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ABSTRACT
‘Un-traded Interdependencies’ as a Useful Theory of Regional Economic Development: a
comparative study of innovation in Dublin and Beijing
John C. Powers Jr.

The dissertation is an international comparative project examining metropolitan regional
economic development. Focused on the connection between economic geography and economic
learning, the study examines the locus of regional innovation in the information and
communications technology (ICT) sector in each region (Dublin and Beijing) through small
sample survey methodologies. An applied theory project, this dissertation relies on transaction
cost and evolutionary economic theory to examine the micro-foundations of how regions are
being touted for their “collective learning systems” and how this is an important aspect of
understanding how rapid economic change occurs. Among some of the most influential
arguments in this area are those often made by regional planners, industrial geographers, and
economic sociologists which perceive of such dynamic regions as constituting a "nexus of untraded interdependencies." Based on a small sample of twenty indigenous firms ICT firms in
each region, the project takes aim at the often unspecified ways firm-specific capability
development is argued to result from the interplay between industrial knowledge and issues of
spatial clustering.

Goal-seeing behavior of firms is seen through the lens of evolutionary notions of search, while
transaction cost principles are regarded as fundamental to structuring pool effects, especially in
labor supply and local knowledge pool issues linked to agglomerated industrial forms. Three
inter-related propositions guide the analysis of the survey work. The first is that an assessment

of how knowledge-based assets are developed through territorialized concepts of learning must
focus on evolutionary properties of firm search strategies and differentiate between more and
less advanced firms since they are likely to draw upon regional assets in different ways. The
second is to examine the process of innovation itself in its traded and un-traded aspects by
analyzing patterns in R&D decision-making, strategic networking, and contracting behavior.
The third is how some seemingly similar development outcomes in each region are based in
differentiated processes and modes of social regulation, and stresses the underlying conventions
in social, political, and historical motivations of strategy and political economy constraints
linking firm and industry developments to their broader institutional systems. This latter is
centered on science and technology policy, on one hand, and urban redevelopment and
governance of the property markets, on the other, and underscores the international comparative
scope of the project.
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Chapter 1 – Introduction

Studying economic development requires making use of key insights from multiple sources of
influence and social science disciplines. This dissertation is focused on the factors that drive
regional economic development, especially in areas facing issues of economic catch-up. Though
beginning with a consideration of national economic development, the emphasis in this research
is on sub-national or metropolitan regions and their contribution to overall growth and
competitiveness and the ways in which they take on new roles in the always changing
international division of labor. The general view of economic development taken here follows
that of Amsden (1989, 2001), who defines it as a process of moving from a set of assets based on
primary products exploited by unskilled labor to a set of assets based on knowledge exploited by
skilled labor. This transformation requires attracting human and physical capital out of primary
sectors, commerce and rent-seeking activities and into the manufacturing sector where
"knowledge-based assets" are most intensively used. Regional economic development thus
involves economic and technological learning both within firms and across urban-region space.
The greater contribution of some areas to national economic development and to innovation
demonstrates the unevenness of economic development processes, as well as pointing to a host
of spatially concentrated factors that can accelerate the accumulation and circulation of industrial
knowledge within regions.

This dissertation is concerned with how capitalist economic development supports the creation of
knowledge-based industrial assets for accelerated economic growth and specialization within
regions undergoing rapid change. The relationship between the sources of industrial knowledge
and the goal-seeking behaviors of firms with regard to economic and technological advance is
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the central focus of a study of metropolitan regional economic development. However, just as
industries behave differently, so do regions, and the question of why certain metropolitan regions
appear more central to the locus of national innovation is closely linked to the nature, quality,
and extent of linkages between firms and their local environment. How these linkages are in turn
structured by different political and institutional systems has a great deal to say about
interdependent processes of economic learning and innovation, including those factors that
represent traded and un-traded inputs, sources of influence, and innovation-related transactional
activity. Assessing how firm and industry-specific capabilities emerge as the result of the
interplay between metropolitan agglomeration and the unique characteristics of industry
structure, supporting institutions, and localized political economy forces that promote economic
learning, is the essence of an approach to studying regional economic development as a process
of cultivating knowledge-based assets.1 This research project regards this process as most
fruitfully seen as a set of “un-traded interdependencies” (Storper, 1995) which aim to identify
how the metropolitan region itself facilitates and generates linkages that support the knowledgeseeking aspects of technical advance. Acting as the territorialized expressions of a resourcebased view of relationships and linkages, un-traded interdependencies are mediated through the
market as well as through an array of non-market social conventions. They therefore operate as
the analytical bridge between firm decision-making on a key micro-level, and those unique
features of the local environment in their territorial, and political-economic aspects. This is
fundamental to understanding regional economic development in its inherently uneven character,
as well as how new forms of regional advantage emerge in places where the theory of
1

Such an interpretation of knowledge-based assets moves in a different direction from the way Amsden (2001) has
traditionally used the concept as part of a broader, generally national-level, treatment of the quality of state-business
relationships and the utility of selective government intervention to accelerate technology adoption and learning
through reciprocal control mechanisms built into industrial policy, primarily in fairly autocratic (at least in key time
periods of industrialization drives covering the 1960s well into the 1980s) East Asian developmental states.
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comparative advantage is not an adequate guide to devising prescriptive approaches to
development. The regions studied in this project – the capitals of Ireland and the Peoples’
Republic of China, Dublin and Beijing – represent cases of very purposeful planning and
development. Though there are differences between them, there are also some important
commonalities in outcomes. In short, these are not stories of longstanding, socially-embedded
processes of region-centered industrial activity as in the case of the well-known Italian industrial
districts (Amin, 1989; Sabel, 1989; 1992; Amin and Robins, 1990, 1991, 1992; Nadvi and
Schmitz, 1994), rather they represent cases of accelerated development under conditions of
growth-minded reform, and accordingly they have much importance for the theory and practice
of planning and regional economic development studies.

Centered on regional economic development, specifically at a metropolitan region scale, this
dissertation contributes to scholarship on “innovative regions” that makes claims about regions
being central to the economic learning underlying broader processes of development. Familiar
issues of industrial agglomeration and economic production are investigated as an urban-regional
process of dynamic capability development, drawing upon Markusen’s (1994) recommendation
of “studying regions by studying firms.” Similarly familiar branches of economic theory, on
transactions costs and evolutionary change, have been adapted in new ways by planners and
other regional development theorists to assert how firm-specific capabilities result from the
interplay between industrial knowledge and issues of clustering. This research takes aim at
many of the often unspecified ways in which these assertions are made about economic learning
and agglomerated industrial forms, as well as the way these branches of theory are supposed to
operate together. The micro-foundations of firm decision-making are studied alongside
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important political economy factors and institutional processes of growth to assess, almost from
the inside out, how regional development occurs. This dissertation is not a policy study looking
to measure performance or growth, nor is it an ethnography of firms and regions. Rather, it is an
applied theory project geared toward understanding how firms strategize and respond to their
own environment, which requires attention to spatialized notions of firm agency but with a
consistent and thorough emphasis on the broader institutional system of which they are a part.

Un-traded interdependencies and the region: innovation, learning, and advantage

The more dynamic regions around the developing and industrialized world are being touted for
their "collective learning systems" and the way firms, institutions and policies have come
together to determine changing regional fortunes. Even while global economic restructuring
often creates disinvestment and job loss and aggravates existing social and economic disparities
in certain regions, it also creates new forms of wealth, growth, and prestige for others (Bluestone
and Harrison, 1982; Rees and Stafford; 1986; Castells, 1989; Storper and Walker, 1989;
Massey, 1995; Fainstein, 2001b, 2002). Regional planners, industrial geographers, and
economic sociologists have identified a "nexus of un-traded interdependencies" to explain the
rise of new regions.

Much of this research is geared toward developing the theoretical basis and practical
understanding of the connection between agglomerated forms of industrial development and
dynamic industrial learning effects at the level of the region.2 Notions of external economies as

2

The concept of the region used throughout this dissertation is as a sub-national metropolitan region unless
specifically mentioned otherwise.
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the basis for industrial concentration extend back to the days of Alfred Marshall. The nature of
advanced capitalism, however, raises the question in a new context. Much industrial knowledge
is a protected asset within large international firms that have secured considerable market power.
In a world characterized by a simultaneous increasing ease of transportation and communication
of inputs and outputs on one hand, and increasing complexity in the organizational rationalities
associated with economic production on the other; one would expect the importance of spatial
proximity to decrease. Its continued significance for innovation therefore raises the issue of
what factors explain its effect.

Proponents of an un-traded interdependency framework pursue the role of the region in two
fundamental ways. The first derives from Piore and Sabel’s (1984) view of the break-up of mass
markets. This is seen as leading to a “de-standardization” of inputs and outputs and the
consequent re-specialization of certain regions as vertical disintegration drives new forms of
regional production. Product differentiation in industrial capitalism and the consequent
heterogeneity of inputs increases the transaction costs of intermediate trade. Transaction cost
analysis thus points to the varied and uncertain aspects of input-output relationships between
firms in industries characterized by rapid change, dedicated processes, and the emergence of a
community of specialists that propel technological change. In this situation agglomerated forms
of economic production are not a function of reducing transport costs, as in traditional location
theory, but rather serve to minimize transaction costs, which increase with physical distance
owing to their increasingly non-standardized nature.

6

The second strand of the analysis identifies a co-dependent evolutionary process in which
economic learning specific to certain industries interacts with a variety of non-market factors.
These include knowledge networking, policy support, and access to basic amenities crucial for
the circulation of ideas, talent, and tacit knowledge associated with industrial learning (Amin and
Robins, 1990, 1991; Camagni, 1991, 2001; Storper, 1995; Evans, 1996; Morgan, 1997;
Storper and Salais, 1997; Iammarino and McCann, 2006). These less tangible factors link
knowledge and learning effects to regional concentration and point to the external economies
present in agglomerated industries. This explanation extends back to Marshall’s earliest notions
of industrial districts having patterns of trade and intangible beneficial effects “as if it were in the
air,” which produce learning effects for co-located economic actors. Un-traded interdependency
analysis is at the same time exciting and frustrating as applied to regional development studies.
Exciting in that it deals explicitly with territorialized notions of economic learning in ways that
extend an analysis of external economies toward a spatialized understanding of the relations of
production and of economic specialization. Frustrating in that assertions are made about the
importance of interdependent processes of innovation and of supporting relationships that
underlie evolutionary notions of knowledge transmission and skill development without adequate
supporting evidence specifying what factors go traded and un-traded, and what significance key
economic actors attach to either set of interdependencies. In other words, what are the
contingent factors of place and the characteristics of a particular industry that combine to
facilitate innovation in specific localities?

Storper (1995: 204-7; 1989), in his analysis of un-traded interdependencies, discusses a codependent evolutionary process where learning processes specific to industrial know-how in
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particular industries emerge in a mutually reinforcing manner with a host of “conventions.”
These conventions refer to taken-for-granted rules and routines among numerous parties, which
often transcend mere input-output exchange between firms, and serve as a framework for
economic action under conditions of considerable uncertainty.3 There are a vast array of studies
of innovative regions focusing on an almost equally vast number of explanations for economic
performance ranging from factor endowments, factor productivity, monopolistic competition,
issues of civic behavior and social capital, industrial policy and selective government
intervention, the rise of new industrial paradigms based on flexible manufacturing techniques,
product life cycles, profit cycles, global commodity chains, “spaces of flows” of resources and
assets, and the list goes on. The principal research challenge is to specify the role that these
factors play.

Overview of the research

This dissertation uses a comparative approach to studying the locus of regional innovation and
how economic learning takes place in regions undergoing rapid economic change. Those
dynamic regions are places of learning and centers for research and development, attract world
class companies and a new “techno-managerial elite,” and represent a mode of development
founded on information, knowledge, and innovative processes (Castells, 1989, 1996; Nelson,
1993; Castells and Hall, 1994; Saxenian, 1994; Kim and Nelson, 2000; Scott, 2000, 2001;
Sassen, 2001). With a focus on metropolitan scale innovation, I have chosen Dublin, Ireland and
Beijing in the Peoples’ Republic of China, two metropolitan areas that have based their growth

3

The attempt to explain these more “intangible” aspects that underlie a regional economy is strikingly similar to
some of the arguments about “embeddedness” made by the sociologist Granovetter (1985).
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on technologically advanced forms of industrial development, for a study of indigenous
innovation in the information and communications technology (ICT) sector.

These two regions were chosen for two basic reasons. First, although both regions have been
studied quite extensively with regard to industrial development and economic growth, attention
has been focused on foreign investment, government policies to attract it, and the role of the
foreign corporation in advancing high-tech production and skill development (Lall, 1993, 2000;
Shirlow, 1995; Wu, 1999; Yeung and Li, 1999; Kearns and Ruane, 2001; White, 2003: Zhou,
2005; Gleeson et al., 2006). Comparatively less emphasis has been given to local firm
formation and technical advance, which is the object of my investigation. Second, despite some
important similarities in industrial development, urban-regional processes of growth are rooted in
political and economic systems that are substantially different from one another. Beijing is still
undergoing a highly gradualist process of reforming the economic institutions of socialism and
changing center-local government relations. Dublin, which had substantially more pre-war
manufacturing experience, underwent a process of industrial restructuring that has moved the
regional economy away from heavy industry and toward more of a concentrated focus on
technology-intensive industries. Thus Dublin illustrates economic restructuring that differs from
the economic reform and catch-up story that is the case in Beijing. Understanding how
seemingly similar regional growth processes have their bases in substantially different social and
economic contexts is important for theoretical and policy-related reasons. The rationale for
undertaking international comparative research can be seen clearly in this light.
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Based on a small sample of twenty indigenous ICT sector firms in each of the two metropolitan
regions, my primary survey work and data collection is designed to address the often unspecified
nature of these un-traded and presumed interdependent aspects of regional innovation. Although
the micro-analytic features of firm decision-making surrounding these aspects of dynamic
learning, capability development, and regional development occupy the foreground of my
analysis, the background is the institutional landscape in both city regions, especially those areas
relating science and technology policy to the physical and urban redevelopment of each region.

Key questions to be answered

My dissertation is concerned with the connection between spatially concentrated industrial forms
and the process of technological learning and upgrading for regional economic development.
Are the more intangible or externality-producing factors associated with industrial agglomeration
the same as they were in the earliest days of industrial districts? In what ways is the economic
region an intermediate asset to business firms groping their way through the uncertain process of
technical advance? Un-traded interdependency analysis which perceives the region as part of the
process of innovation and learning, offers an approach to answering these questions. In its
assertions of interdependence in crucial areas such as how industry knowledge circulates within
the region, often through technological spillovers, it explains the process as based on shared
intangible assets not mediated through the market. Rather, they are regarded as a byproduct of
the social relations of production and as resulting from responsive local institutions delivering
the requisite supporting policies and amenities that attract firms, capital, and talent.
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Much planning theory and economic geography has long acknowledged many contingent placebound characteristics of regions that contribute to growth and the relative attractiveness of
particular locales over others. However, the argument that innovation-led development is
associated with a particular set of institutional arrangements and supportive policies is
problematic. The argument can fall into an analytical trap of describing a “success ingredient”
model (Garnsey, 1998), much like trying to craft a recipe for the design of innovative regions.
The formulation typically implies an optimal mix of such factors as: i). adequate infrastructure
and other socio-cultural amenities which help create the kinds of desirable urban living
environments that attract the right kind of skilled labor; ii). a venture capital sector supported by
a strong and clearly-defined intellectual property regime; iii). a community of applied science
innovators centered around a large research university; iv). a concentrated producer services
sector which can provide business support; and v). a pro-growth coalition of local politicians,
investors, property developers, and entrepreneurs focused on creating new economic growth
opportunities in the region. On the surface this sounds quite plausible and indeed accurately
describes many centers of innovation around the world. Many other regions, however, with
similar factor endowments and well-intentioned activist local leaders are not able to attract or
retain the kinds of investments or talent that operate with greater effect elsewhere, suggesting
that the presence of some of these factors may be a necessary but insufficient set of conditions
for sustained innovative regional development.

Regional economic development is surely as much an uneven process as it is an interdependent
one. How interdependencies are structured and operate within the region be they intangible,
traded, or un-traded, is the key differentiator about regional divergence. The un-traded
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interdependency thesis is supposed to be the analytical bridge that provides the answer to how
transaction cost concepts of agglomeration serve the knowledge-seeking requirements of
dynamic capability development central to evolutionary thinking about how change occurs. It
aims therefore to be a coherent framework for a spatialized interpretation of economic learning
within the region. Although the analytical focus and reliance on these specific branches of
economic theory is the right one in my view, my principal objection with the way the un-traded
interdependency thesis has been formulated is that it sees regional economic development
essentially as a collective governance problem, preferring to speak of innovation in the language
of agglomeration but without sufficiently specifying the forces that drive the key learning and
upgrading decisions of firms. This leads to a lack of precision in explaining how density
facilitates the reduction of uncertainty and the expansion of capabilities of business firms, which
are some of the crucial actors in the overall regional development story. This is of even greater
concern for those regions which do not necessarily have a comparative advantage for operating
in particular industries and yet are finding new ways of competing in more advanced sectors. In
short, the un-traded interdependency thesis suffers from a significant under-specification
problem, particularly in the way evolutionary principles are used to describe how geographical
concentration relates to the creation of localized knowledge-based assets. Instead, it relies on
still vaguely-defined externalities, spillovers, and other historically embedded factors that are
then characterized as un-traded interdependence. This produces the central question of this
dissertation which is: what micro-analytic factors reveal interdependencies in coordinated
economic action by indigenous firms struggling with the uncertainty of technical advance (and
the institutions that support them) and how are such interdependencies a function of the
particularities of place. This in turn produces three inter-related questions.
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First, how are economic resources within the region transformed into new forms of advantage,
and what firm behaviors are based in spatialized concepts of industrial learning? While
transaction cost analysis has been used primarily as a framework for assessing the rationale for
agglomeration, evolutionary theory has been used to try and explain how industry knowledge
develops and is deployed across urban-region space.4 How they operate together to explain the
creation of region-centered knowledge-based assets, despite seeming incompatibilities that relate
primarily to notions of equilibrium and optimization in firm decision-making, is insufficiently
specified. Firm and industry data, if collected for this purpose, can add needed clarity to the
relationship between industrial concentration on a spatial level, and the accumulation and
circulation of knowledge that promotes technical advance on an industry level.


Thesis 1: An important lack of theoretical precision compromises most current
formulations of un-traded interdependency scholarship. This stems from a micro-analytic
foundation that is insufficiently centered on evolutionary properties of firm and industry
search which I regard as a central organizing concept for the uncertainty-reducing
relationships and information channels which get formed. Firm behavior must be
analyzed with the specific objective of differentiating between more and less advanced
firms in order to better discern crucial characteristics of interdependence in the overall
rate and direction of innovation within each region.

Second, is the question of what factors are traded and un-traded by firms and how are they
concentrated at a regional and sector level. Many key innovation-related behaviors, especially in
research and development (R&D), often have firms turning away from markets, and since much
industrial R&D can reduce interdependence just as it can create it, especially localized inter-firm
collaboration, a key challenge is to identify how other interdependencies support innovation and
operate regionally. To assert interdependence, either in its traded or un-traded properties,

4

The works of Michael Storper, one of the world’s most prominent regional theorists, are important in this regard.
See in particular his famous 1995 article “The Resurgence of Regional Economies, Ten Years Later,” which is
meant to address scholarly advances in the study of regions following an earlier article by Charles Sabel about
flexible specialization and regional economic development.
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between industry and the broader institutional landscape, as is common to many studies of
innovative regions, is not adequate to assess the dynamic properties of technological learning and
capability development. It therefore falls into the same “success ingredient” trap mentioned
previously. More general notions of technological opportunity within a region may be
satisfactorily explained in this manner, but innovation-led regional development is a more
complex micro-analytic set of traded and un-traded interdependencies that must be uncovered
through detailed industry sub-sector analysis.


Thesis 2: Pursuing a clearer connection between industrial agglomeration at a
metropolitan scale and dynamic learning must treat the innovation process as a multifaceted set of strategic decisions in the areas of: i). the direction and level of effort
devoted to innovative searching in the R&D process; ii). the extent and nature of
networking activity related to innovation and commercial growth; and iii). the scope of
contracting behavior and how open firms are to suppliers, contractors, and service
providers. How regionally-centered these relationships are will likely vary according to
how advanced firms are either in technological or commercial terms, which will provide
clarity to the nature of interdependence in each region.

Third, how can seemingly similar developmental outcomes have their basis in quite different
processes? This question underlies the international comparative scope of this project. My study
regions were selected because profound and rapid structural change has produced a number of
shared development outcomes that include increasing shares of the labor force going to high
technology sectors, each region acting as a magnet for foreign direct investment (increasingly of
a high technology nature), as well as each exhibiting distinct patterns of spatial clustering of
firms in the ICT sector. However, the two places differ enormously in the culture and history of
industrialization, their macro-institutional arrangements, levels of pre-war manufacturing
experience, not to mention country size. I can pursue an understanding of some important
differences across each region through high level comparisons of larger systems and policies, but
the key differences between process and outcome, lie in the underlying forms of social regulation
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that create the basic frameworks for coordinated economic action. This means the analysis must
be continually attentive to local political economy forces which give structure and meaning to
policies and the strategies of local actors.


Thesis 3: Interdependencies between firms and the broader institutional environment are
best seen as a series of conventions based in social, political, and historical motivations of
strategy, as well as in the political economic constraints from which policies themselves
are formed. By focusing on science and technology (S&T) policy on one hand, and
issues of urban redevelopment and the property markets on the other, I will more fully
describe the intangible externality-producing factors that are re-shaping each of these
regions toward growth through innovation.

This dissertation is organized into six further chapters. The first chapter (Chapter 2) addresses
the key areas of scholarship, and especially the two basic types of economic theory used
throughout this dissertation, namely transaction cost and evolutionary economics, and how they
relate to each other and the overall analytical framework used in my research. Chapter 3 covers
firm and industry level innovation from the small sample study of the Irish software sector in
Dublin. Chapter 4 presents results from my sample study in Beijing. Chapters 5 and 6 address
the policy and institutional environment, with the former focused on key aspects related to
science and technology policy, and the latter covering issues of urban redevelopment and the
property markets. The concluding chapter to this dissertation examines the main features of
economic development and learning-centered change in each region and relating this to the
applied theory of innovative regions and un-traded interdependency analysis.
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Chapter 2 – Rethinking the Un-traded Interdependency Thesis and its Use of Transaction
Cost and Evolutionary Theory to Assess Regional Development

2.1 Introduction

The research for this project is based on direct survey work of a small sample of indigenous
technology firms operating in each metropolitan region. The central objective behind the survey
is to understand how firms organize themselves in the pursuit of new productive techniques. In
other words, how they confront the learning process associated with technological advance.
What do they actually do, and how do they do it? These sorts of concerns have necessarily taken
me down a path of investigating the micro-analytic features of firm behavior as they pertain to
innovative economic processes. However, at the end of the day, it is important to try and
understand how these features contribute to the locus of regional innovation in ways that allow
us to say something cogent about why each region is managing to qualitatively change the
manner in which it operates in the international division of labor.

The influential arguments in this area advanced by Michael Storper and some his colleagues,
which stress much regional economic change to be a function of dynamic externality effects
essential for the circulation of ideas, of talent, and of tacit knowledge. The presumption here is
that pervasive externality effects derive from what are quite often non-market interactions
between firms and a host of local supporting institutions to form what he calls a “nexus of untraded interdependencies” (Storper, 1995, 1997; Storper and Scott, 1989) which are instrumental
in driving regional economic change. As compelling as this line of research can be, there is a
tendency for much of it to largely bypass the micro-analytic features of how firms within a given
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industry confront the process of technological advance. Moreover, different regions have
different forms of economic specialization which makes for inter-industry, and therefore
regional, variation in what processes may best explain particular innovative change.5 This
project is rooted in small sample industry sub-sector analysis and is therefore not overly
statistical in nature and was conceived expressly to pursue deeper investigations into actual firmspecific processes and behavioral dispositions that are less obtainable through government
statistics and various other data sources. The field research and data collection behind this
survey effort will be used to develop a more concrete understanding of how human and
organizational capabilities and decision-making coalesce around technological, as well as
entrepreneurial goals. In this way, it will hopefully become possible to say something about how
the mere presence of resources at the level of the region translates into the creation of some form
of advantage. What kinds of resources enable firms to embark on different kinds of innovative
trajectories?

The principal objective of this chapter is to bring together evolutionary economic notions of how
firms engage in search (for productive techniques), with transaction cost economizing precepts
of the contracting boundaries of the firm. The rationale for doing this stems from a belief that
these two modes of theorizing are especially pertinent for examining entrepreneurial activity of
business firms under more real world conditions of uncertainty and opportunism than is
ordinarily the case in more orthodox theories of firm behavior and growth, which tends to see

5

Some interesting exceptions here include work on regional and sectoral innovations systems, where much of the
research has been focused in Europe, but where the focus has been spreading quickly to Asia and Latin America
(Peters, 1990; Morgan, 1997; Hobday, 2000; Katz, 2000; and Lall, 2000).
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things “as if” firms are optimizing their way through a world of perfectly knowable choices. 6
Equally important, is that a converged view of these branches of theory provide the most fruitful
way to provide needed clarity and substance to the “interdependency thesis” which offers up
many interesting ideas, but suffers in its attention to firm and industry-specific detail when
examining the crucial issues of technological learning so important to broader processes of
economic innovation and catch-up industrialization.

This chapter will be organized into four sections. The first will present a brief overview of those
aspects of transaction cost analysis which are necessary for developing the kind of understanding
about firm decision-making and the organization of work in the process of confronting
uncertainty in technological advance. A reformulation of a transaction cost contracting scheme
will be proposed, outlining some of the basic propositions relevant for considering firm boundary
issues and their link to decision-making about innovative processes. Second, I will explore how
evolutionary economic notions of the “routines” of a firm geared toward search are a vital aspect
of any framework hoping to analyze a solid connection between process and outcome. Here,
attention will be paid to the nature of firm search amidst uncertainty, and how firms may aim to
construct decision rules to structure their efforts in key areas like research and development.
Third, the focus will shift to how we can begin to relate these two frameworks together and why
it is important for studying regional economic development. Finally, I will deal with how such a
converged theoretical framework will be applied to the qualitative and quantitative data collected
for this research, and the kinds of patterns that will be sought after in each region. A conclusion

6

Even Williamson in the conclusion of his famous book The Economic Institutions of Capitalism (1985), writing
about how to assess organizational innovation throughout business history claims in a footnote (no. 9, pg. 394) that
applications of transaction cost economics must in the future contain a “joinder” with evolutionary economics in
order to present a more viable mode of assessing economic organization.
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will discuss what may be the significance of such patterns for understanding the rate and
direction of technological advance in these “innovative regions.”

2.2 Transaction cost analysis and its role in the study of regional innovation

What is most interesting about the application of a transaction cost framework, for our purposes,
is its emphasis on comparative institutional analysis. This essentially means that alternative
arrangements of firm organization which are operative within any industry may be viewed
essentially through a plurality of contracting relationships. Different relationships contain
different incentives associated with the degree of specialization of those assets, a condition
which is referred to as “asset specificity.” Contracting safeguards are sought by the firm to
protect specialized assets from the hazards of opportunism by rival firms, suppliers, firm
managers, and even different divisions within a large corporate structure. Examining bilateral
exchange relationships in this way provides a simple and powerful way of looking at
intermediate trade among firms. And since the patterns of specialization and trade are presumed
in many ways to be at the heart of local innovation processes, transaction cost analysis can
improve our understanding of the structure and character of regional development if organized in
the right way.

Technologies, firm boundaries, and transaction cost analysis

The utility of this contracting perspective is that it affords an analytically tractable way of
viewing how firms come to grips with the problems of uncertainty. How they deal with the
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inherent limitations of their own knowledge, as well as struggle to find their own place in the
world among opportunistic rivals and other sorts of intermediaries, has a great deal to say about
the process of learning and adaptation which is a focal point of my dissertation. Rather than
emphasizing the law and economics dimensions of the contract, or the governance branch of
transaction cost thinking, attention will be placed on certain efficiency or performance
dimensions associated with the organization of work. What are the boundaries of the firm, and
how are these boundaries constructed in a way that relate to the advancement of technological
opportunity for the firm? The notion of contracting therefore will be applied specifically to the
set of capabilities for which the firm seeks to handle in-house, and those which it seeks outside
the firm, either in the market, or through other types of collaborative possibilities. In this way, it
may be possible to articulate which types of interdependencies, are in fact traded, and which
ones are not. Firms are continually facing “make versus buy” decisions, making determinations
about which capabilities are needed internally and which ones are best acquired elsewhere, and
weighing the costs and benefits of engaging in technology development efforts that could
spillover into the local knowledge pool and are thus not entirely appropriated by the firm.

Some of these issues relate critically to evolutionary notions of how firms engage in search, but I
raise them here to illustrate how asset specificity and contracting activity can serve to define the
efficient technological boundaries of the firm at any given time in its history. These boundaries
are in turn a function of both uncertainty, as well as the current state of knowledge deployed
across the firm. Interaction effects between asset specificity and some of the basic behavioral
assumptions of transaction cost analysis, such as bounded rationality and opportunism, combine
to give a view of the technological dimensions of firms. This view should not however, be
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regarded as technological in an orthodox economic sense which would pay particular attention to
scale economies, levels of investment, or factor costs. Rather, it will emphasize an explicit
treatment of the human and organizational dilemmas posed in the process of creating, expanding,
and protecting knowledge-based assets. Understanding these interactions will help delineate
some of the ways boundaries to the activities of firms relate to more rivalrous or collaborative
modes of competition, and how different types of firms may benefit in different ways from rapid
technological change within a regionally agglomerated industry.

A reappraisal of a basic contracting schema

The basic premise with which to begin is that an asset specificity condition will fundamentally
structure how differently a firm perceives the outside world – namely the market, and what it
may seek to acquire from the market as inputs into its own production – compared to how it
perceives itself. Coase (1937) argued that the more difficult the transactional features associated
with bilateral exchange in the market for a particular product or service, the more firms would
seek to organize internally the functions necessary for the acquisition of that product or service.
In other words, issues surrounding transaction costs are at the very essence of the structure of
what firms do and why they do it. It was Williamson (1975) however, who placed the contract
as the basic unit of analysis for transaction cost economics. Questions of firm and market
structure could be pursued through extensive analysis of the contractual safeguards firms erect
around transaction-specific assets.
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Whereas Williamson begins with a customer-supplier relationship under which a good or service
is provided under one of two technologies, a general purpose or a special purpose technology,7
my aim is a bit different. Within the industries under study for this research, asset specificity is a
systemic feature. Therefore, firms and suppliers are likely to contract less on the basis of general
and special purpose technologies, and more on the basis of technological know-how,
technological know-why, and problem-solving capabilities. I submit that the ways firms do this
can in fact be looked at through a contracting lens, but the interaction between technology,
contractual safeguards, and price in the standard transaction cost framework, should give way to
a notion of what firms are generally searching for (i.e. more productive techniques) and the set of
expectations and safeguards they build around that process. However, it is also an observed
feature of many technology-intensive industries that firms exhibit great reluctance to send work
outside the firm. Can the choices of firms to keep things in-house in an effort to limit spillovers
of specialized knowledge be seen as transaction cost economizing even though more cost
efficient options of using the market are available? Specialized knowledge is what firms are
trying to create, nurture, acquire, and protect. A contractual model should explicitly reflect this.

The distinction made by Williamson between general purpose and special purpose technology is
modified here. When confronting technological learning and upgrading decisions, I assume that
the difference is more often between a non-core and a core technology, particularly in a context
of catch-up industrialization. Market procurement of a particular skill or good is a likely and
efficient alternative for a firm when that input is un-related to the firm’s core technology. If the
technology is regarded as a core area, a further decision scenario is faced, between again
7

In this set-up the customer is commonly understood to be firm A to which the supplier, firm B, is contracted to
provide a good or service as an input into the production process of firm A. Although the potential applications of
this basic schema are extremely varied, the situation described here is basically one of intermediate trade.
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contracting out and pursuing own development. Here however, decision-making turns much
more on issues of the knowledge requirements, initial endowments in skills, and judgments about
the costs of acquiring or developing the skills that might be required. This is where key “make
versus buy” decisions arise for the firm.

What is at issue here is seeing how firm boundaries arise in the act of protecting asset specific
investments through safeguarding in the course of economic and technological learning.
Although multiple scenarios are possible, indeed too many are conceivable, it is important to try
and add some basic structure to the kinds of decision-making patterns which will become
observable. For the sake of simplicity, three general courses of action are posited, and they
correspond to the various nodes represented in Figure 2.1. Decisions related to core technology
can thus be described in a given period along the following lines:
i.

ii.

iii.

8

the firm will buy technology in the marketplace from a supplier. No extra
contractual safeguards are required beyond the rights to use the technology as
acquired in the market either through a licensing agreement or other royalty
payment, placing the firm at node B;
the firm will engage in joint research and/or development (with outside firms or
organizations) for which a contractual safeguard will be put in place to ensure
an equitable exploitation of any intellectual property developed. This course of
action will place the firm at node C;
the firm will pursue own development, where all essential research and
development functions are kept internal to the firm. No contractual safeguard is
required as own development, node D, is the ultimate contractual safeguard.8

This course of action may not always appear so truly autonomous since the business reality many technology
firms face is that of great reliance on outside investors which may include venture capitalists, bank capital, and even
some government funding mechanisms which may require additional contractual safeguarding, even though this
would be outside of the intermediate trade scenario being explored here.
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Figure 2.1: A simple contracting schema for technology development

The bilateral contracting picture presented above begins as our discussion did, with an asset
specificity condition related to core and non-core technology where k is an index of asset
specificity, s is the presence of a contractual safeguard, and where each node has a break-even
price between buyer and supplier attached to it. As the logic goes, the breakeven price will be
higher, the less transaction specific investments and assets are safeguarded. Suppliers here are
seen as risk neutral, as well as open to any safeguard so long as a breakeven point can be
projected. It is worth noting that the notion of breakeven prices that are different from one
another suggests there to be a basic inefficiency in this intermediate market for elements of core
technology. If such an imperfect competition scenario is appropriate, why would not a supplier
charge more of a monopoly price? I believe the most important reason is that there have to be
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dynamic learning effects across the industry such that uncertainty and the hazards of
opportunism combine to create an inefficiency, reflected in the need for safeguards. Otherwise
in an efficient market with homogeneous product characteristics, these breakeven prices should
all be the same. Why the market would not then reduce the price between buyer and supplier by
the size of the dynamic learning effect is a question which quite likely means that the market
does not know the size of that learning effect, and how to adequately price it.

The reformulation being used here is not the pure contracting model proposed by Williamson
(1985: chapter 2), but employs notions of contracting to get at key decisions associated with
technology learning. The nodes in Figure 2.1 are still governed by price since decisions about
technology processes can be reasonably assumed to be keyed to decisions about firm survival,
and therefore profitability. Although decisions about core technology are in all likelihood little
different, they can often exhibit some price inelastic features related to their long term, strategic,
and proprietary nature. Three out of the four nodes relate to buyer-supplier relationships,
including a joint development scenario. In these instances, p is the expected break-even price
between both parties to bilateral exchange. The fourth, node D, relating to own development of
core technology where s = 1, is an implicit price for the firm in its decision to internalize
technology development efforts. Such an implicit price is a function of the asset specific nature
of the technology, the degree of difficulty of imitation for potential rivals, and the set of
capabilities residing within the firm. The underlying objective behind this kind of structure is to
explore the different ways in which technology processes (acquisition and development),
contractual safeguards, and price are fully interactive and condition the ways firms position
themselves, primarily with regard to R&D decision-making. This proposed structure
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corresponds rather well with the reality many technology companies face, namely they protect
the one primary asset they have to trade on, which is their core technology. How they pursue
further development of that core technology is often the most strategic decision the firm will
generally face.

The decision to draw the basic distinction between non-core and core technology, as opposed to
focusing merely on general purpose and special purpose technology, implies a certain
consolidation of business-related functions. Since many of the firms in both samples are still at a
rather early stage of development, I believe this is appropriate for assessing the types of firm
behavior being studied here under the general process of economic catch-up. For most firms in
each sample there is a much tighter correspondence between the functional form of the firm (i.e.
business model) and the existing set of capabilities with which it operates. This is a bit of a
contrast to much of Williamson’s work on transaction cost theory, which has been developed
primarily for analyzing large hierarchical corporate structures which are multi-divisional.9 In
this way, firms will engage in trial and error techniques which allow for boundedly rational
patterns of resource allocation to emerge as they confront the inherently uncertain nature of
technical advance. It is to these issues of search that I now turn.

2.3 Firm search routines under an evolutionary economic framework

What is so attractive about evolutionary approaches to studying economic organization is the
theoretical foundations upon which dynamic change is analyzed. There is much that can be said
9

A handful of firms, particularly in my Beijing sample, exhibit these traits, for which transaction cost analysis
allows for a honing in on what these firms regard as key technology development activity across multiple teaming
(contracting) relationships inside the firm.
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about this, a good deal of which extends beyond the scope of this project. The part of
evolutionary theorizing that is most relevant for bringing together a cognitive and goal-seeking
view of contracting explored above, is how firms cope with systemic uncertainty, and
particularly that part of it relating to technological advance. It is curious that when assessing
how firms develop new technological products, processes, or other organizational innovations,
much of firm behavior is more accurately understood in terms of previously tried techniques and
past behavioral dispositions, rather than as a broad array of strategic choices extending into the
future as in an orthodox interpretation. The concept of a firm optimizing at each point along a
convex choice set is well known to any student of microeconomics. Under an evolutionary
perspective, the behavior of firms and the choices which underlie that behavior are most usefully
seen as a set of organizational and operational “routines” geared toward learning in a context of
very substantial uncertainty about which techniques, investments, and managerial decisions are
bound to be the most productive. In this way, the behavioral characteristics of what firms are
actually doing are more closely tied to the groping and inherently uncertain nature of technical
change.

One of the most subtle but important distinctions to make when it comes to assessing the
significance of how firms make decisions and pursue their objectives, and what those objectives
are assumed to be, is caught up in a debate over the appropriate unit of analysis. An orthodox
economics perspective is largely insensitive, if not indifferent, to understanding the
organizational logic and processes through which firms may arrive at particular decisions
(Alchian, 1950). This relates to how firms do things, as opposed to what firms do, which is
assumed to be profit maximization. In an orthodox view, the former is not necessarily a guide to
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the latter. Nelson and Winter (1982: 126-8) make the essential point about the importance
evolutionary theorizing places on a firm’s operational routines when they argue that an
understanding of how a firm makes decisions in a manner closely tied to a set of skills and
various other knowledge-related processes residing within the firm, is a closer approximation to
the answer of what firms actually do in the first place, and especially when faced with a high
degree of uncertainty. This illustrates a fundamental trade-off that exists under bounded
rationality between deliberate choice, on one hand, and organizational capabilities, on the other.
It is worth noting that the concept of studying business behavior through examining firm routines
does not necessarily imply routinization of particular functions. The manner in which firms seek
to adapt their choices is generally through new combinations of techniques and procedures based
on extant capabilities and things which have been tried in the past. In Nelson and Winter’s
estimation, the analyst who seeks knowledge of a firm’s operational routines is likely to possess
greater knowledge of the behavior of that firm, and thus modeling of a firm should therefore
begin with the modeling of its routines and how they change over time.

Routines and search techniques

The above discussion is in no way meant to suggest that firms are not in business to make
profits, or even principally to make profits. The attractiveness, indeed necessity, of profit
making is what often propels firms to engage in innovative activity. How they go about doing
this, and the learning processes which are at the heart of the matter, is precisely what I am trying
to highlight. The reality of much economic learning, and particularly under late industrialization,
involves developing sets of skills useful for acquiring, improving, and adapting technology
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which invariably originates elsewhere. Operational routines are thus likely to highlight iterative,
incremental, and often quite directed approaches to obtaining information, evaluating flawed
techniques, as well as developing new skills. In the most basic terms, firms are engaged in trial
and error methods in their search for more productive techniques. The micro-analytic focus of
this research will reveal substantial differences among firms, within the same industry, in the
strategies they employ to press forward with the advancement of a technology. Some firms will
do little to no R&D, while considerable diversity will be observable in how others structure R&D
activity. The remainder of this section covers some key interrelated features about firm search,
uncertainty, and how decision rules might be devised to better deal with that uncertainty.
Relating firm search routines to how the transactional boundaries of the frim are constructed, is
an essential aspect of investigating how resources at a regional level get transformed into new
forms of technological advantage. I will focus attention on the technology development process
and the nature of technologies themselves; the scope and content of search activities; and the
relationship between industrial knowledge and its sources of influence that are operative within
the region and are to a significant degree, place-bound. My discussion is not meant to be
comprehensive of all these areas.

Technology development and the nature of technologies – when first considering how concepts
of search are essential to the technology development process, one must first look at technologies
themselves. The opportunities related to their advancement, derive from the two basic sets of
attributes, one economic and the other technological in nature (Nelson and Winter, 1982: 2337). Economic attributes such as input coefficients and other basic product characteristics, can be
used to calculate more precise economic value under product demand or other factor supply
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conditions, if they are indeed known. Technological attributes are the engineering or basic
physical properties behind technologies, or at least their underlying principles. Though not of
economic interest on their own, knowledge of at least some of these technological attributes can
be important for R&D decision-making. Although well-developed knowledge of either set of
attributes can often be quite poor for R&D decision-makers when developing new technology, it
is likely that relatively more is known about the technological than the commercial attributes,
along with an understanding of some general stochastic relationships between them. However,
as Nelson and Winter assert, it would be unlikely that this understanding would allow a decisionmaker to predict the latter from a modest understanding of the former.

Scope and content of search – how do firms explore both the more and less familiar parts of the
landscape of technological opportunity? A whole series of activities ranging from research, to
testing, applied experimentation, and conducting studies are central to finding out more about the
interrelationships between economic and technological attributes. A similar but different set of
activities can be applied for the purpose of working out the details of how a technology can be
made to work in practice. Decisions in this area are closely related to the confidence key
decision-makers have in outcomes which can be predicted from these activities at different levels
of input intensity, but they are of course not perfect. This is why search strategies often reflect
new combinations of a variety of things which have been attempted in previous periods, giving
search routines their iterative, trial and error character. Firms will devise decision-rules meant to
steer not just the implementation of these search activities, but also the direction of search
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strategy. Decision-rules will generally be keyed to variables pertinent to overall strategy and
survival.10

Uncertainty, knowledge and search – understanding better the connection between economic
uncertainty and knowledge with regard to firm search activities is a complicated set of issues. If
decision rules are to be an effective guide, some probabilistic notions of determining outcomes
from search processes is important. The determination of such outcomes however is stochastic,
and can generally be understood to be a function of two sets of variables, each of which may be
seen as co-dependent evolutionary processes. The first involves changes in the general
environment of the state of knowledge, where a broader array of social institutions and processes
are both generators and repositories of new knowledge advances. How local political economy
forces shape institutional processes, resource flows, and technological opportunity within the
region are an important aspect of the trajectories of regional development that take root. The
second relates to changes in knowledge at the level of the firm. The activities of firm search
efforts will often produce information more broadly applicable than the specific technology
being developed, which is why so many regional theorists like to make use of evolutionary
thinking to emphasize things like externalities in assessing positive effects stemming from
industrial agglomeration. In other words, the firm may acquire knowledge about a
“neighborhood” or sub-class of technologies, to use Nelson and Winter’s terminology. This
concept illustrates how firm-specific knowledge contains elements which may work well with
related ones, exhibiting local features. Coming to grips with the basic probabilistic dimensions
10

What these variables are in reality are subject to inter-firm and obvious inter-industry differences, but they are
certainly presumed to be of a larger array than profit-maximization, although this would certainly be a central one.
Others might relate to the size of the firm, an assessment of market demand and therefore projected payoffs from
R&D, the actions of rival firms, the anticipated ease/difficulty of achieving certain advances, and the sets of skills
necessary to undertake certain activities.
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of changes in the state of knowledge, would require a precise understanding of the range of
technological opportunity being explored, the nature of search activities, and the decision-rules
of the firms themselves. In reality, accurate information about all these inputs is never available
to either the firm itself or the researcher. It is the uncertainty, fundamental to search, that makes
acquiring and improving upon knowledge a systemic trait with regard to firm heterogeneity and
the trajectories which are observable across a sector and region.

Decision rules and R&D – decision-making about the direction of search is strongly conditioned
by the interrelationships of knowledge and uncertainty as discussed above, while those related to
the level of effort are more closely linked to firm survival and variables impacting profitability.
Two important sets of factors come into play. First, are demand-side variables, including the
anticipated payoffs from research and development, which is inextricably linked to firm
judgments about the expected size of the market for particular products and services.11 The other
set of factors are more difficult to contemplate, as they tend to be variables associated with the
relative ease or difficulty of undertaking search activity within certain technological
“neighborhoods.” How constrained the firm is in its initial endowments of skills, capital, and
key personnel will have a lot to say about how it will screen R&D projects. Do technological or
commercial factors predominate? How do these relate to other aspects of firm strategy? A level
of effort rule linked to the relative ease/difficulty of innovating in a particular area is at its most
basic level, an expression of confidence that both search direction and the basic set of
capabilities residing within the firm will be sufficient at particular levels of input utilization to
get some anticipated payoff. In all likelihood the range of variables likely to influence the

11

There is a large body of micro-analytic and empirical studies suggesting that shifts in product demand will tend
to pull R&D effort in a similar direction (Schmookler, 1966; Freeman, 1994; Hagedoorn et al., 2006).
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ease/difficulty of innovative capability, derive not only from differential endowments, but also
crucially, differential perceptions among similarly constrained firms within the same industry
regarding what may be required to be successful in a given area. None of this is likely to be
constant across firms or industries.

By way of conclusion, the routines of firms geared toward the search for more productive
techniques would seemingly begin with the firm classifying technological opportunity into more
manageable parts. This will be done based on its understanding, however imperfect, of the
relationship between the economic and technological attributes associated with particular classes
of opportunity. At existing factor prices, the decision-maker therefore has some sense that one
particular sub-class offers greater possibilities for exploration, meaning a more favorable
probability distribution related to a commercial pay-off or of achieving some sort of cost
reduction. This defines the scope of decision rules pertaining to search direction. What then
ensues is a largely iterative, trial and error ridden process of experimentation, testing, and
various other investigations meant to bring clarity to the economic attributes of specific search
functions. In terms of a resource allocation rule (i.e. level of effort), the pay-off will presumably
increase the larger the market is for the technology being developed. This describes a situation
in which there will be decreasing but positive returns to repeating these procedures.
Consequently, a rationally conceived rule will explicitly tie the level of effort to the expected
increases in sales volume. Nelson and Winter (1982: 253-4) describe a case where an increase
in the “strength of knowledge” reduces the amount of iterations, and therefore the cost, of search
activities for achieving a result of a given magnitude, or perhaps for larger advances if the initial
level of search expenditure (i.e. effort) is maintained. This is very important since stronger
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knowledge may reduce the cost of achieving a successful R&D outcome, and therefore an
increase in the expected payoff, but not necessarily the amount of inputs required for achieving
it. It is these considerations of how search and technological opportunity combine with localized
resources and relational contracting that develop much of the substance of how un-traded
interdependencies form which in turn generate knowledge-based assets for regional economic
development.

From the foregoing characterization of search and decision-making, two features stand out in
contrast to orthodox interpretations of what firms do. First, there is no inevitability or
correctness in the decisions made as is often conveyed in neoclassical views of firm behavior,
since it is never that clear ex ante about what to do. Second, diversity in firm response is often
stifled under most orthodox interpretations as differences in judgment and considerations of what
is possible given such uncertainty are often assumed away, or at least not accounted for
explicitly. The remainder of this chapter is devoted to recognizing and trying to understand what
drives this kind of diversity, which speaks to the different ways firms strategize within their local
environment.

2.4 Relating these two frameworks together

Both of these branches of theory offer important insights into the underlying motivations and
capabilities of firms as they confront fundamental uncertainties. Though offering simplified and
abstracted views of economic decision-making, they nonetheless place firm behavior in
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substantially more of a real world context than a lot of orthodox theory which tends to see firm
behavior as essentially a maximization problem.

Transaction cost economics asks what are the conditions under which firms will move away
from markets in favor of integrating particular activities. This presumes there to be an inherent
cost of using markets in the first place. Still, the use of a transaction cost framework is often
criticized for giving a rather static view of the firm at any given point in time. For instance,
make-versus-buy decisions, or the use of “hybrid” (i.e. collaborative or networked) strategies are
often not as stark as they may sometimes appear. The piece that transaction cost analysis can
most usefully contribute to our understanding of firm-based learning is how different sets of
capabilities across firms create different patterns in the way firms confront technological advance
and tap into regionally-centered resources and form linkages that support growth and innovation.
It can further offer a rational explanation for regional agglomeration based on industry
environments characterized by rapid technological change and high levels of uncertainty and the
consequent need to reduce transaction costs by linking into a community of specialists.
Highlighting these patterns in explicit fashion will provide the kind of micro-analytic detail so
often missing in regional planning studies about the dynamic forces at work within “innovative
regions.”

If one basic empirical reality of behavior then is that firms are going to contractually define the
scope of their activities, generally in a manner affected by an asset specificity condition and real
uncertainty, the other is most definitely that firms are continually engaged in a process of
refining operational routines geared toward the search for more productive techniques. Here
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again, the specificities of economic and technological catch-up would seemingly direct
theorizing toward how organizational capabilities evolve. In a word, how knowledge-based
assets are created and nurtured. The part of evolutionary theory that is beginning to be
incorporated into transaction cost analysis does explicitly consider how capabilities evolve,
however it is rather more focused on that part of evolutionary thinking that relates to the
selection environment, those forces which condition what is successful, or merely observable
(Firth and Mellor, 2000; Jacobides and Winter, 2005) . This is an important dimension of how
certain technological outcomes come into the world, even ones which may be deemed to be suboptimal, but they gain adoption and reinforcement through path dependent aspects of
technological change (David, 1985; Arthur, 1989). The two central aspects of evolutionary
theories of change, selection and search, provide a dynamic view of the development of
capabilities and the circulation of knowledge; but it is how the cumulative micro-level behaviors
of search within an industry operate with transaction cost principles of minimizing key
uncertainties relevant to learning that speak most directly to how industrial knowledge, space and
proximity, and capabilities co-evolve. This is also the area of a converged view of evolutionary
and transaction cost theory related to regional economic development scholarship that has been
comparatively less studied in an applied manner in real places.

The attention paid to evolutionary mechanisms of selection by those working on organizational
capabilities from a transaction cost perspective would seemingly derive from a focus on
outcomes. The mechanisms of economic natural selection have perhaps greater congruence with
notions of a steady-state equilibrium, which is still a defining feature in many ways, of a
transaction cost framework. This is not an insignificant consideration since Williamson’s
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original conception of the need to analyze the hazards of incomplete contracting “in its entirety”
relates more to the disposition rather than the acquisition of specific assets, including intangible
assets such as human and organizational capabilities. The essential point here is that the logic
flows from the fact that such transaction specific assets are essentially treated as a given.12 Their
creation is subsumed under the notions of an efficient bilateral contracting outcome, and also an
equilibrium outcome. It is the business of guarding against opportunism in bilateral contracting
which could lead to either expropriation or to risks of having to dispose of non-redeployable
assets, that drives contracting parties to effect safeguards of mutual benefit. The various nodes
in Figure 2.1. still therefore represent an equilibrium through which exchange between buyer and
supplier occurs. It is quite natural then, that repeating the contracting procedure will tend to
generate learning effects through the creation of pathways of organizational routine. This will
allow for less friction over time in how the forces of economic natural selection impact what
firms may perceive as a transaction cost minimizing action. For instance, collaboration with
another firm is generally only a viable option if the degree of specialization across the sector is
sufficiently heterogeneous, allowing for potential gains from trade. However, something within
the larger selection environment yet unknown to the firm, such as the difficulty of reliably
enforcing intellectual property rights or other patent sharing agreements, may make it far more
costly than anticipated in pursuing collaborative technology development. What the firm may
perceive as transaction cost minimizing in an initial period, may turn out to be a less than
efficient outcome in a subsequent one. All of this is experiential learning of the kind relevant to
how firms will refine search routines around markets for inputs.
12

It is not entirely inappropriate to treat certain transaction-specific assets, understood here to mean elements of a
firm’s core technological offering, as a given since many firms will in fact buy this technology in the marketplace.
For these types of firms, understanding the underlying development process is of considerably less importance than
the fact that firms are acquiring such assets through the market in the first place. Seeing these firms as engaged in
innovative activity will generally depend on how they behave with regard to learning through using such assets.
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Recognizing the important insights from both transaction cost notions of economic organization
and evolutionary economic principles of dynamic change as the two critical theoretical
frameworks with which to build a sound theory of learning-centered regional development has
been an important development in regional planning and regional economic development studies
in the last twenty years. However, the part of research which has begun to bring together
evolutionary principles with transaction cost theory about how new forms of competitive
advantage emerge in an accelerated manner and derive from spatially-centered economic
learning, has focused rather more on issues of selection and retention mechanisms. These latter
are the more congruent methodological aspects of how transactions produce contracting
boundaries around issues of firm and industry-specific knowledge. I would submit, however,
that it is the connection between contractually defined boundaries surrounding technology
development, and the other part of evolutionary theory, that related to search routines, which is
most crucial for understanding how knowledge-based assets are actually created. It is this
connection which is also the least explored in scholarly research interested in the application of
these two important branches of economic theory.

Dynamic capability development

Originating from a strategic management perspective, the work of several business scholars has
touched on the importance of developing a more accurate understanding of wealth creation and
successful business enterprise in an environment of rapid technological change. Intent on
drawing clear connections between firm-specific process and performance outcomes, proponents
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of a “dynamic capability approach” (Teece et al., 1997) see competitive advantage as a function
of a firm’s asset positions, including its difficult-to-trade intangible assets related to knowledge
and other complementary positions such as relational assets, as well as the evolutionary paths it
has adopted. In this way, firm performance is seen through a lens developing management
capabilities, as well as not easily imitated combinations of organizational, functional and
technological skills to cope with business environments that are always changing. Those
environments, however, are defined by more than just markets or incentives, which is a key
aspect of giving more explicit meaning to institutional assets, formal and informal processes, and
other intangible factors like reputation and how prior knowledge and key relationships are of
considerable value to a firm’s innovative strategy and overall business trajectory, including the
ability to continuously adapt. The analytical frame is centered on the firm where processes of
skill development and repeated honing of different combinations of internal capabilities and
external relationships are cast as the fundamental routines through which current practice and
coordinated learning is pursued and regarded to be some of the essential factors which
differentiate successful performers within an industry. Where a firm can go, however, is not
regarded as boundless. Unlike in standard economics which portrays a world of infinite
technologies from which a firm can choose and markets which it can enter, a firm’s present
position is often conditioned by the path it has already taken, meaning that the routines of a firm
constitute in many ways its history and will likely constrain its future behavior. A key
implication here is that these processes of learning and adaptation tend to be quite localized,
drawing on the “neighborhood” concept mentioned in the previous section.
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This fundamentally dynamic view of organizational practices of the firm focused on learning;
firm-specific assets, including intangible assets such as knowledge and key external
relationships; and the manner in which path dependency is a key aspect of observable behavior;
which Teece et al. (1997: 518-24) call “processes, positions, and paths,” is central to a useful
descriptive and normative theory of how knowledge-based assets are created and transformed
into forms of advantage. Considering that such a theory still cannot be all things to all
researchers, a focus on dynamic capabilities still tends to be fundamentally aspatial, giving little
guidance about how the particularities of place, and especially industrial agglomeration, may be
a facilitator and therefore structurally linked to this kind of adaptive evolutionary economic
learning. Whereas the dynamic capabilities framework tries to move beyond seeing the firm as a
“nexus of contracts” in the way it organizes itself from a transaction cost perspective, it
nonetheless requires more fine-tuning to see how learning-centered development is a function of
a “nexus of un-traded interdependencies” running between supporting institutions, specialist
service providers, and business firms. Despite a focus on the particularities of different kinds of
institutions such as regulatory regimes in different country contexts, the dynamic capability
framework does recognize the importance of different geographical settings but not to the extent
that it fundamentally links agglomeration to notions of territorialized learning. The first step in
making adjustments for a more region-centered focus to a dynamic view of innovative
capabilities is to better specify how learning through firm search co-exists with the boundaries of
work and the capabilities firms are trying to establish for themselves.
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Search techniques and transaction cost analysis (boundaries)

The link between transaction cost minimizing outcomes and the basic nature of evolutionary
processes of search, is not merely one of methodological difference. The routines of a firm
geared toward searching for more productive techniques through the organization of work, is the
heart of the learning process. The specificities of the catch-up context impinge on the character
of research and development activity firms in both study regions are likely to undertake. Catchup learning requires seeing innovation more in terms of how products and processes are new to
the firm rather than new to the global marketplace (Hobday, 2000). Nevertheless, firms
operating in such a context are making highly uncertain bets even as technology followers. The
prevailing view in economics that reverse engineering and imitation – a key mode of acquisition
of technological know-how for firms in latecomer regions – is a truly facile process, does not sit
well with a good many detailed studies of certain technological advances, as well as with specific
industry cases in late industrializing regions. Many of these studies have demonstrated that
making use of technological know-how developed by others is an iterative process of learning,
often requiring undertaking much of the actual engineering work originally performed by the
innovating firm (Rosenberg, 1996; Klevorick et al., 1995; Hikino and Amsden, 1994; David,
1990; Amsden, 1989).

A central concern here is with how routines guide more directed search in R&D activity by latecomer firms. Even if R&D outcomes are still by and large stochastically-driven, what elements
of a firm’s search routines may allow for a more predictable pattern to be traced between what a
firm knows how to do, what it contracts out for, and that for which it is searching? Bringing
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transaction cost considerations into evolutionary notions of search injects an element of agency
into the analytical frame. There is nothing about the random nature of search outcomes which
necessarily precludes its trial and error nature from being born out of deliberative make-versusbuy decision-making. The fact that only vague notions of a probability distribution of successful
outcomes linked to firm routines can be gleaned ex ante, certainly means that nothing about the
firm’s allocation decisions can or should be seen as optimizing. However, it also does not mean
that search cannot be guided by intendedly rational decision-making, even if it is only limitedly
so. The question then becomes what decision-rules link together different firms in their
approaches to search, and how do such determinations give rise to observable patterns in the way
firms open up to the region or abandon markets in favor of own development?

The fact that two different firms within the same sector, facing roughly equal capacity
constraints for doing R&D, as well as having relatively similar endowments in basic capabilities,
can nonetheless pursue divergent trajectories in terms of the direction of their R&D effort in all
likelihood means there are more than one implicit value functions firms may be trying to
maximize. This gets us back to seeing how heterogeneity in capabilities evolves across a sector
and how the nature of interdependencies is similarly varied within an agglomerated industry.

As discussed in Section 3, computing an optimal search direction is not possible. However, to
say that firms are also not attempting through their own routines to systematically reduce the
nature of the uncertainty they face – something perhaps inherently more possible in the catch-up
context – would mean that firms have little ability to shape much of anything along the
continuum between R&D process and R&D outcome. An innovating firm has to be operating
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with some strong or semi-strong criterion for how to value the expected gains from the direction
of its search efforts, even if it cannot usefully predict outcomes from some general understanding
of the stochastic relationships between relevant attributes of a particular R&D area. Most of the
firms in each region are doing some level of R&D and face important constraints to doing more
of it, or a more innovative variety of it. When examining the patterns emerging across each of
the samples, which is the task of the two subsequent chapters, some co-dependent variables
impinge on R&D decision-making in a systematic manner, and the way firms position
themselves between integration and the market. I summarize them as follows:

Technological applications and the nature of appropriability – confidence about being able to
appropriate the returns from search effort is a fundamental aspect of all commercial R&D.
Decision-making may be related to the degree to which a firm may require exclusivity in its
supplier relations if market procurement is selected, or to a notion of first-mover advantage
within particular markets. These factors can have an impact on the choice of a particular
business model to be adopted. Uncertainty surrounding issues of appropriability may, under
specific circumstances, lead the firm away from intermediate markets, though this need not
always be the case.

Cognitive limitations surrounding the ability to choose – represents an area of fundamental
trade-off for firms intent on developing core technology (for which asset specificty is highest),
but for whom the ability to conduct particular search activities (i.e. testing, research, conducting
studies, etc.) is most constrained. In such a scenario, the firm will be weighing the difficulty of
achievement on one hand, and the need to acquire complementary capabilities on the other. How
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much recourse to outside capabilities is a decision which will be closely linked to the degree of
tacit knowledge required for fruitfully exploring a particular area. If these considerations lead
the firm to acquire most of its core technology through market contracting, it begins to adopt a
different type of profile. Many of the hardware firms in the Beijing sample are facing this basic
trade-off.

Market procurement and the need for scale – is not the same for all firms in the ICT industry.
For hardware firms, equipment manufacturers are all active in one way or another, making
strategic purchases. In this sense, decision rules related to the direction of search, are less about
the R&D process, and more about building scale. Even here however, intra-sectoral differences
persist. Some firms acquire technology for intensive learning (i.e. reverse engineering) purposes
which feed into R&D and other production process design efforts to be carried out later, while
others grow through efficient market procurement of technology and focus their efforts on low
cost production and building powerful marketing channels. Concerns about building scale
through market procurement, and other non-technological forms of innovation, can be partly
seen as a means to developing the kind of resource base for conducting new and better R&D in
subsequent phases.

Ease of imitation and the actions of rivals – is information about the business environment which
firms are generally quite aware of at any given time. This can substantially condition the
direction of search. While economics often tends to model firm and industry dynamics on the
basis of homogeneous product characteristics, for convenience purposes, firms are continually
trying to differentiate their products and processes, albeit often in minute ways. This helps give
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technical advance its incremental and cumulative nature. The structure of the market has a great
deal to say about the potential gains from contracting for technology development. The more
niche the market is, and the more concentrated the sub-sector, the more cautious firms are likely
to be when contracting for core technology. Consequently, a larger number of firms will be
searching over the same topography of technological possibilities, leading to higher levels of
duplicative R&D effort. This is observable in certain branches of the Irish software sector.
Further, there are likely only to be a few R&D leaders, while other firms will often be
conducting imitative R&D, something which may depress both the incidence of, as well as the
potential gains from, inter-firm networking.

Finally, given the unpredictable and error-ridden nature of the search process, this does not mean
the firm is without an ability to reduce the costs of the trial and error methods it employs. If the
proposition is that a thorough ex ante consideration of the hazards and opportunistic dimensions
of contracting for core technology in the market, and the observable outcome can be regarded as
an optimal one, then I obviously disagree. If, on the other hand, such an ex ante examination of
risks and opportunities yields not an exact identification, but an approximate identification, or at
least a likely one, then what Nelson and Winter describe as a “plausibly responsive” decision
rule related to both the direction and the level of effort in search can in fact be seen to take on
sensible transaction cost minimizing properties.

On the resource allocation side, namely, the level of effort to commit to a search direction,
decision-making in this area would ordinarily be guided by considerations along two basic lines.
The first are demand side issues, such as the anticipated size of the market. The marginal returns
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to R&D will be greater the more a firm is able to develop a better technology for which there is a
large and growing downstream market. The problem for a good many of the firms being studied
here is that they are by and large technology followers, and tend not to be able to capture many
first-mover advantages in large global markets.13 The second factor will be issues of cost. Here,
costs in money, personnel and time will be set against firms’ judgments about the relative ease or
difficulty of attaining tangible benefits from a successful R&D project, such as costs savings,
sales increases, or superior technical performance of a product or process. The complicating
factor here is the differential distribution of knowledge across firms within a sector. Since
stronger knowledge can be endogenous to the firm through its search efforts, as well as
exogenous owing to advances in the science base of the industry, firms are going to have
differential abilities to be able to derive benefits from both sets of decisions rules (direction and
level of effort). If we consider two identical firms, both operating with the same input
coefficients, identical R&D budgets, and producing a homogenous product, but where one is
endowed with stronger knowledge of how to extend the core technology associated with the
product in question; how will each firm’s level of effort rule be reflected in the issue of cost
reduction versus R&D attainment? Firms will adopt screening methods yielding divergent
approaches, which in turn will likely produce different firm structures. Screening methodologies
will take place on a spectrum ranging from which R&D projects appear to offer the greatest
commercial viability, to those which contain the most interesting technological possibilities.
Although the former is generally a safer approach, the latter can sometimes present sizable
payoffs, if it pays off at all. Aside from the fact that attainment could mean two very different
13

This is perhaps less the case for a number of Chinese ICT firms in both hardware and software, since contrary to
much economic development literature stressing the learning effects of export activity (see in particular Amsden,
1986), many Chinese firms are cutting their teeth on the domestic market, and are consequently able to gain greater
market share than they might in more mature mid and high technology markets overseas. This will be discussed in
greater detail in Chapter 4.
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things for each firm, the type of firm structures will likely show a degree of permeability in the
boundaries of the firm reflecting different capabilities and different perceptions about how to
organize work efficiently.

In sum, the decision rules guiding evolutionary notions of search reflect what is relatively
predictable and “routine” about firm behavior in the process, even when it involves confronting
non-routine sorts of problems and issues. I submit, however, that such decision-making is
consistent with basic empirical realities about how firms attempt to minimize inherent
transactional “friction” in the way they approach learning and upgrading. The manner in which
firms organize work around search efforts, giving rise to differential trajectories and boundaries,
has a great deal to say about the micro-analytic factors and often presumed interdependent nature
of regional innovation. The remainder of this chapter will deal with the applications of a
converged view of these theoretical propositions, and discuss what may be anticipated from the
samples.

2.5 Applications and some anticipated results from this framework

As alluded to at the beginning of this chapter, one of the principal objectives is to refine the way
metropolitan regions are being labeled as successful places of innovation. The two branches of
theory being advanced here, though seeminglyincompatible in some respects, are argued to offer
the most fruitful way of examining how firms make choices, first of all, about the costs of using
markets in key technology areas, and second, about some of the key determinants of R&D
decision-making. An explicit connection is explored between how firms are continually engaged

47

in a process of search, focusing particularly on its technological dimensions, and the uncertaintyreducing steps firms will take to refine their specialization. The focus of this converged view of
theory is not with equilibrium in intermediate technology trade, but rather how the presence of
safeguards allows for trade to be a more viable option for the constrained firm seeking to
innovate in a particular area. What I focus on in this section is how the nature of the constraint is
a key issue for studying the perceived cost and difficulty of innovating in an area the firm deems
worthwhile. By highlighting the interaction effects between the nature of constraints firms face,
and the type of technological opportunity for which they are allocating resources, we can begin
to make sense of the different trajectories of sectoral innovation within regions undergoing rapid
development.

The nature of a firm’s technology

In the ICT sector firms are generally either producing for end-users or for intermediate markets
where their products are an input into a larger production process (or some IT initiative within a
large organization). This will generally create two basic categories of firms in terms of revenue
models; one group which is producing and marketing its own products, and a second which is
selling a package of solution in cooperation with other firms to a third party. For the first type of
firm, a central concern with regard to technology development is the product design features and
the direction and speed with which it needs to move to protect and expand its market. For the
second category of firm, the nature of the safeguarding between buyer and supplier is important
since licensing entails elements of technology being exchanged across a contracting interface. In
either case, the nature of the technology itself effects the degree of openness of the firm.
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Second, the nature of a firm’s technology must also be considered in terms of the competition
they face. Most of the firms encountered in my research are operating in relatively fast moving
sub-sectors where the rate of technical advance is quite rapid. In the software sector, whether in
Beijing or in Dublin, firms are keenly aware of the time horizons for new R&D projects, which
can be no more than two or three years, and are often quite less. In other words, there is an ever
present possibility for competence-destroying innovations to undercut a firm’s market. In the
hardware sector (in Beijing) R&D must be highly attentive to multiple contracting ties with
suppliers and rivalry in securing certain exclusive relationships with key suppliers. Few of the
companies examined during the course of this research, with the exception of a handful of
advanced software in Dublin and even smaller number in Beijing, are working with product
offerings based on technology that some rival firm, or group of firms, have not either perfected
or found slightly different applications for in the market.

Lastly, the internal structure of the firm itself is an important aspect of considering the nature of
a firm’s technology. The framework developed here draws on evolutionary ideas of how the
routines of a firm tend to reflect new combinations of things which have already been tried in the
past. However, it also draws on transaction cost theorizing which imputes intendedly rational
decision-making by firms. The essential point here is about capability and intent. If we are to
get closer to the evolutionary preoccupation with what firms actually do when confronting
change, one must endeavor to understand the willingness, motivation, and intent to learn, and
then examine the routines meant to drive this forward.
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Constraints and technological opportunity

Although firms have been asked to provide information on the nature of R&D organization,
levels and strategy, this can only be a partial gauge of a firm’s intentions to engage in upgrading
and innovation. Nearly all firms in both samples are active in performing some level of research
and/or development activity, and would like to be doing more R&D, or be doing a better version
of it, with the exception of a slight few Chinese hardware firms who are more interested in
building up powerful marketing channels. However, all firms face important constraints to
increasing, quantitatively and qualitatively, research and development they would like to be
doing. Constraints exist in two general areas. The first is part of a standard budget constraint on
the firm, namely on the person hours of full-time equivalent personnel which may be devoted to
R&D functions. The second is a constraint on knowledge relating to those impacted forms of
knowledge which are tacit, making certain technologies not just a form of technical know-how,
but of the more difficult to reach knowledge-based principles related to know-why. This is a
constraint inherent to the R&D process, however, it is one which is likely to have a substantial
bearing on how firms utilize the market in technology development.

The remainder of this section will describe some of the sought after outcomes from an
application of this framework to the sample of firms surveyed in each region. In the two
chapters that follow, firms in each region will be treated separately since important enough
differences exist at a basic level such as the nature of ownership rights, intellectual property, and
access to capital that applying this lens requires adjustments. Substantial enough heterogeneity
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in firm size, age, and sub-sectoral specialization exists such that the interaction effects between
constraints, technological opportunity, and the nature of R&D decision-making is likely to differ
in a number of important ways. These factors will be concentrated on the kinds of uncertainties
about technology development efforts which firms perceive as either most able to affect, or as
most rewarding to try and affect. Three specific areas will be considered here.

Strength of knowledge and the character of research and development

The first way in which firms will be distinguished is in the type of research and development
activity they undertake, and specifically with regard to its striving character. This presumes that
firms are R&D active in the first place. Since each metropolitan region examined here is
regarded as being in a leadership position with regard to national innovative effort, it is important
to discern how firms are grappling with innovative processes through their R&D strategies? 14
What are the characteristics of firms which are predominately active in R as opposed to D, and
vice versa? In order for the study to be robust, there has to be some empirically observable or
explainable pattern that emerges when considering the differentiation across firms in the same
sector. Given the type of constraints I have outlined above, the character of R&D activity
undertaken by firms will likely show patterns along the following lines:
1. Low constraint on knowledge and capabilities, severe constraint in commercial
development – these are firms which often have academic origins, and for which the
core technology of the company evolves out of applied research undertaken from
within a university setting. The nature of the core technology of the firm tends to be
in an area where commercialization can remain a serious challenge for the firm. This
can significantly affect the business model being adopted.
14

Clearly, not everything which is counted as business expenditure on R&D (BERD) in government statistics
realistically qualifies as innovative activity aimed at the discovery, improvement, or commercialization of a product
or process. Policy measures such as tax incentives for R&D can have a distortionary effect on the level and the
nature of such activity, including what actually gets reported as R&D by firms.
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2. Low constraint on knowledge and capabilities, high growth potential in
downstream markets – these firms will have achieved some scale in the market
through successful commercialization. They are likely to have a relatively high level
of R&D intensity and conduct R&D activity with more of a balance between
innovative searching and applied development work gained through client/user
feedback. Here, stronger knowledge permits a close correspondence between the
direction of innovative activity and a firm’s confidence about being able to
appropriate returns from its efforts in innovation. Further specialization of core
technology will be pursued through directed search conducted in-house, while it may
outsource more routinized elements of development work.
3. Substantial constraint on knowledge and capabilities, but high growth potential
through speed and scale – are firms which are clear technology followers but have
the ability to advance commercially on the basis of making incremental advances to a
certain technology which is essentially modular in nature,15 or are finding ways to
extend the life cycle of a particular technology with modest new applications.
Extensive market procurement for core technology allows the firm to focus its search
activities on understanding it through largely imitative activities such as reverse
engineering though some of this is done by many firms in the sample (especially in
Beijing) and can be quite sophisticated work. On account of weaker knowledge,
firms are likely to be more open to, and indeed reliant upon, collaborative ventures
with other firms or institutions such as universities for key inputs.
4. Substantial constraint on knowledge and capabilities and facing constraints at
commercialization – this is a group of firms which may be quite diverse. On one
hand, many of these firms will tend to be operating on the expectation of gaining a
commercial foothold in an area which is more commercial than technological.
Another sub-set of firms having a very directed commercial and technological
direction in which they would like to head, and thus exhibit more pure catch-up
characteristics. Some Chinese ICT equipment manufacturers who have a specific
ambition to become a first tier national supplier would be an example. Firms in this
group can differ greatly their growth potential and the technological trajectories they
embark upon. What tends to unify them, however, is a strong entrepreneurial
orientation at inception. R&D patterns will similarly diverge, but will
overwhelmingly tend toward the imitative end of the spectrum, coupled with market
procurement as a vital initial stage in technology development efforts.

15

Modularity relates to certain product or design standards, which may render elements of the core technology into
near commodities. An example of this, and one which affects Chinese ICT equipment manufacturers, is mobile
telephone handsets or MP3 players. Research and development activity in such an area begins to take on a product
design focus such as decreasing the size of the device, improving aesthetic qualities, or incrementally improving
functionality through adding on to the technology’s core elements, which in both cases are essentially microelectronic chips.
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Networking and its reasons

Experience in networking is the second way we should be able to distinguish noticeable patterns
with regard to learning. My focus is with the incidence of networking around technology-related
processes, and although networking can refer to many things, its meaning here is restricted to
any form of exchange, formal or informal, which relates to research or product/process
development. It is my motivation to first of all understand the firm as a multi-faceted
organization often seeking complementary capabilities to its own, and doing so across a market
interface. When a firm does pursue collaborative partnerships, how frequently are they localized
ones? Of what kind are they and in what ways might it matter? The search strategies of firms
when it comes to networking are clearly quite knowledge-driven, but they are often as much
about knowledge containment. The idea about trying to limit technological spillovers is a central
feature of the kinds of un-traded interdependencies presumed to be operative in innovative
regions (Camagni, 2001: 102-7; Storper, 1997). Inter-industry differences in networked
processes of technology development and learning is extremely important, and likely to differ in
a science-driven industry like biotechnology from more engineering-centered ones like
ICT/software (Klevorik et al., 1995). I anticipate three distinct patterns in firm networking.




Networking out of necessity – it is logical to think that firms which generally have
weaker knowledge for searching particular sub-classes of technological opportunity,
will go outside the firm for what will most often amount to a problem-solving
function. Does networking in this sense involve more substantive shoulder-toshoulder types of collaboration, or more discrete market-based transactions?
Necessity will also involve firms pulled into collaborative arrangements with other
firms in order to find applications for their technology, something which might force
a firm to engage in original equipment manufacture (OEM) outside their area of
specialization.
Networking for knowledge creation – will involve firms seeking resolution to a
particular problem, as in the case above, but where the underlying motivation is more
clearly about attempting to exploit new technological possibilities, and acquiring
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advantage in the process. Such advantage also relates to the frequency of such
experiences and how they may place a firm in a relative position of centrality within a
network. Centrality refers to a firm’s ability to access and utilize elements of
knowledge derived through repeated experience. These will tend to be firms who
have proprietary innovations and are operating in a sub-sector where technical
advance is rapid, necessitating access to a wider array of knowledge than is available
internally for keeping up with broader advancements in science and engineering.
Networking for pre-emption – will be firms engaged in active monitoring, and
doing so primarily with an eye toward the actions of close rivals. Here, a number of
firms are likely pursuing R&D in similar areas where there are a few successful
innovators and a number potentially successful imitators. Certainly, close rivals need
not be co-located, but in the case of both Dublin and Beijing-based ICT firms, they
quite often are. In short, there is a rationale for inter-firm networking on
collaborative R or D to restrict knowledge from other would-be imitators. One might
also expect a higher incidence of such collaboration in an environment where
protection for intellectual property is exceedingly weak.16.

Contracting behavior, firm boundaries, and the organization of work

I have stressed thus far how cultivating knowledge-based assets at the level of the firm, the
sector, and the region, is in large measure a decision-making process about the organization of
work, conditioned by uncertainty. How work is actually organized will depend strongly on the
confidence the firm has in its decision rules around the ease/cost issues of search. Analyzing
which parts are integrated into internal work structure, and which parts are acquired through
contracting will begin to force out into the open those parts of the learning process that are
feasible and those that are too costly to pursue. What becomes costly in the most search
intensive of firms also tends to be that which requires the strongest safeguards. This kind of
decision-making is all fundamentally tied up in an analysis of firm boundaries in learning,
upgrading, and innovating. Examining this through survey work necessarily imposes a rather
static view on what are a dynamic set of issues. However, with careful theorizing and analysis,
16

A limited amount of knowledge sharing through collaboration, in an environment of weak protection for
intellectual property, might increase the ability of the firm(s) to control the rate and manner in which important
information spills over into the general knowledge pool.
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the dynamic nature of firm boundary issues should be quite discernable. Three areas will be of
key concern.




Internalization of search activities for technology development – firms which
abandon markets in favor of internal development are not just safeguarding that
which is costly about the search process, but they are expressing confidence in a
risk/reward payoff. Therefore patterns emerge as an expression of confidence,
presuming a threshold effect about how decision rules match up adequately with the
capabilities required to fruitfully explore a given technological sub-class.17
Permeability of firm boundaries – even firms opting to pursue own-development of
their core technology are hardly abandoning markets in any real sense.
Internalization of R&D cannot be seen as a neat packaged process kept wholly inhouse, or acquired in the marketplace. In reality, elements of this process, in a way
similar to production, are often unbundled and work is sent outside the firm. The
reasons are multi-faceted but will generally correspond to some criterion of efficiency
related to the nature and scope of the work it does currently, the work it hopes to be
able to do in subsequent periods, and that for which it contracts. Understanding the
different ways firms organize work in highly concentrated markets, including the
precise ways they contract for elements of that work, gives real structural meaning to
the notion of interdependent processes of regional innovation, or the lack thereof.

The organization of work and the direction of technological advance – the purpose here lies with
seeing the kinds of interactions between the technological trajectories along which firms are
searching, and the forms of intermediate trade which facilitate movement along those
trajectories. Though a comprehensive view of all the facets of a firm’s work organization is
certainly not possible, all firms have provided information about the nature of the firm’s core
technology, the history of its development, the main technical and commercial obstacles
encountered, the level of effort required for its development, the future directions for its
17

This implies a threshold level or switchover value of asset specificity (k) for which higher levels of k would
require internalization and for which lower levels allow for easy market procurement. Surely this kind of reasoning
captures a good deal of the empirical reality with such firm-level choices about own development versus market
procurement. However, it tends to falter in its explanation of firms facing strong constraints on internal capabilities
(i.e. weaker knowledge) yet pursuing technology development in an area with a high degree of asset specificity. In
other words, firms which are engaged in very intensive processes of learning and searching are often more reliant on
market procurement or other quasi-market alternatives (i.e. collaboration) in an initial period. Although they may
face higher governance costs associated with monitoring and guarding against opportunism in bilateral exchange
relationships, they do so in order to pursue internal development in a subsequent period. These would be some of
the dynamic issues that are difficult to capture through survey activity at a single point in time.
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advancement, as well as the scope of its networking activity. The data collected should allow for
careful comparative analysis of search and contracting dynamics, both within and across groups,
associated with R&D.

2.6 Conclusion

The motivation for this chapter lies with a desire to see sharper theoretical constructs brought to
bear on the issue of knowledge-based asset creation in economic catch-up. The study of
innovative regions, particularly within the field of city and regional planning, has tended to overassert the importance of interdependent factors, many of a non-market variety, while perhaps
under-specifying the driving forces and overall structure behind decision-making within actual
business firms comprising such regions. The principal effort of this chapter has been to
introduce transaction cost considerations inherent to the organization of work, which lead to a
contractual definition of the boundaries of the firm, to evolutionary notions of firm search
surrounding the kind of uncertainty inherent to technological advance.

Seemingly antagonistic on a number of levels, owing largely to the equilibrium foundation of
transaction cost theory, and the often random and dynamic nature of evolutionary notions of
economic change, I have argued that important branches of these theories offer precisely what is
needed to better grasp how resources get transformed into new forms of regional advantage.
What separates them in matters of methodological difference and heuristic assumptions, does not
appear as strong when one considers how a converged view of these two perspectives, if done
carefully, can illuminate key aspects of firm behavior and selected economic outcomes.
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The focus has been with the factors which operate as constraints on the firm and how intendedly
rational decision-making can produce quite different patterns of behavior with regard to
innovation. Crucially important to both branches of theory, is with how the market is used by
the firm to advance its technological development goals. The predominately small (though a few
large firms do exist, especially in Beijing) software and hardware firms in both regions that make
up this study are, in the language of evolutionary theory, constantly searching for new
techniques, ideas, applications and the relationships needed to make things happen. However,
the spatially concentrated nature of these sectors means contracting relationships in the market
are usually undertaken in the pursuit of technology-specific goals which are perceived as more
adequately satisfied in the market. The sum of these market and non-market behaviors within
the region is a fundamental feature of an interdependency explanation of regional growth and
development.
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Chapter 3 – Innovation and Regional Development: R&D behavior in Dublin’s
indigenous software sector and the applied theory of un-traded interdependencies

3.1 Introduction

Commonly referred to as the Greater Dublin Area (GDA), and comprising the counties of Dun
Laoghaire Rathdown, Fingal, South Dublin, Dublin City, Kildare, Meath and Wicklow, the
Dublin metropolitan region has been at the center of Ireland's impressive economic growth
revival in the last fifteen to twenty years. According to 2006 Census figures, the region is home
to approximately 1.67 million people.

The manner in which the economy of the Greater Dublin Area has been developing over this
period suggests a set of underlying strengths that appear to be altering comparative advantage.
The region’s history indicates a process of industrial restructuring that has moved its economy
away from heavy industry and toward more of a concentrated focus on technology intensive
industries and advanced producer services. Ireland has been a magnet for foreign direct
investment (FDI), which has expanded manufacturing employment by 5.4% from the mid-1980s
to the mid-1990s, while the rise for the remainder of the EU-15 has been 0.5% (OECD, 1998).
Employment in high technology sectors has more than doubled between 1985 and 1995. By the
mid-1990s, approximately 65% of total private sector investment in R&D was originating from
subsidiaries of foreign corporations (Kearns and Ruane, 2001). Although this figure has been
falling in favor of a rising share of private R&D spend from indigenous firms, the fact that
foreign firms are conducting R&D as a part of their investments serves as an illustration of
changes within Ireland. The common perception about Irish economic growth however, is that
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the country has used attractive policy measures, particularly low rates on corporate taxation, to
attract investment into manufacturing, for predominately assembly type operations (Shirlow,
1995).

The Irish software industry and its connections to the broader economy

The Irish software industry has been emblematic of the country’s profound growth reversal of
the last twenty-five years. At present the country is in the midst of a severe recession, the root
causes of which stem from unchecked and complicated forms of property speculation leading to
the destabilizing effect on the country’s banking sector, as well as a good many other parts of the
economy (OECD, 2009: 18-28). Some of the central aspects of the problem involve a massive
expansion of lending to finance the housing boom in both Ireland and the UK, but also for
commercial property development. The resulting rise in property prices caused increasing values
in underlying collateral, making further lending possible. Over the five year period from 20022007 total bank assets increased by a factor of almost 3.5, with total lending to Irish residents
attaining a level of 2.3 times gross domestic product. By 2007, over 60% of total loans by Irish
banks were property-related. The vulnerability of the banking sector to this drastic overexposure has become one of the country’s most pressing problems and the source of its most
serious economic imbalances (OECD, 2009: 28-9). Still, despite the substantial economic
contraction and severe tightening of bank credit that could support technology companies, the
underlying long term trend since the late 1980s is in an ever broadening knowledge base across a
wide range of industries. When balance is restored, the economy is positioned for a return to
strong growth and development.
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The ICT sector as of 2008 employs approximately 83,400 people, representing 8% of total
employment and 16% of total value added in industry and services. The indigenous (Irishowned) portion of the software sector is smaller but still employs 15,000 people in over 650
companies, generating sales of over €1.4 billion in 2007 (Forfás, 2009; ICT Ireland, 2009). The
industry has grown substantially from its origins in the early 1980s as a base of operations for
multinationals. These operations were largely concentrated in software manufacturing, which
consisted primarily of duplicating diskettes, burning CD-ROMs, packaging and shrink-wrapping.
At present, Ireland is home to over 800 software firms, about 150 of which are foreign-owned.
The overwhelming share is concentrated in the GDA, with smaller concentrations in Limerick,
Galway, and particularly Cork. Today the industry accounts for 10% of all Irish exports, and
Ireland is the largest exporter of software in the world (ahead of the United States). In fact, by
2000 60% of all software sold in Europe originated in Ireland (White, 2003). However, the
weight of the foreign-owned portion of the sector is far more than substantial, as approximately
90% of exports within the sector come from foreign firms. Much of this comes from Microsoft
Ireland doing localization, which includes not only translation, but also a wide array of activities
of varying degrees of sophistication to make software adaptable to different countries, as well as
packaging and shipping software from the country. However, the nature of Microsoft Ireland’s
operations is shifting considerably toward more research and development, as is the case across
much of the foreign-owned ICT sector.

The growth of the software industry in Ireland derives in great measure from the government’s
efforts in actively attracting foreign investment into internationally traded services and the ICT
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sector since the late 1970s. The dominance of large software multinationals such as Microsoft,
Oracle and others has forced the indigenous portion of the industry to compete more on the basis
of smaller niche markets rather than direct competition with foreign firms. By the late 1980s,
Irish firms began moving into the area of software localization themselves and began a sustained
process of upgrading technological capabilities across the Irish-owned portion of the sector. By
the late 1990s it was increasingly clear that structural change was occurring within the industry
and that the substantial foreign direct investment coming mostly from North America and
Europe was not having a crowding-out effect in terms of national firm formation, as has
happened in numerous other countries pursuing catch-up forms of industrial development. A
vibrant Irish-owned sector was developing alongside the foreign-owned one. The continued
importance of foreign firms for export performance and growth, however, meant that much
scholarly research on the Irish software industry focused on the role of the foreign corporation.
Specifically, it has investigated FDI in industry and economic growth (Irish Software
Association, 1998; O'Malley and O'Gorman, 2001), its implications with regard to the regional
division of labor (Shirlow, 1995), and the extent to which foreign firms are embedded within the
economy, including the nature of linkages with local firms (Turok, 1993; White, 2003).

As regards the software industry and the metropolitan region of Dublin, the story is one of very
high levels of geographic concentration. By 2005, approximately 90% of all indigenous
software firms were based in the GDA. Most of the foreign corporations operating in the ICT
sector were as well, with a few notable exceptions. The unprecedented levels of economic
growth in Ireland during the 1990s saw the Dublin region gain substantial shares of total
employment, especially in internationally traded services, of which the software sector is an
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important part. 18 The export growth shares of the indigenous software sector are shown in Table
3.1 in relationship to the rest of the services sector and the manufacturing sector for the period
1990-2002.
1990
Millions
€

1995
Millions
€

2000
Millions
€

2001
Millions
€

2002
Millions
€

Per annum change
1990-2002
(%)

Total – All sectors

4,602

6,259

8,292

8,531

8,785

5.5%

Manufacturing

4,366

5,960

6,848

6,831

7,087

4.1

2,879
614

3,879
844
1,237

4,158
1,469
1,221

4,166
1,380
1,285

4,490
1,260
1,337

3.8
6.2
3.6

236

299

1,444

1,700

1,698

17.9

Food/drink/tobacco
All engineering sectors
All other manufacturinga
Internationally traded
services

55
70
776
1,098
980
27.2
Software development
181
229
668
602
718
12.2
All other services
Source: Forfás Survey, 2003
a “all other manufacturing” includes textiles, printing, wood products, chemicals, rubber and plastics, and nonmetallic minerals

Table 3.1: Exports and Export Growth in Irish-owned Companies: 1990-2002

Toward the end of this period, the level of spatial concentration had reached a point where 77%
of total national employment in internationally traded services was located within the GDA
(National Spatial Strategy, 2002: 12-15). At the same time that rapid employment growth was
creating centripetal forces with a strong in-migration of job-seekers and more investment into the
capital region, social and infrastructure pressures seemed to be working toward a more dispersed
city phenomenon, similar to many American cities (Gleeson et al., 2006). New enterprise
growth and residential development began to occur on an ever expanding urban periphery on the
reaches of County Dublin, and into some of the surrounding ones such as County Wicklow,

18

For a more complete discussion of regional specialization and concentration in industry in Ireland, see Gleeson
et al. (2006). For a study covering services, including software, see Enterprise Ireland (2009) and White (2003).
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County Kildare, and County Meath.19 The essential point here is that by 2006, a combination of
policy forces and a pre-existing concentration of firms, educational and research institutions, and
a relatively well educated labor pool had, by any objective measure, produced an agglomerated
Irish-owned industry with a rapidly evolving skill base. It had developed many of the
characteristics of an innovative region with increasing shares of labor going to high technology
sectors and emergent forms of dynamic comparative advantage creating new sources of growth,
wealth, and prestige. Even many of the technology multinationals that had been operating in the
Greater Dublin Area for many years were changing the focus of their operations toward using the
region as more of a base for R&D activity than had ever previously been the case (White, 2003;
Enterprise Strategy Group, 2004; Forfás, 2008).

My objective in this chapter will be to examine how this industry is maturing by focusing on
indigenous processes of learning and upgrading in the Irish-owned portion of the industry.
Though foreign firms remain important, I argue that the nature of catch-up industrialization
increasingly requires developing local capabilities, including national firms, capable for
competing in a broad class of industries making use of knowledge-based assets based on
scientific and engineering skills. The more this is driven by local rather than external forces, the
more promise this holds for long-run economic growth. The view I take throughout this chapter,
and the following one, is that a sound theory of regional economic development must link
economic and technological learning (innovative processes) to patterns of firm-specific behavior
contextualized within the region in which they occur. Common objectives, resources, and assets,
based on expanding economic and technological knowledge, are being created and exploited by

19

A fuller discussion of the relationship between government policy on matters of science and technology, and
metropolitan spatial development and growth strategy, will be covered in Chapter 5.
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an ever broadening array of firms, workers, policy-makers, buyers and users. The aim is to
provide an analysis and discussion of how interdependent a series of innovation-related
behaviors specific to the software industry are, and where and how in this urban-regional process
these interdependencies manifest themselves.

The chapter is organized in five sections. The first presents a summary description of the
sample, its four groups, and the basic framework which will organize the subsequent discussion.
The second deals with group differences related to innovative search behavior and patterns in
R&D decision-making. The third section focuses on the sources of networking influence, how
localized these sources are, and the nature of firm ties to the region. The fourth section examines
the contracting boundaries of firms, the geographical scope of contracting activity, and the
different ways in which firms open themselves up to the region. The fifth section concludes with
a summary of my findings and discussion of the differing nature of traded and un-traded
interdependencies across the region derived from this industry sub-sector analysis.

3.2 Overview of the sample and classification of firms by groups

In order to better understand who and what these firms in my sample are and what they are
doing, I ask three basic questions. First, is the kind of production taking place within the
software firms interviewed. What are they selling and to whom are they selling it? Second, are
the capabilities in terms of skills internal to the firm and in the kinds of facilities used to produce
what they produce. How important are local markets for these firms to enable their production?
Third, is the kind of research and development taking place within firms. Is it centered on the
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production work currently ongoing, or is it aimed at process innovations, more complex
principles of software design, or new functionality of software systems? I answer these
questions in an overview fashion to give the reader a better picture of the kinds of firms
operating in the capital and the nature of innovative activity taking place there. Aspects of each
of these questions will be pursed in greater detail in subsequent sections of this chapter where the
aim is to provide a clearer understanding of how the region itself acts as an asset to the efforts of
firms.

Production and marketing – there are two principal paths most Irish software firms have taken in
developing their products and commercial strategies used. The first is the spin-off or breakaway
firm which tends to be run by commercially-driven entrepreneurs with experience in business
operations and strategy in IT services firms or other advanced producer services areas. Software
production in these firms is guided by a clear understanding of a practical problem or efficiency
concern encountered in the context of that prior experience, yielding both a customized niche
solution for a client whose particular software issues are generally well understood. Examples of
such production within the sample include: payments software for banks, credit card companies,
or even pay-as-you-go phone service; regulatory compliance software (especially for the finance
sector); customer resource management and planning software; web-based learning. The
second is the firm originating from research conducted within a university setting and the
campus company. This is an area that has been the object of considerable policy support in
terms of investments to the higher education sector to produce more applied scientists, especially
in computer science, as well as in support to campus business incubators and technology transfer
offices which play an activist role in helping transform university research into commercializable
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technology. Software production for these firms is quite diverse but is most often: a highly
customized process-oriented solution which enables complex interactions with hardware devices;
operates as middleware or as an architecture for heterogeneous computing environments
involving different hardware devices and multiple forms of software; or performs an enhanced
measurement or control function to better optimize speed or efficiency of a software-hardware
interface or broader decision-making about IT infrastructure. Examples of this kind of software
production would be network management, system-oriented architecture, and software that
powers hardware devices such as precision-guided machine tools or remote credit card payments
systems.

In terms of marketing and commercialization, it is worth bearing in mind that the vast majority
of firms in the sample occupy specialized niches of the software and broader IT market. This
means that most of them are generally not developing off-the-shelve types of applications sold in
large volume to a rather generic end-user. Rather, they work to develop products and solutions,
very often in partnership with other IT services firms, for clients that tend to value customized
and scalable technologies. Several of the more established firms in the sample have welldeveloped customer bases where clients are real users of technologies refined through successive
rounds of development. Generally speaking, most of the firms in the sample market their
software products to another company such as a systems integration firm (i.e. IBM or SAP) and
then sell to a third party business client as a package of IT solutions, or they sell customized
products directly to other IT companies such as internet service providers or telecommunications
companies. In the opposite direction, a few of the more science-driven start-ups coming out of
the universities struggle to adapt applied research to a commercial environment lacking the
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practical understanding that some of the other firms have originating from a business
background. Despite the prolonged economic recession in Ireland since 2007, the metropolitan
region is an important market for many firms in the sample, while a good many others look
outside country for their core marketing and growth opportunities.

Firm capabilities and markets for complementary capabilities – the software firms comprising
the sample are all R&D active, including some at a very high level. They are all quite fixated on
the importance of possessing some core intellectual property (or unique offering) which gives an
inherent value to the firm. This can be attributed to the way the ICT sector has evolved with
government support, which has been firmly focused on promoting an attractive investment
environment for foreign technology corporations, with low rates of corporate taxation and a
strong intellectual property regime. The heavy presence of foreign firms in Dublin, especially
American firms in high technology areas, acts as a symbol and a model for the younger Irishowned software sector in that successful growth is substantially predicated on possessing
proprietary innovations safeguarded through a strong patent portfolio. Thus, the indigenous
software sector is full of firms that operate with a fierce independent identity, quite free of one
another and each with their own internalized R&D activities and market strategies. There is
significant variability across the sample in industrial knowledge, and technical capabilities across
the sample. All firms interviewed operate R&D teams founded primarily on university-trained
graduates in computer science, generally at the master’s degree level and from Dublin-based
universities. The more science-driven firms will hire engineers and scientists with advanced
degrees, as well as recruit more actively outside Ireland for specialized personnel. Another
important distinction to make across the sample is that of firm size. Approximately a quarter of
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the firms in the sample would be considered medium-sized enterprises with a few hundred
employees (seldom more than 350) and have multi-divisional structures with dedicated R&D
departments comprised of multiple teams and well organized functional areas. Smaller start-ups,
regardless of origin, find innovative activity to be more loosely organized in terms of the
structure of teams and the general pursuit of innovative goals, the amount of skilled personnel
and time which can be allocated toward innovative activity, or both. Despite differences in the
structure of capabilities across firms, and considering the existence of available contracting
alternatives within the region for more robust forms of joint development or opportunities for
mutual gain, virtually all firms in the sample opt for internalized strategies. The extent of interfirm connections among the sample’s software firms is low and limited to commercial partnering
as mentioned above. Although this chapter will discuss considerable networking activity within
the region, both formal and informal, the spatially concentrated aspect of the sector has not
produced a great deal of outsourcing, collaboration, and general knowledge sharing.

What kinds of facilities are firms working out of most often? The larger and more experienced
firms in the sample tend to lease buildings on the urban periphery of Dublin in office parks
developed since the early 1990s with the help of Ireland’s Industrial Development Agency
(IDA). Most of the smaller firms in the sample, generally with between 10-50 employees,
operate out of facilities in the central city as well as around university campuses. All of the
Dublin-area universities have been active in developing work space for campus companies with
a variety of converted office and other un-used space, while a few universities have put in place
specialized common facilities to support entrepreneurially-minded researchers and campus
companies. Other small start-ups, not from the university side, are concentrated in either small
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enterprise incubation centers or enterprise promotion centers developed through public-private
partnerships with support of the Dublin City Council. Many of these downtown developments
have been successfully planned as part of larger urban revitalization initiatives and the manner in
which some of these projects are interspersed with other parts of historic Dublin add to a
diversity of form and function in the central city which has helped sustain excitement about the
growth of the region despite its current difficulties.

The nature of research and development – for a sector that has grown up in the shadows of its
much larger and powerful foreign-owned counterpart, the indigenous software firms in Dublin’s
ICT sector exhibit much diversity of R&D activity in both its organizational character and
professionalism, on one hand, and in terms of the technical and innovative character, on the
other. The more experienced firms, which also tend to be larger, have well-developed
technologies in areas that tend not to be the most rapidly evolving aspects of the industry such as
distance learning, enterprise resource planning, and customer resource management software.
However, because of a largely local user base they benefit from important feedback into their
R&D which is reflected in a well-organized multiple team approach in the pursuit of projects
which privilege extensions to existing technology with relatively well-known pay-offs. It is with
the younger start-ups, generally with 10 years or less of experience, where most of the variability
in the sample is observable. Here again, the origin of firms has important bearing on the nature
of R&D, namely, how it is strategically organized within core business functions. The more
commercially-centric spin-offs are driven by variables of feasibility and by questions of how to
deliver improved solutions to a generally very specific business problem of which there is often
much pre-existing knowledge within the firm. The more advanced science-driven firms, which
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are operated principally by technologists, are often motivated by factors that extend beyond a
commercially-oriented set of pay-off considerations where R&D decisions are quite often guided
by the desire to pursue certain technical achievements rather than clearly-defined market
applications. For these firms monitoring the underlying science base of the areas in which they
are innovating is a significant aspect of their strategy, much of which relates to technology
positioning in the market.

For these younger start-up firms, irrespective of their orientation (more commercially focused or
more science and engineering driven) R&D work is generally more chaotic. There are different
reasons why it is more frenetic, mostly however, these firms are small and constrained in both
resources and personnel, and the extent to which R&D is regarded as a core function of their
business varies. For some, it is most of what they actually do and it is often a complex applied
science problem full of experimental work, as well as more grounded application-oriented testing
and recalibrating. The whole process is fast-moving and the results highly unpredictable. For
others, R&D is more centered on D and is carried out on an intermittent basis, generally in
response to feedback from existing clients, but overall it is subordinated to the pursuit of sales.
The organizational stability surrounding R&D effort within these firms is not as strong and while
some of them do have plans for stronger innovative effort, their focus is generally with
commercial strategy and other core management tasks. For either sub-set of these younger startups, the pursuit of funding has important bearing on R&D activities. A variety of sources from
venture capital to angel investors, and government-backed programs to provide seed capital form
much of the supporting environment for financing of technology start-ups, the availability of
which is generally regarded as being in very short supply. Consequently, firms are pushed in
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several strategic directions depending on how they perceive competitive advantage and the
availability of finance. This can reinforce R&D effort for some, including sometimes the
direction of R&D projects, and more of a concentrated commercial strategy for others depending
on the reliance on sales revenue for early growth.

The rationale for a classification system of firms

Why do we think it worthwhile to organize a small sample (20 firms) into four even smaller
groups? The basic rationale is for greater specification and a more fine-grained analysis of the
learning trajectories of firms. The high level and rather vague assertions made by proponents of
an un-traded interdependency explanation of regional development seldom differentiate goalseeking behavior of firms within the same industry to various regional resources and assets. For
instance, why might software firms collaborate actively on open source projects, which is an
aspatial community, and choose not to do so with other firms within the region on related
projects, or why might other firms seek out opportunities to collaborate with other firms even in
an environment where intellectual property protection is pervasively weak? These are behaviors
that relate perceptions of risk and opportunity about acquiring industrial knowledge to the
dynamics of competition within an agglomerated industry. Explanations for them are often
subsumed under ambiguous and imprecise claims about how industrial knowledge has regional
characteristics that are widely shared and therefore have a generally positive evolutionary impact
on the development of firm and sector capabilities. The realities of cultivating knowledge-based
assets within industrial clusters is more complex and subtle, and it is difficult to underestimate
the importance of understanding how different set of firms within the same industry and region
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organize for innovation and how they respond to their own environment. The logic behind the
classification system used in this study aims therefore to explicitly manage heterogeneity among
firms and uncover the many different postures firms take which open up toward the region as
well as turn away from the region depending on perceptions of cost and opportunity. The
cumulative effect of these behaviors will have a strong bearing on the rate and direction of
technical advance within the industry and is a key aspect of how firm-level processes relate to
broader regional development outcomes. Grouping of firms in the sample is along two
dimensions which relate back to the transaction cost and evolutionary notions that are central to
un-traded interdependency ideas of learning-based regional development. The first is asset
specificity which refers to the human and organizational uniqueness of firms’ core technology
development work (Alchian and Demsetz, 1972; Williamson, 1985),20 and distinguishes firms in
the sample in the qualitative aspects of R&D complexity and in the intensity of effort devoted
towards it. The second is the degree of local competition faced by firms which can increase
efficiencies through intermediate trade (Rees and Stafford, 1986; Storper and Harrison, 1991;
Storper, 1997; Grimshaw and Rubery, 1998), as well as carry the potential of losses as firms
make contributions through their R&D that will sometimes spillover into a local knowledge pool
(Merges and Nelson, 1994; Saxenian, 1994; Cohen et al., 2000; Iammarino and McCann, 2006;
Ramirez and Li, 2009). Such spillovers will occur through disclosures in the patent system,
defections of personnel, and other informal word-of-mouth and casual exchanges which can be
picked up opportunistically by new entrants or locally-based rivals. These two dimensions each
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Most classic discussions of asset specificity have not been focused on technology development specifically,
rather more generally on firm capabilities with regard to particular functions which because of their highly asset
specific nature, increase transactions costs for reliable contracting and procurement through the market. This will
have the effect of pushing firms toward internalization of these functions. Although this may or may not relate to
aspects of technology development, it is an important theoretical construct on which key decisions about
transactional density within an agglomerated industrial sector can be based.
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have high and low categories producing four groups and organize the firms in the sample,
allowing my analysis to make more fine-grained distinctions about how firm-level strategy is
shaped by the local environment, and reciprocally, how heterogeneity among firms is produced
by regional resources and sources of influence. This approach will allow for a more precise
articulation of how un-traded interdependencies are crucially formed by the particularities of
place. This basic organizational structure for the sample is shown graphically in Figure 3.1 and
constitutes the principal frame through which learning-centered behaviors and interdependencies
are examined throughout this chapter’s three main analytical sections.

Figure 3.1: Classification Scheme of a Four Group Sample of Irish Software Firms
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3.3 Firm search behavior and R&D decision-making

Introduction

My aim in this section is to deal with two inter-locking issues fundamental to the process of firm
search and to examine how firms position and organize themselves for technical advance and
upgrading. The first is the direction in which firms undertake innovative activity. This involves
perceptions of technological opportunity and the variables of cost, feasibility, and issues of
safeguarding that condition the willingness of firms to develop exchanges with one another and
thereby influence the character of the technology development process. The second is the level
of effort firms are allocating toward innovative search through R&D. This indicates how inputs
are acquired or developed and the links between the intensity of efforts devoted to search on one
hand, and knowledge-sharing or knowledge-restricting behavior on the other. My focus in this
section is on showing the heterogeneity within the sample and the more subtle differences
between firms that are not easily attributable to the two dimensions of the classification scheme I
use, namely, asset specificity and the degree of local rivalry.21 In the presentation of my results I
focus on the important differences in how firms adopt approaches to search that point to an
underlying spatial logic about firm location and the regional basis for interdependencies in
innovation.

21

The specific methods of data collection, which blends together qualitative information on firm origins,
technology and business strategy, and variables influencing R&D decision-making; and empirical information on
R&D intensity and other basic data characteristics related to R&D effort are explained in detail in Appendix A to
this dissertation.

74

Principal findings on search behavior

The most important differences that exist within groups are centered on the direction in which
firms undertake R&D, and on measures taken to safeguard their innovative efforts. Evidence for
inter-firm collaboration in R&D across Dublin’s indigenous software sector is exceedingly thin,
as all the groups in the sample are invested in a highly autonomous process of R&D. This
effectively limits many forms of direct transacting for technology development and for seeking
out the capabilities of other software firms operating within the region. Where this does happen,
it tends to be with foreign firms. A wide variety of firms with differing innovative capabilities
and experience levels exhibit this self-protective behavior despite sometimes important shared
characteristics between them. Whether this behavior results from a fundamental characteristic of
innovation within the industry is unclear. Certainly firms are going to protect the fruits of their
innovative efforts, and software is no exception. Software development has traditionally been
carried out as a guarded in-house activity for most firms, yet recent research shows inter-firm
collaboration in software and in the broader ICT sector to be a substantial benefit to industry
innovation (Arora and Gambardella, 2005; Patrakosol and Olson, 2007), as well as increasing
over time (Hagedoorn, 2002) as the degree of complexity within the industry also increases. The
viability, and indeed superiority, of numerous open source technologies are further evidence that
collaborative innovation in software is not inimical to multi-actor forms of technical advance.
Despite some of these global trends, the Irish-owned portion of the software industry in Dublin is
characterized more by a fragmented culture of innovation as regards R&D activity and notions of
inter-firm collaboration.
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The overall innovative character and nature of R&D activity is strongly related to the nature of
firm histories. Generally speaking the more advanced firms of Groups 1 and 2, with higher R&D
intensity, tend to use research and development as a core function of the firm to differentiate
themselves from competitors, or to establish a strong reputation within the industry. These firms
place a premium on leadership through technical advance, see their R&D as forward-leaning
with a strong tendency to open up new markets, and draw very strongly on their roots as
university-based researchers. The firms in Groups 3 and 4, carrying out less sophisticated R&D,
operate with stronger commercial focus, either as budget-constrained start-ups in the case of
Group 3, or as larger and more established firms with a well-developed customer base which
provides key feedback into the content and direction of R&D effort.

Search behavior, regardless of group, reveals a similar pattern where firms are all invested in
highly autonomous search strategies which effectively limit inter-firm collaboration for
technology development, albeit for different reasons. For the R&D leaders in the sample, in
Groups 1 and 2, search direction is substantially geared toward pushing out the set of
possibilities confronting these firms, whether it be opening up new markets through strong
commercial R&D or by remaining on “the research edge” in the words of one chief technology
officer. The firms in Group 2 face little in the way of locally-based rivalry and carry out some of
the most ambitious R&D programs of any group in the sample often characterizing the process
as “chaotic,” “unplanned,” and “highly unpredictable,” revealing an almost pure search process
of trial and error of working through science and engineering problems with commercial
applications. However, some of the firms in the group face challenges in orienting their
scientifically-driven efforts toward commercial application, illustrating that higher R&D
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intensity on its own is often insufficient for successful business enterprise. Both of these groups
are active in safeguarding their innovative output, but while the more applied science innovators
of Group 2 turn toward the patent system with greater frequency, several of the firms in Group 1
somewhat paradoxically safeguard core technology by making substantial contributions to open
source projects. For these latter, their involvement with open source is largely as a defensive
move either to protect high-end core technology from commoditization by making contributions
to low-end open source projects, or to help ensure that the basic direction behind their innovative
efforts gain wider momentum and adoption in the market. Operating in an independent manner,
bordering on outright secretive, these firms allocate considerable resources to their innovative
efforts as shown by their R&D intensity rankings in Table 3.2, as they seek to set themselves
apart from competitors or would-be imitators. Their connections with the region as it regards
their R&D behavior are strongest with the local universities with which they maintain ongoing
close ties for monitoring of research developments, with some locally-based foreign firms for a
variety of informal technology consultations, and with other local non-software ICT firms for
marketing their core offerings. Perhaps their greatest contribution in terms of their R&D
however, is with the technical and commercial leadership they provide through broadening of
technological opportunity within the capital region through professional R&D programs carried
out by these firms, which are run through dedicated teams often at a PhD level.22

22

In the case of one firm in Group 1, perhaps the most successful Irish firm in the sample, core technology has
been developed in direct competition with the locally-based R&D units of at least three large technology
multinationals and it has emerged with a superior product offering. This experience is well known across the region
and has been an important impetus to new firm formation and a shared sense that Irish firms can innovate and win in
new high tech areas.
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Firm

R&D Intensity
FTE
Headcount

Patenting (a)

Involvement in open
source (a)

Group 1
D1
D2
D3
D4
Mean for Group 1

.133
.173
.225
.213
.186

.166
.226
.325
.266
.25

++
++
++
++
3.3 (++)

++
+++
++
+++
++ (5.3)

Group 2
D5
D6
D7
D8
D9
Mean for Group 2

.428
.333
.108
..535
.333
.347

.571
.377
.14
.657
.47
.466

+++
+++
+++
+++
++
+++ (5.8)

++
++
++
++
++
++ (3.4)

Group 3
D10
D11
D12
D13
D14
D15
Mean for Group 3

.142
.166
.25
.08
.111
.20
.158

.171
.25
.25
.12
.222
.30
.218

++
++
+
++
++
+++
++ (3.5)

+
+
+
++
+
++
+ (2.0)

Group 4
D16
D17
D18
D19
D20
Mean for Group 4

.114
.085
.166
.24
.205
.162

.157
.164
.233
.28
.411
.249

++
++
++
++
++
++ (3.4)

++
+
++
++
+
++ (2.4)

(a) the relevance scores have been grouped into three categories, 1-2 corresponds to “barely relevant” (+) 3-5 “moderately
relevant” (++) and 6-7 referring to “highly relevant” (+++).

Table 3.2: R&D intensity, importance attached to patenting and involvement in open source

The relative newcomers in Group 3 are all started by entrepreneurs, as opposed to technologists,
and they operate technologies that stem from a practical problem-solving issue derived in large
measure from prior experience with larger companies. All the firms in the group, however, face
quite severe budget constraints in terms of both financial and human resources to undertake more
as well as higher quality R&D, such that search efforts are often quite sporadic. Consequently,
the direction of these programs maps closely with perceived judgments about where returns to
R&D will be highest and ease and cost considerations are lowest. Considering this seemingly
rational and cost conscious pursuit of innovative activity, technical knowledge is relatively
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weaker in these firms and given the many similarities in the niche areas in which these firms
pursue opportunities (e.g. payments systems, financial reporting and compliance, and customer
resource management), there is a strong logic for greater inter-firm collaboration for technology
development. Nevertheless the firms in Group 3 develop almost no connections among
themselves and remain a fiercely independent and autonomous group of niche innovators
regardless of the many commercial and technical complementarities between them. On quite the
opposite end of the spectrum of experience, Group 4 firms are all working in software subsectors that tend to be quite mature, such as e-learning, enterprise resource planning, and webbased services and are therefore not the most rapidly evolving portions of the software sector
from a technical standpoint. Having dedicated R&D teams and a multi-divisional structure,
internal teaming relationships with regard to innovative search show a clear organizational logic
and well-defined roles. Their experience also equates to having a large and well-established
customer base which acts as real “users” of these firms’ technologies as a result of successive
generations of product development. Therefore, firm search related to innovation reflects a more
systematic and cost conscious approach where R&D is a more planned function within the firm,
substantially more so than for most of the other firms in the sample. Although search direction is
fundamentally directed at making extensions and improvements to already well developed
technologies, these firms are also able to consider a wider range of alternatives about how to
meet their goals on account of experience and their more mature product offerings. Their R&D
remains a largely in-house and independent effort, yet the firms in Group 4 are still active as
industry leaders within the region as employers, carrying out commercial R&D with a strong
client base within Ireland and abroad, and as a voice for the sector as a whole through their
active participation in the Irish Software Association.
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To summarize the presentation on search behavior, the firms across the sample are all carrying
out R&D but at varying levels of intensity, quality, and with regard to the information channels
that motivate and support innovative direction. Inter-firm collaboration is exceedingly thin as
every firm in the sample is aware of the substantial developments in the economy’s innovative
performance and realize that continued growth will likely depend on possessing intellectual
property with strong commercial value. The consequence is a rather independent-minded culture
of innovation, which is partially due to the relative youth of the Irish-owned portion of the sector.
Even though autonomous patterns of innovation characterize R&D behavior of the sample
overall, subtle connections do run between firms and the region in which they operate; the
remainder of this chapter will examine interdependencies and their co-existence with autonomy.

3.4 Networking Activity and Ties to the Region

Introduction

The overwhelming share of firms studied pursue the core aspects of search through what is
perhaps more adequately described as un-traded autonomy rather than interdependence. The
finding that relative autonomy prevails in those work processes most directly connected to
innovation means that other interdependencies may better explain metropolitan agglomeration.
From where are firms drawing many of their inputs and other sources of influence with regard to
innovation? My primary focus is on the nature, frequency, and local character of the interactions
firms have in the service of innovation. A network tie is defined here as any bilateral exchange
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or contracting relationship, including informal or relational exchange, which has upstream or
downstream relevance for a firm’s technology development process. As described in detail in
Appendix A to this dissertation, these sources of influence are broken down into two general
areas. The first are networking ties specific to either science-based factors which might be
instrumental in developing or refining technology, or to market-related factors that pertain to
demand-side marketing channels and their territorial aspects. The second covers the transacting
and relational properties of the labor market. In addition, every firm has been questioned
extensively about different aspects of its locational decisions, namely, what makes the Dublin
metropolitan region an attractive place to being doing software work. Quite often these
decisions reveal little about what makes the Greater Dublin Area a unique place to be engaged in
software development, suggesting either historical accident or inertia about moving elsewhere.
On the other hand, when firms are asked to provide data on the nature, scope, and frequency of
their networking experiences, the manner in which the region itself plays a role in industry-wide
innovation starts to emerge from the shadows. The differences among the groups are analyzed
and cross-tabulated with R&D intensities as this can be regarded as an indicator of the empirical
importance of the kind of absorptive capacity and learning incentives stressed in Chapter 2 to be
instrumental to economic learning. A key question becomes from what specific sources are
firms drawing their influences and key inputs, and how regionally-centered are these sources? In
this section I will present the results of my analysis by focusing in turn on the two principal areas
– sources of networking influence and labor market effects.
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Principal findings on networking activity

If the nature and extent of a firm’s networking activities can be a source of advantage, then a
richer set of network ties may be a gauge of successful business performance. As discussed
earlier, the intensity of a firm’s R&D effort alone is not always a sufficient predictor of
enterprise growth. However, firms that are investing more in R&D may also be developing
network ties in the service of innovation that give them an advantage for capitalizing upon
relevant information flows within larger networked structures of innovation. How industrial
agglomeration is linked to, and facilitates, such possibilities is a key aspect of uncovering
interdependencies in Dublin’s software sector that move beyond issues of inter-firm
collaboration. My findings, although preliminary, do indicate a positive connection between
investments in R&D capability and managing a broader array of network ties that place such
investing firms in a position of greater “centrality” within larger networks. Therefore, although
R&D work is overwhelmingly a safeguarded in-house activity for the firms across the sample in
terms of knowledge-sharing activity or issues of contracting out aspects of core technology
development; firms are still linked in to a wide variety of networking ties that nonetheless relate
to innovative, knowledge-seeking, and other strategic behavior and are keyed to specific assets
within the region. As outlined in thesis 2 in the introduction to the dissertation, my results focus
on how the sources of influence for networking behavior reveal information channels that
illustrate how industrial knowledge, both technical and commercial, flows within the region and
is linked to other place-bound features of the sector and the region. Examples include university
departments, specific individuals within universities, technology transfer offices and the
programs they run, foreign corporations operating in the GDA, academic conferences and trade
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shows, venture capital firms, and a variety of other non-software firms and service providers.
These factors are key sources of influence in the way that industrial knowledge accumulates and
circulates within the region. However, the nature, frequency, and extent to which firms access
them differs considerably indicating important qualitative variations in interdependencies and
how the Dublin metropolitan region acts as a place of knowledge networking. This has a
significant bearing on the overall rate and direction of technical advance within the industry
since firms that are more R&D active are also involved in a variety of networking activities
outside the region and outside Ireland as much as they are within the region, and in some cases
more so.

On the sources of networking influence – market demand and science-based factors

The results of my analysis support the link I posited between factor intensity in R&D and a
broader array of networking ties as seen through the importance attached to multiple elements of
market demand, the science base, and different components of sourcing R&D personnel.23
Although the more R&D invested firms in Groups 1 and 2 tend to be developing network ties in
ways linked to their principal markets, outside the metropolitan region and indeed outside
Ireland, they are also active networkers within the region. Groups 3 and 4 are also closely tied to
their markets, but they tend to be overwhelmingly concentrated within Dublin, Ireland, and then
the UK. Consequently, they pursue most of their networking activity within the metropolitan
region but for reasons that are different. While Group 3 firms exhibit patterns that tend toward
local dependency on such things as access to parent companies (those firms from which the

23

These elements of market demand, science-based factors, and sources of recruitment for R&D personnel are
described in detail in Appendix A to this dissertation.
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founder acquired the direct experience) for their clients and partners, those in Group 4 are more
embedded within the region, drawing on local resources for their own needs in commercial
partnering, marketing, and recruiting. However, these latter are also contributing substantially to
the development of the skill base through formal internship programs with the universities and
by sponsoring job and trade fairs along with government agencies active in promoting innovative
entrepreneurship like Enterprise Ireland.

What drives the formation of network ties for Groups 1 and 2 within the region is first and
foremost a desire to monitor and remain close to university research, including top tier graduates
from the region’s universities. Several of the firms in Group 2 in particular are still operating out
of university-sponsored research facilities that have become business incubation centers. These
are former campus companies which continue to place a high value on being co-located with
ongoing university research, as well as maintaining connections with professors and specific
university departments. According to several respondents in both Groups 1 and 2, young R&D
staff members of these firms are attracted by the central location, but especially by the feeling of
being on the cutting edge working for an Irish company, even though higher wages are paid in
the foreign-owned portion of the sector.

Second, are connections to other locally-based IT firms. Where these networking ties are
between software firms, they tend to be with the R&D units of Irish-based foreign firms like
Microsoft, Oracle, the software operations of HP, and several others. Here R&D managers
primarily from Groups 1 and 2, and Group 4 to a lesser extent, are making use of informal
professional networks for the purpose of technology testing and refinement in their R&D
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activities. This is important since their core technologies usually operate as part of a larger
technological system which is often the domain of these foreign firms. In some cases, such ties
are part of a stepping-stone approach to develop similar relationships with these same foreign
firms but in other locations outside Ireland that are more closely linked to firms’ marketing
strategies. Where these ties are with non-software firms, it tends to be with ICT services firms
within Dublin that act as partners in designing packaged solutions to sell to third party clients
either locally or abroad. Therefore, even though the commercial orientation of these more R&D
invested firms is in large measure outside Ireland, many of the market-related networking ties
that lead to final demand begin within Dublin through inter-personal connections, short-term
professional services contracts, investor ties, reputation, and basic word-of-mouth. Several
respondents reported how developing a local partner base is a critical first step toward finding
new more strategic partners in their primary markets outside Ireland. A spatially concentrated
ICT industry therefore proves to be an important asset for Irish firms as a platform to reach other
markets. This illustrates why it is important to specify these interdependencies and the manner
in which they operate locally, rather than asserting such interdependence to be a function of the
mere physical presence of co-located factors. This is also a function of the reputation effects the
Dublin software cluster has achieved through sustained government support of the ICT industry
and broad-based skill development, which has led the capital region to become the European
headquarters of many international firms, and not just within the ICT sector (Honohan and
Walsh, 2002; White, 2003; IDA, 2004). These networking characteristics are reflected in the
higher mean relevance scores given for multinational corporations operating abroad, as well as
for local partners shown in Table 3.3 below.
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Relevance scores around elements of market demand
R&D
Lcl. Suppl
Lcl. Prtns
Ext. Suppl
Intensity
(FTE)
Group 1
0.186
1.5
4.8
1.5
Group 2
0.347
2.8
3.6
4.6
Group 3
0.158
4.3
5.8
1.7
Group 4
0.162
3.4
4.8
3.4
Relevance scores around aspects of applied science research
R&D
Irish univ. Lcl. MNCs
Univ.
Intensity
research
abroad
(FTE)
Group 1
0.186
5.8
3.3
3.0
Group 2
0.347
5.8
3.6
5.2
Group 3
0.158
4.0
3.5
1.8
Group 4
0.162
3.4
2.4
3.0
Relevance scores around issues of appropriability
R&D
Concerns
Losses
Patenting
Intensity
about
from
(FTE)
labor
spillovers
mobility
Group 1
0.186
4.3
3.5
3.3
Group 2
0.347
4.4
3.0
5.8
Group 3
0.158
4.7
3.2
3.5
Group 4
0.162
3.0
2.4
3.4

Ext. Prtns

End-users

5.0
5.4
3.3
4.6

5.3
5.2
5.0
5.0

MNCs abroad

Conf.
abroad

5.5
5.2
3.2
2.2

4.8
4.4
1.8
2.4

Involvement
in open
source
5.3
3.4
2.0
2.4

Table 3.3: Cross tabulation of mean R&D intensity with mean relevance scores for networking
(market demand, science-related factors, and appropriability concerns)

The networking story for Group 3 is quite different. These firms rely on regional resources as it
regards networking, be it for access to science or access to markets. In terms of market-related
network ties, most of these young and inexperienced companies are operating almost entirely
within the commercial framework of the parent companies from which their founders came prior
to starting these firms. This is reflected in the high relevance scores given to local suppliers and
local partners. Even though these firms do not have suppliers per se, their commercial
opportunities remain quite fixated on the supplier and marketing channels of these larger
companies from which they originated. On the science-related categories for networking, the
activities of Group 3 are as much about dependence as it is about networking for technological
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opportunity and advantage. These firms are not as active in monitoring the Irish university
research community as they are in forging informal links that may help them resolve periodic
technology development problems.24 This is beginning to change however, as a few firms in the
group are expanding rapidly into more ambitious R&D. The case of D14 is instructive in this
regard. Formed by two management consultants, it has a small development team and its
founders frequently attend local university computer science roundtables and workshops even
though they have no technical background. As a result, the firm has an ongoing informal
consultative relationship with one professor in Dublin City University and two doctoral students
to assist in aspects of its technology development. This informal networking is unstructured but
is a common form of un-traded interdependence for these more ambitious firms in Group 3.

Quite apart from the other groups in the sample, the larger more mature firms of Group 4 are
more concerned about their long term corporate presence in the region than they are with
intensive and strategic networking activity. As a group, they constitute the most stable and
region-centered firms, drawing upon, but also creating, local sources of market demand through
linkages that extend forward to ICT partners within Dublin, as well as backward to educational
and public service agencies through the formal recruitment and internship programs several of
these firms maintain. Although their ties to the market demand factors are stronger than those
related to applied science, these firms do have strong ties to Dublin area universities and to the
research being carried out there. However, these tend to be less guided by specific engineering
or scientific imperatives related to ongoing or future R&D projects, and are more centered on
general relationship building. In fact, the internship programs that four out five of the firms in
24

This kind of ad hoc reliance on informal connections with university contacts for punctual problem-solving
stems from not having a dedicated research unit within the firm, and is also a characteristic of a good many Chinese
firms to be discussed in the next chapter.
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Group 4 maintain with different Irish universities are regarded as one of their key competitive
assets over the long term, as they aim to acquire not just engineering talent, but to provide these
young staff members with practical experience which will shape them into professional R&D
managers. This is an important example of firms in the sample contributing substantially to the
region’s knowledge base and generating interdependencies from which they themselves may
only partially benefit.

Networking and the labor market – recruiting R&D personnel and appropriability issues

The un-traded interdependency thesis often presumes a high degree of localized interdependence
in the way labor markets and industry knowledge co-evolve. Research in this area tends to take
this as somewhat of a given. It offers less guidance in specifying how labor markets, mobility of
labor, and innovative effort within an industry may create network ties and interdependencies but
also create shared risks and perceptions of loss which firms may seek to reduce through moves to
greater independence. Interdependence through the labor market can have a double-edged
characteristic, allowing for new efficiencies on one hand, but also impacting a firm’s confidence
about its ability to internalize the fruits of its R&D effort on the other. This part of my analysis
is a direct inquiry into those relational aspects of the labor market likely to affect the confidence
firms have in being able to capture the returns from their innovative efforts. I focus on the
differences across groups in how firms source their R&D personnel with an emphasis on the
regional characteristics of these sources. I also explore the importance firms may attach to issues
of labor mobility and the perception of risk of losses to the firm from proprietary knowledge
exiting the firm through spillovers linked to labor churn. This is something which is likely to
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directly influence how industry knowledge circulates within the metropolitan region. The data
on sourcing of R&D personnel, including staff at PhD level, are presented in Table 3.4 below.
The relevance scores for concerns about labor mobility and for losses stemming from spillovers
are included with all the other reported scores in Table 3.3.

As regards sourcing of labor inputs for R&D, the importance of the region becomes quite clear.
Irish software firms are overwhelmingly sourcing R&D personnel from within the region. For
all four groups this is the vicinity of 90% of total R&D team composition and in some cases
closer to 100%. Graduates from local universities, generally at a master’s degree level,
constitute the bulk of R&D recruits across all the groups in the sample. However, in a manner
consistent with the networking hypothesis already discussed, the R&D leaders in the sample are
sourcing their R&D labor inputs from a broader array of local sources than just universities.
Although a much smaller percentage of R&D team composition, these sources include foreign
firms operating outside Ireland and even universities abroad indicating a greater access to
multiple labor markets, and therefore a broader overall portfolio of networking ties.
Accordingly, Group 1 and 2 firms tend to see themselves less as Irish firms and more as global
ones. As the founder and CEO of D8 conveyed, “as far as accessing R&D staff, or suppliers, I’ll
go anywhere in the world I have to, to get what I need.” Most of the other firms in these two
groups expressed similar sentiments about needing to think larger than what is available within
the region to organize themselves to build, test, perfect, and market the technology which is at
the heart of their firms’ core offering. The differentiation is again consistent with a networked
version of the absorptive capacity argument about how R&D investing firms are also increasing
their capability for dynamic learning through more extensive networking activity (Powell et al.,

89

1996; Cohen and Levinthal, 1989). The groups that are investing most heavily in innovative
effort are the same ones that are most active in recruiting R&D staff from both within the region
and outside Ireland. Each of these groups have one or two firms that are even successful in
hiring key R&D staff away from large foreign technology multinationals operating in Dublin.
The metropolitan region therefore is increasingly satisfying a very sophisticated form of labor
demand, which also includes a significant PhD level research and development component.
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Group 1
D1
D2
D3
D4
Group 1
mean
Group 2
D5
D6
D7
D8
D9
Group 2
mean
Group 3
D10
D11
D12
D13
D14
D15
Group 3
mean
Group 4
D16
D17
D18
D19
D20
Group 4
mean

R&D
personnel

No. of
PhDs doing
R&D
(FTE)

R&D staff
recruited
locally
(% of
total)

Percent
recruited
from local
firms

Percent
recruited
from local
univ.

Percent
recruited
from nonlocal firms

Percent
recruited
from nonlocal univ.

15
17
13
80

0
4
0
9

87
100
85
89

20
N/A
N/A
21

67
100
85
68

13
N/A
8
9

N/A
N/A
7
2

31.3

3.3

90

N/A

80

N/A

N/A

4
17
52
92
7

1
4
3
16
1

100
88
85
79
86

N/A
6
15
12
29

100
82
69
67
57

N/A
6
12
11
14

N/A
6
4
10
N/A

34.4

5

88

N/A

75

N/A

N/A

6
3
1
6
2
6

0
1
0
0
0
1

100
100
100
100
100
83

N/A
N/A
N/A
17
N/A
N/A

100
100
100
83
100
83

N/A
N/A
N/A
N/A
N/A
17

N/A
N/A
N/A
N/A
N/A
N/A

4.0

.3

97

N/A

93

N/A

N/A

55
23
49
28
14

0
1
2
1
0

93
91
86
93
100

11
9
20
7
7

82
83
65
86
93

7
9
14
7
N/A

N/A
N/A
N/A
N/A
N/A

33.8

.8

93

11

82

N/A

N/A

Table 3.4: Data on sourcing of R&D labor inputs and PhD level research by group

The sustained upgrading of the Dublin metropolitan region’s skill base is perhaps the single
greatest knowledge-based asset that is commonly shared by all firms in the sector and has led to
a rapid growth in indigenous firm formation. Efforts to build up the requisite skills began early
on, as mentioned in the introduction to this chapter, and have yielded a spatially concentrated
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labor pool that has gradually transformed the nature of work across the sector, including within
the foreign-owned portion of the sector which now increasingly looks to Dublin as a place to be
undertaking key R&D work. This work stands apart from the kind of lower value-added
activities such as software reproduction, packaging, and localization which predominated during
the 1980s. The availability of increasingly high-skilled computer scientists, particularly at a
master’s degree level, but also at a PhD level, is the product of sustained public action on the part
of the Irish Government to invest in scientific and engineering skills, a subject to be covered in
detail in Chapter 5. The growth and achievements across the sector have also produced a
widespread belief among firms across the sample of the possibilities of growth and commercial
success through innovative entrepreneurship, and along with the available supply of skilled
labor, has led to a dramatically expanding array of small niche-oriented technology firms, many
of which do not have much experience in carrying out professionally-run R&D programs. This
combination of commercially-oriented technology entrepreneurs, backed up by a surplus of welleducated computer science graduates from Dublin-area universities, carrying out relatively low
levels of innovative R&D is perhaps nowhere more evident than in the patterns of labor market
sourcing for R&D staff for the firms in Group 3. Despite many shared niche-related
characteristics and similar technical traits, they are all intent on hiring master’s graduates in
computer science with little professional R&D experience to build a small core team of
developers that can effectively replicate relatively low-level engineered solutions to specific
technical and commercial needs. The effect is a seemingly ever-splintering pursuit of niche
market opportunities that is also producing significant levels of duplicative R&D effort across
the sector, something which has the potential to be a resource drain on innovation over the long
term.
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In quite a different direction, are the established firms of Group 4 which not only look to the
Dublin labor market to meet most of their R&D labor requirements, but many of them are also
intent on making important contributions to the continued development of the region’s skill base
by working closely with Dublin-area universities to put in place systematic internship and job
placement programs giving many of those inexperienced graduates a chance to gain exposure to
corporate R&D work in larger more established companies. Lastly, despite their R&D being a
guarded in-house activity, these firms are also active in broader career fairs and trade shows that
exhibit the achievements of Irish high-tech companies and their R&D staff which serves to
increase the visibility of the indigenous sector so often over-shadowed by foreign firms in
Dublin. Accordingly, these more experienced firms hire R&D staff from a broader array of
sources rather than just Dublin area universities, including local firms as well as from firms
outside Ireland, and are more similar in this regard to Groups 1 and 2. These R&D labor
sourcing figures are provided in Table 3.4 above.

Regarding issues of appropriability, I was surprised that my findings did not indicate greater
concern by most firms across the sample about how spatial concentration within the industry
combined with labor mobility could adversely impact business activities, especially proprietary
technology development. Generally speaking, the agglomerated nature of the software industry
within the capital is seen by all the groups in the sample as having more positive aspects in terms
of accessing talent, important business connections, and key support services than as having
negative effects through technological spillovers that could be used opportunistically by rivals or
imitators. The groups facing the highest degree of locally-based competition, Groups 1 and 4,
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express low to moderate concern for how firm-specific knowledge might leave the firm as a
result of employees migrating to other companies within the sector and the region. Other firms
indicate no greater concern for this kind of externality effect, as shown in Table 3.3. There is a
generally shared view across the sample that the greatest effects of labor mobility are felt in the
costly disruptions they pose for ongoing R&D work, and not necessarily in how proprietary
knowledge might exit the firm and be used against the original innovating firm. The more
technologically advanced firms see themselves as buffered against losses from such
technological spillovers either by the asset specific nature of their R&D, their strong patent
portfolios, or their highly internalized R&D work processes which afford them a degree of
protection not easily obtained by other firms in the sample. The less experienced niche firms
face such budget and personnel constraints to doing increased R&D as it is that their concerns
over losses resulting from R&D staff members leaving the firm are much more centered on
tangible costs such as replacing and re-training such staff.

To conclude this section on networking activity, the prevalence of independent patterns of R&D
behavior discussed in the previous section keeps indigenous software firms from actively
collaborating with one other, however, the metropolitan region is nonetheless a place where
firms are active in establishing a variety of ties to support their access to science and engineering
knowledge. The Greater Dublin Area offers considerable resources and possibilities for
networking for advantage through increasingly sophisticated factor markets and a diverse array
of locally-based institutions which range from the R&D units of foreign firms, to local
universities, as well as clients and user groups. All firms are also active in forging ties that will
help them become more commercially successful, and depending on how region-centered their
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principal markets are, they are active in commercial partnering (e.g. teaming relationships)
within the region and, in some cases, work closely with venture capital firms to refine their basic
value propositions. Spatial concentration within the industry allows all firms, regardless of their
place in the sample, to connect strategically with other firms to pursue commercial development,
primarily with the non-software portions of the broader ICT sector. This aspect of commercial
alliance formation will be discussed in more detail below. Where networking occurs with other
software firms within the region, this tends to be the more advanced firms in the sample
accessing science and engineering resources with foreign corporations to assist in refining and
testing their own core technology to ensure it can operate in the way their R&D indicates it can
in the larger technological systems of some of these foreign firms. Industry-university
connections are another vital aspect of innovation-related networking. The key differences
between groups center on whether networking relationships involve systematic strategic
monitoring of research within specific university departments to advance ongoing R&D, a trait
of the advanced innovators with university origins, or whether networking with universities is
more occasional to resolve punctual technology development needs which is often the case with
younger more niche-oriented firms. It is the qualitative manner in which access to the local
science base, or access to different aspects of market demand (e.g. partners, end-users) is
leveraged by firms of a different innovating caliber that shows not just the co-existence of
autonomy and interdependence in Dublin’s Irish-owned software sector, but where this has a
direct structural meaning for how firms operate within the region.

The metropolitan region’s labor market is the central form of interdependence that connects
firms to a pooled resource. Dublin has become an increasingly internationally recognized skill
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center for undertaking software development work and all firms in the sample, regardless of
asset specificity, are keen on accessing a young, well-educated, and technologically savvy labor
force for carrying out research and development. The correlation between R&D intensity and
managing a richer set of network ties, which stems from networked notions of absorprtive
capacity (Powell et al., 1996; Cohen and Levinthal, 1989), is also observable with the way that
more advanced firms are less reliant on a single source of labor input for R&D personnel, the
local universities being the overwhelming source, but are also hiring from other locally-based
software and IT firms, including the foreign sector, and from businesses and universities outside
Ireland. Therefore, despite the persistence of autonomous R&D processes across the sample, the
rate and direction of technical advance in the sector are enhanced greatly by the achievements of
the Irish educational establishment and through the expansion of private sector R&D. The
agglomerated structure of software development in Dublin continues to generate new skill
development across the metropolitan regional labor market which in turn increases the scope for
continued innovative entrepreneurship. For the time being, the concentrated labor market is not
judged by firms in the sample as posing much in the way of negative externalities related to
proprietary knowledge spilling over into the general knowledge pool as a result of labor mobility
across the sector. This is a function of the relative youth of Dublin’s indigenous software sector,
which has not yet experienced the potential for these kinds of losses. Although my focus has
been on the negative externalities of this aspect of the local knowledge and labor pool, as this is
likely to have the strongest effect on propelling firms to turn away from local markets, this need
not always be cast in a negative light. Not all such industry knowledge would be applied in this
same way.
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3.5 Firm boundary issues and contracting behavior

Introduction

My concerns about interdependence and regional economic development flow directly from how
claims made by regional development theorists often assert interdependent patterns of innovation
and industrial learning without specifying with precision what firms are actually doing and how
they are doing it, something which is of considerable concern to evolutionary economic theorists.
The patterns already covered in search behavior and networking activity need to be brought into
an analysis of how the organization of work across the sample has contracting dimensions that
will highlight its tradeable and non-tradeable regional nature. The preceding sections have
demonstrated that even though innovative activity is a safeguarded in-house function, the
industry and the region offer multiple points of access to a rapidly evolving science and
engineering base, with some of the firms in the sample making substantial contributions to that
local knowledge pool in the form of stable and highly professional R&D programs combined
with longstanding recruitment and internship programs run for university graduate students.
Numerous IT firms but generally non-software firms; service providers from legal to accounting
and branding; government agencies; and IT users form a community of specialized knowledge
producers from whom firms in the sample are demanding, and in many case, contracting for
complementary capabilities to their own innovation activities. I examine these aspects of
resource use as they relate to a term I have repeatedly used throughout this chapter but not really
unraveled, which is “core technology.” In this section I look more deliberately at those aspects
of what firms are in fact contracting for, and in what geographies, to form a more precise
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understanding of the boundaries that define work within the firms of the sample, as well as how
the region itself is creating actual interdependence.

The business of core technology development has three interlocking aspects, following Ouchi
(1980), which are most likely to influence decisions about integration of a particular workrelated function (own supply) or its supply through the market. First, what scale economy
aspects of production might make it beneficial for the firm to internalize these functions? Are
there economies of scope as well? Second, what are the design-related aspects of core
technology which may require special purpose approaches or other highly specialized assets
making internalization more efficient? Third, is bilateral contracting a stable alternative or do
exchange relations require frequent and costly adaptations to unforeseen disruptions? These
three areas will tend to define the boundaries of firm activities as regards core technology
development work at a given point in time. However, this is fundamentally a dynamic set of
issues as they pertain to the economic learning aspects of make-versus-buy decisions. I have
tailored my approach to boundary and contracting issues associated with core technology to suit
the realities of the software industry, which has less separable stages of production than
manufacturing industry, which was Ouchi’s primary focus. It has also meant moving the
analysis more toward spatialized relations of production.

In this final section I continue examining key differences across the groups in the sample as
regards assessing how firms define the scope of innovative activities and their consequent
openness to the region. Understanding the nature of these kinds of contracting boundaries is I
submit, a critical deductive step in narrowing the field for where un-traded interdependencies
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reside and in what form they manifest themselves. The data collected focuses on two areas. The
first is innovation-related production work being carried out within the firm and is broken down
into three categories of research, development, and sales and marketing work.25 The second is
the scope of contracting where firms are asked to report on the extent, frequency, and
geographical nature of their contracting with either suppliers or with partners, along with general
attitudes about the attractiveness of the region for doing software work. Additional detail on the
specific data collection methodology for contracting behavior is explained in Appendix A to this
dissertation. I focus on each of these areas through a blended discussion of the principal patterns
and differences across each of the groups in the sample.

Principal finding on contracting behavior

The business of core technology development for all four groups in the sample is an
overwhelmingly guarded in-house function of the firm; however, local interdependence that
takes on a formally contracted nature still exists. The dominant form this takes is commercial
partnering within the broader ICT sector, which involves establishing teaming relationships with
software or non-software IT services firms to develop packaged technology solutions to sell to a
third party client. Approximately 80% of the firms in the sample have some form of commercial
alliance or partnership with at least one other firm, and in many cases multiple firms, to
commercialize their technology as part of a broader and often customized marketing strategy.

25

Even though sales and marketing is often excluded from many official surveys of R&D activity, I have included
it since it is an important area of non-technological innovation carrying with it important demand-side information
as I have previously covered. The different work categories are listed in Appendix A to this dissertation and are
consistent in broad terms with the concepts about research, development and other innovative work set forth in the
OECD’s Frascati Manual (1993: 37-40 and Annex 4 on the software industry, and more recent), which sets forth
internationally-accepted standards and guidelines for collecting survey data on research and development activity.
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Acquiring key business services and hiring new employees also constitute forms of formally
contracted activity which are localized. A handful of firms, primarily in Group 2, have a
hardware component to their business as previously mentioned, and consequently have suppliers
into overall core technology development. These supplier relationships all tend to be outside
Ireland, and are linked closely to the principal markets for these firms, which are also abroad.
However, these firms are all actively looking to establish these supplier relationships locally but
have not yet found suitable alternatives generally because of the specialized nature of the inputs
being acquired. Nevertheless, the connections between the software firms in the sample and a
wide variety of ICT firms across the capital region, which tend strongly toward commercial
teaming relationships to then either compete for other business or offer packaged solutions to a
third party client, are becoming ever more significant. This holds promise for expanding
linkages across Dublin’s ICT sector over the long-run.

Production-related aspects

I begin with a basic enumeration of some of the central aspects of innovative production.
Respondents were asked to provide an affirmative indication, where applicable, of whether their
firm had undertaken any work in the specified category within the previous five years.26 I had
mentioned previously a bifurcated pattern among firms in the sample about how they screen

26

The categories allow a fair amount of subjective interpretation on the part of each respondent but the effect of
this should not be too substantial given the fact that 90% of the firms in my sample have been surveyed repeatedly
since their founding on the nature and extent of their research and development work by Forfás, a government
agency charged with collecting data and advising the government on matters of science and technology policy. My
firms are quite familiar in broad as well as specific terms with the kinds of questions involved here. Since in the
overwhelming number of interview cases I was able to benefit from access to people who were either a chief
technology or operations officer, or a founder or co-founder of the firm (in many cases these were the same person),
good historical information on technology choices, the nature of work, and resources committed to firm search was
available.
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among potential R&D projects on a basis that tends toward qualitatively different ends of a payoff function. This is perhaps nowhere more evident in the sample than with the array of research
and development work tasks undertaken across the sample.

The groups that are R&D leaders (Groups 1 and 2) are more open to different connections within
the region. The more sophisticated the applied research processes involved in technology
development are within these firms, the more some of them face problems with
commercialization as their R&D is ahead of the market in some ways. Therefore, even though
the work processes in R&D remain a largely autonomous activity, opening up to the region is the
product of an effort to drive applied science research into viable commercial application.
Industry-university connections become broader to include connections with technology transfer
offices and even specialized entrepreneurship programs to assist science innovators in the
commercialization of advanced research. Connections are also made with locally-based
multinational companies and the Dublin-based venture capital industry. Many of these crossdisciplinary consultations have enabled science-based innovators to sharpen their commercial
strategies and refine their core technology. For instance, D6 has been successful in
operationalizing an algorithm that measures network traffic through a router which is sixty
thousand times faster than the present standard. Originally not knowing how it would bring this
technology to market, it has become a firm with a strong commercial and technological identity
about the economics of bandwidth allocation decisions. It is increasingly marketing itself well to
internet service providers and other clients having “connection mission control” concerns such as
hedge funds doing price arbitrage in the financial markets. Therefore, even though these firms
are all highly active in the different components of research and development work and are so in
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an independent manner, they rely extensively on other connections to local assets and structures
to advance their commercial goals. These connections indicate that despite autonomous
processes related to R&D, location within the region still provides access to key advisory
services for commercial development, as well as important ties to research and the exchange of
ideas.

The two other groups in the sample, Groups 3 and 4, are not as active in the research aspect of
innovative production, yet are equally guarded as the other two groups about how they pursue
R&D overall, focusing more on development. Given the similarities between firms in Group 3
from an asset specificity standpoint and in terms of the constraints faced to doing better R&D as
previously noted, these firms would likely benefit most from acquiring certain core technology
inputs and services, and yet they pursue a fuller set of research and development activities than if
pure efficiency concerns predominated. 27 This is tending to lead to duplicative R&D effort and
saturation of certain software sub-sectors. Group 4 is different in that most of its innovative
production is centered on development and sales and marketing work, but these firms operate
with strong ties to a well-developed and substantially localized feedback process. This has, as
mentioned previously, made research and development work less chaotic and anticipated results
easier to predict. Internal teaming relationships and other work planning related to innovative
27

This is another reason why evolutionary arguments about knowledge, tacit knowledge, and the costs of acquiring
economic and technological forms of both mean that firms should not always be seen as consistent optimizers. Both
Cyert and March (1963: chapter 2) and Nelson and Winter’s (1982: chapters 3-5) make this argument very
forcefully about attributing too much to what firms are presumed by orthodox economics to do, as opposed to what
and how they actually do it. The point has certainly been updated and discussed in the context of late industrializing
countries where firms will sometimes operate at a loss for extended periods in order to re-do much of the R&D work
to really understand the more subtle and impacted forms of knowledge embodied in particular technologies (see in
particular Amsden, 1989, 2001; Hikino and Amsden, 1994; Rodrik, 1995; and the chapters by Hobday, Katz, Lall,
and Pack in Kim and Nelson, 2000). As it pertains to the firms under study here, it means there is sometimes
another logic at play than simply accessing the most cost efficient solution to technology development. Although it
may be difficult to see some of these decisions as transaction cost minimizing when examining particular branches
of the industry, it does not reduce the relevance of a transaction cost approach to studying the connections between
the region and the innovation-seeking behaviors of firms.
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undertakings become more streamlined when a lead developer can take a call from the IT
department of a longstanding client and organize a face-to-face meeting to discuss issues of
design, inter-operability, and functionality. These localized connections are a function of
emerging commercial depth across the sector for which density itself is the asset that facilitates
the kinds of proximity-based information channels that support innovation. The firms in Group
4 can be less active in some of the categories of development work because their more mature
technological offering have permitted them to contract out the more routine and predictable
aspects of this work.

Contracting aspects

Despite the independence of firms in the sample in conducting R&D, no firm is truly
independent in all aspects of its business operations. This part of the analysis deals with formal
contracting relationships with suppliers and partners and the specific regional character of these
activities. Although most firms in the sample do not have actual suppliers inputting into
technology development, almost all firms do maintain several contractually-based partners.
Given the nature of software output, its embedded characteristics and inter-operability with other
technological systems, commercial partnering is a crucial aspect of firms’ strategies to sell their
core technology and is the principal way firms in the sample connect with other firms. It is most
common that such partnering activity is geographically correlated with firms’ principal markets,
although for those firms which are more globally-focused, much of the networking activity
covered in the previous section often leads to the establishment of formal partnering outside
Ireland even though this begins with relationships within the region. This is mostly the case of
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Group 2 firms, and Group 1 to a lesser extent, working with large generally foreign firms within
Dublin to further advance formal partnering in other markets. The same thing is also
accomplished through attending trade shows and a variety of industry and academic conferences,
which is another frequent networking behavior of firms in these two groups. Creating such
venues and opportunities are also something government agencies like Science Foundation
Ireland and Enterprise Ireland are very active in promoting.

The extent of partnering activity is driven primarily by how well-developed the commercial
structure of firms are, such that larger more established firms in Groups 1 and 4 operate with the
most commercial partners. Table 3.5 summarizes the extent of supplier and partnering
relationships, frequency scores, and location (principal markets, and location of suppliers and
partners). Group 1 is interesting in that more of their partners are locally-based firms even
though their markets tend to be outside Ireland. These firms are seeking out other branches of
the ICT industry such as IT consulting, systems integration, telecommunications, and digital
media companies to bring their technology to clients predominately abroad. This kind of
broadening of commercial opportunities within the metropolitan region is an important
development over the long-run. Inter-firm collaboration in technology development will likely
become more frequent within Dublin as firms continue to mature and as the extent of
commercial opportunities expand alongside. It is in fact the maturity issue that is significant
here. The firms in Group 4 also are some of the most open to the region as far as commercial
partnering is concerned, seeking out Dublin-based partners at close to twice the rate of firms
outside the region and outside Ireland. Owing to their maturity in terms of years in operation and
the technologies these firms have developed, Group 4 firms are also some of the only ones in the
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sample to contract-out aspects of development work. R&D for several of these Group 4 firms
has gravitated from the chaotic and fundamentally uncertain to the relatively more planned and
predictable in terms of effort on the input side and expected attainment on the output side, and
several firms are seeking savings through sub-contracting the more labor-intensive and routine
aspects of code writing to lower cost IT centers outside Ireland. Contracting-out however, can
also be motivated by a need for local knowledge of other markets not easily obtainable within
Dublin.
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Group 1
D1
D2
D3
D4
Group 2
D5
D6
D7
D8
D9
Group 3
D10
D11
D12
D13
D14
D15
Group 4
D16
D17
D18
D19
D20

Suppliers of
core
technology
(counts)

Frequency
measure
(Likert
scale)

Supplier
location
(a)

N/A
N/A
N/A
1

N/A
N/A
N/A
4

N/A
N/A
N/A
4

1
N/A
1
3
N/A

3
N/A
3
2
N/A

N/A
N/A
N/A
1
N/A
N/A
N/A
N/A
N/A
1
N/A

Partners
(b)

Frequency
measure
(Likert
scale)

Partners
location (a)

Principal
markets
(a)

2
2
2
4

2
2
3
3

3&4
1&3
1&3
1&4

3&4
3&5
1&3
3&4

3
N/A
2
3&4
N/A

2
2
2
2
2

4
3
3
3
2

3
3 &4
2&6
4&5
1

N/A
3&4
2&3
4&5
1&3

N/A
N/A
N/A
3
N/A
N/A

N/A
N/A
N/A
No. resp.
N/A
N/A

2
2
2
2
2
2

2
2
2
3
3
2

1&2
1&2
1 & 2.
No. resp.
1&2
1&2

1&2
1&2
1&2
1&2
1&2
1&2

N/A
N/A
N/A
2
N/A

N/A
N/A
N/A
1
N/A

4
3
3
3
4

4
3
3
3
4

1&4
1&2
1&2
1&2
No. resp.

1&4
1&2
1&4
1&2
1&2

Note: (a): Regional locations for supplier and partner locations, as well as principal markets for firms are coded as
follows: 1 = Ireland; 2 = United Kingdom; 3 = the rest of Europe; 4 = North America; 5 = Asia; and 6 = the rest
of the world
(b): the answers provided for partners are coded in ranges as follows: 1 = zero; 2 = one to five; 3 = six to ten; 4 =
eleven to fifteen; and 5 = greater than fifteen.

Table 3.5: Extent and Geographical Scope of Suppliers, Partners, and Principal Markets by Firm
and by Group

The patterns in Group 3 behavior covered in this chapter tend strongly toward a fledgling group
of niche start-ups with many similarities among themselves, the potential for productivity gains
through greater exchanges between them, and their resistance to actually doing so. Contracting
for partners by these firms again reveals such strong resemblance between the partner firms
themselves, and in many cases they are the same firm, that issues of expanded information
sharing and a more rationalized approach to entrepreneurial organization must be a key concern
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for an evolving industrial structure across the region that will minimize duplicative R&D effort
over time. The benefits of spatial concentration within the industry are producing higher levels
of business expenditure on R&D (BERD), especially within the Irish-owned sector, that had
scarcely existed before. However, the risks in terms of over-populated niche sub-sectors by
relatively weaker R&D performers appears to be a trend within the sector, albeit on a small scale
at the moment. Nevertheless, this has the potential to reduce the scope of commercial
possibilities for certain firms, and stems directly from the rather independent firm-level culture
of innovation that pervades the indigenous software sector in Dublin. Both the Irish Software
Association and the venture capital industry in Dublin have important views on the need for
some measure of consolidation in the way firm formation happens and how intellectual property
is managed that can lead to greater efficiency-inducing forms of interdependence, something not
yet capitalized upon by firms in this group. Though perhaps a necessary phase in the
development of the industry, these firms are the most focused on local market opportunities and
have the most to gain from enhanced information sharing about the nature of specialization and
complementary capabilities available within the region. For the time being, they remain cut-off
from each other and appear to prefer it that way. There has been little industry consolidation
through acquisitions of Irish firms by other Irish firms, as the entrepreneurial focus has been
quite fixated on the possibilities of commercial success through innovation despite the recent
economic crisis. This is an important difference with regard to most un-traded interdependency
formulations which focus on contracting as the governance of essentially spatial efficiency
considerations between a buyer and a supplier for a given input. I demonstrate, as articulated in
thesis 2 of the introduction, that it is also a very differentiated prospect with firm-specific
motivations that reveal different relationships to density and the region; relationships that can
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represent a drain on regional resources as much as they can create transactional opportunities and
density.

The only group with contracted suppliers comprises three of the five firms in Group 2 (D5 in the
form of a micro-electronic chip, D7 in a hand-held credit card processing device, and D8 in a
rack of software-guided electronic components for the laser machining of silicon). The number
of these suppliers is quite small in each case, ranging between two and six firms and they are all
located outside Ireland. Just as with their commercial partnering, supplier relationships are
tightly integrated with these firms’ principal markets, which are primarily in continental Europe,
North America, and then Asia. This integration of the geography of supplier relationships with
these firms’ principal markets is a function of ever tightening time horizons for their R&D,
which is often meant to coincide with the technology development cycles of other large
technology firms. This is an extremely important contracting issue for these firms, be it with
suppliers or with partners where compressed time schedules for R&D has led to some contractual
instability and the need to find new suppliers and partners. This need to be able to adapt quickly
to emerging industry developments, something also mentioned by firms in Group 4, is reflected
in higher frequency scores (frequency in the need to adjust contractual relationships) reported in
Table 3.5. These Group 2 firms that have suppliers into core technology development all
expressed the desire to develop local contracting relationships if the suppliers could be found
within Dublin and the switchover cost were not too high. As far as partnering is concerned,
these firms develop partnering approaches in ways that reflect a multi-stage approach that often
begins within the region through informal connections, but actual contractually-based partnering
is a more limited and strategic set of relationships, often executed formally outside Ireland.
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To summarize this section on contracting behavior, the contractual relations related to sales and
marketing are in many ways at the core of how firms open themselves up to the region.
Experience in the sector appears to be a key differentiator in terms of the quality and the extent
of formal contracting with a broad array of commercial partners, most of which are ICT firms
but not software firms. Accordingly, both Group 1 and Group 4 are most active with an array of
local Irish and foreign firms to deploy technology within the Irish market, but also in the case of
Group 1, overseas. Consequently, their attitudes toward the region go substantially beyond
utilitarian considerations. They perceive the general attractiveness of the region as a place to live
and work, and since they have their origins in the early days of the country’s growth boom,
respondents from both groups point to strong governmental guidance and support which brought
about considerable development in the skills base of the region, and particularly with the ICT
sector. This has also created important reputation effects for the region and the industry which
are seen as a key benefit when they operate outside Ireland. The less experienced firms in
Groups 2 and 3, though quite different from each other in the qualitative nature of innovation, are
contracting for partners and suppliers in ways that strategically serve their markets, one more
globally (Group 2) and the other more focused on the metropolitan region (Group 3). Their
attitudes toward the region therefore are strongly oriented toward their needs in terms of skills,
accessing services, and other strategic relationships. However, the R&D leaders in Group 2
largely exhibit indifference about being located in Dublin as opposed to operating elsewhere. In
fact, several respondents pointed toward disadvantages within the capital region such as
congestion, high property prices, and too much bank lending and venture capital going into
speculative real estate rather than helping grow innovative new companies.
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3.6 Conclusion

This chapter has examined closely the micro-analytic aspects of innovative behavior within
Dublin’s indigenous software industry. The central subject is how the region figures as a key
factor in advancing and sustaining industry knowledge and learning-centered forms of innovative
enterprise. At the core of these issues are questions about the nature and extent of
interdependence in the relationship between innovative production and territory. Focusing on
the applied theory of transaction costs and evolutionary economic notions of search I have
covered three areas which are central to knowledge, learning, and capability development:
decision-making around innovative search in R&D; networking activity; and an assessment of
contracting behavior and firm boundaries.

The Dublin region is home to a rapidly expanding indigenous software sector that, even in the
face of the current sharp economic contraction, is well poised to resume strong growth based on
many substantial achievements made by Irish entrepreneurs in the last fifteen to twenty years.
R&D is for many of the firms in the sample a core function of the firm and is often carried out by
advanced researchers in a highly professional manner. The most active firms find the R&D
process to be highly unpredictable as they strive to push out their understanding of core
technological processes in new directions that sometimes pose challenges for their
commercialization strategies. Less active firms are so because they are either young and
inexperienced and run by commercial entrepreneurs rather technologists, or are larger and more
established companies benefitting from a strong natural feedback process with a stable customer
base. In the latter case the feedback process informs much R&D activity, which has become
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more planned and oriented toward making new extensions and applications to existing
technology. Irrespective of these across-group differences, almost all the firms in the sample are
highly independent of one another in the way they approach technology development.
Therefore, despite many trends in global ICT and software development that are tending toward
more open and collaborative forms of exchange in software development (Hagedoorn, 2002;
Arora and Gambardella, 2005; and Patrakosol and Olson, 2007), Dublin remains a culture of untraded autonomy rather than interdependence as regards the R&D behavior of individual firms.
Nonetheless, the metropolitan region is a place of strong knowledge networking. Traded and untraded interdependencies exist on many levels. This chapter has tried to pinpoint them and
discuss how they relate to firms’ strategies, as well as to theories about innovative regions. In
addition to the written summary provided here, the different traded and un-traded
interdependencies discussed during this chapter are presented at the end of this section in a
summary table as Table 3.7.

First, local factor markets, especially the labor market, is the critical common resource from
which all firms in the sample acquire the talent they need to pursue R&D and other critical
business development work. Skill development across Dublin’s software sector has been farreaching and sustained. The history and details of these developments are reserved for a
dedicated chapter on the policy environment, but from 1990-91 to 2003-04 the number of
computer science graduates effectively doubled, reaching close to 7,000 per year. When one
considers Ireland’s population size, this is quite significant and on par or better with similar
estimates for a country like China, which is producing between 25-30,000 software engineers
each year (IDA, 2004; OECD, 2004). This kind of upgrading of the local skill base has brought
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about a dramatic expansion in indigenous firm formation, but is also leading to new foreign
direct investment that is geared toward R&D. The metropolitan region’s labor market satisfies
an increasingly sophisticated form of labor demand as all the firms in the sample source R&D
personnel at a very high level from within the region. Though local universities constitute the
overwhelming share of recruits for R&D team composition, the more R&D invested firms do
however use a broader array of sources including local firms, foreign firms to a lesser extent, and
even firms and universities abroad. Therefore, the level of dependence on the local labor market
for the groups in the sample, and particularly on local universities, varies inversely in
relationship to asset specificity which is broadly consistent with arguments about absorptive
capacity and networked forms of innovation and learning (Cohen and Levinthal, 1989; Powell et
al., 1996).

Second, agglomeration within the industry and the region produces a host of other possibilities
for networking and advantage. University-industry linkages remain very important for
recruitment as mentioned above, but also for monitoring applied research programs within
university departments and forging important connections that are germane to firms’ technology
development strategies. The most mature firms in the sample, in Group 4, also provide two-way
internship programs that allow students to get an exposure to industrial R&D while in school
thereby contributing substantially to the development of the software skill base within Dublin.
Commercial partnering is another important aspect of interdependent networking activity related
to spatial concentration of the industry. This takes on both informal exchanges such as when
R&D managers will exercise professional or inter-personal connections to tap into R&D
departments within the foreign-owned sector for purposes of testing, developing prototypes, or
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trying to establish working relationships with the same firm but in other locations; as well as
contractually-based teaming arrangements to offer solutions to a client.

Third, the region also offers important access to key producer services which facilitate business
operations and help small software firms grow. The role of the central city in creating and
sustaining advantages for particular types of services work has been widely studied, yielding
some differing conclusions about the nature behind location decisions and the question of
linkages linked to advantage.28 A broad cross-section of service industries is nevertheless an
important source of interdependence for most of the groups in the sample. These range from
consulting and legal services (mostly related to patenting), advertising and branding, to strategy
and venture capital. Regarding capital access, it is mostly through the venture capital industry in
Dublin, rather than the formal banking sector, that firms access needed financing.
Approximately 35% of firms in the sample have made use of some venture capital funding, or
are dealing actively with different venture firms to obtain it. However, both the venture capital
industry and the software industry are still quite young overall, and heavy demand for financing
has placed added pressure on many of the least established firms across the sample to nurture and
protect proprietary innovations. This has played an important role in reducing inter-firm
collaboration and networked forms of innovation, not to mention the problem of increasingly
significant levels of duplicative R&D. For its part, the venture capital industry has over the last
ten or so years been slow to respond to the needs of the software sector, choosing instead to
allocate a disproportionate share of resources toward speculative urban property development in
28

See in particular Marla Nelson’s (2005) study of accounting firms and the more limited role given to
metropolitan agglomeration in explaining concentrations of particular types of advanced producer services work.
Her study makes for an interesting contrast with the types of arguments made about central cities and services work
by Porter (1995) and Sassen (2001), which although more broad in scope, give a more strategic role to agglomerated
centers of certain types of advanced producer services.
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the years leading up to the massive economic downturn in 2008. How the fall-out from this will
impact sector-wide innovation is unclear, but it is something that could continue for some years
to come.

Fourth, technological upgrading is widespread across the sector and the region, which
increasingly sees itself as center for knowledge-based industries with comparative advantage in
research and development for not only the ICT sector but others such as bio-technology and
certain types of advanced electronics. This produces an inter-related issue of location, density,
demand for skills, new requirements for the organization of work, and additional costs associated
with labor mobility. Sustained skill development and growth in the sector has led to high levels
of demand for software engineers, but it is also increasing volatility in the local labor market.
Most firms interviewed are only beginning to acknowledge the risks related to labor mobility and
how they may impact proprietary technology development strategies, not perceiving as yet much
potential for losses linked to technological spillovers. If the labor market continues to tighten as
the industry expands, the current generally shared view of the depth of the local labor market as
offering an important cost buffer against costly disruptions from key R&D personnel leaving to
go to other firms will likely begin to give way to more of a concern for this potential loss-making
aspect of un-traded interdependence.

Lastly, the role of public policy has been significant in promoting exactly the type of economic
and technological learning that is at the heart of this study, as well as a more general set of policy
efforts aimed at managing the capital region’s growth and urban development. Although I have
maintained a focus throughout this chapter on the behaviors linked to the production and

114

circulation of industry-specific knowledge, I have also tried to directly uncover through my
interviews how firms perceive advantages linked to their location and what some of those
advantages are. A more thorough discussion of the role of public policy in regional innovation is
reserved for Chapter 5. Perhaps the most direct form of interdependency with the policy
environment is government-supported office space. Experience, namely, years in operation, is
the key variable in how this factor benefits firms, with university origins being a secondary
influence. This typically means university-run, government-backed business development
facilities, or simply government-sponsored incubation centers in downtown areas that are
targeted for broader redevelopment initiatives. The more established firms in the sample also
recognize the importance of the government’s sustained efforts at developing the industry within
the region and the country as a whole. This is something which has brought much international
attention, employment opportunities, and strong reputation effects for Irish-owned firms
operating with locally-based global ICT firms, as well as in expanding market opportunities
outside the small Irish market.

Table 3.6: Interdependencies Summary
Group 1

Group 2

Group 3

Group 4

Core technology suppliers:
Within the region

None

None

None

None

Outside the region

Very minimal, only D4 has another
software firms as a supplier. Two
firms (D3, D4) use some subcontractors.

Three out of the five firms (D5, D7,
D8) have suppliers into the hardware
side of their business.

None

One firm (D19) has another
software firm as a supplier. Four
firms (D16, D18, D19, and D20)
either undertake active subcontracting or are seeking a
suitable partner.

Within the region

Substantial partnering across both
software and non-software portions
of the ICT sector despite main
markets being abroad..

Local partnering is minimal, but local
informal exchanges discussed under
un-traded interdependencies lead to
partnering outside the region.

In addition to intensive partnering
with local firms, there is a strong
overlap between partner firms
suggesting strong complementarities
between Group 3 firms.

Partnering within the region is
strong and based on fairly
longstanding relationships. What
instability has existed has tended to
benefit Irish firms as opposed to
locally-based foreign ones.

Outside the region

Partnering activities are strongly
linked to principal markets which
are abroad.

Partnering activities are strongly
linked to principal markets which are
abroad.

Partners are local but also operate in
the UK, the second most important
market for Group 3 firms.

This is stronger within the region
than outside, but these firms do
maintain partners linked to markets
abroad.

Local sources of labor inputs

The group ranks third in terms of
percentage of R&D staff recruited
within Ireland (90%), 80& of which
comes from local universities.

At 88% of R&D recruits from local
sources, 75% from local universities,
the group has the most diverse labor
market sourcing.

The most dependent on local sources
(97%) for R&D staff, and more
reliant on area universities (93%)
than any other group.

Operating a variety of formal
recruitment and internship
programs, these firms source R&D
staff at the second highest
frequency of 92%. However, only
81% from local universities.

External sources of labor

Three out of four firms (D1, D3,
D4) recruit from firms outside the
region, and two (D3 and D4) from
universities abroad.

Only one of the five firms (D5) does
no recruiting of R&D staff abroad.
Three of the remaining four are active
with both firms and universities.

Almost none. Only one firm (D15)
has some sourcing of labor from
non-local firms.

Active in sourcing R&D staff from
firms abroad, but not from
universities abroad.

Traded interdependencies

Partnering relationships:

Factor markets:
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Local venture capital

Half the firms in the group (D2 and
D4) have made use of venture
funding, while D3 has repeatedly
turned it down.

Two firms are struggling to obtain
funding (D5 and D9), while only D6
has been moderately successful in
gaining venture interest, but is
increasingly well poised to secure
funding.

Only two firms (D14 and D15) have
been successful in attracting venture
interest, although all four remaining
firms are keen on attempting to
secure venture capital financing.

None of these firms have reported
much in the way of either current
or historic involvement with
venture capital.

Government-sponsored
business promotion

Two out of four firms (D1 and D4)
have benefitted from small grant
schemes programs, including
business development services.

Grant programs and tax exemptions
have benefitted the smallest of these
firms (D5, D6, and D9).

All firms in this group have been
active in accessing government
services, either for seed money, tax
breaks, or advisory services.

Three out of the five firms in this
group (D16,D17, D19) mentioned
having received start-up grant
funds from agencies of the
government.

Specialized producer services
(patent/legal;
advertising/branding,;
strategy/consulting)

Facing greater rivalry these firms
are quite active in seeking out
consulting and advertising services
in particular.

Although some firms (D7, D8) have
in-house counsel, the remainder make
active use of local legal services,
primarily for patenting.

Hard budget constraints preclude
most of these firms from accessing
these services. However, certain
founders (D10, D12, D14, D15)
have prior experience in some of
these industries such as IT services
and consulting.

Some of these firms do take-in
outside services, particularly in the
area of branding and advertising.

Access to services:
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Group 1

Group 2

Group 3

Group 4

Access to local skill base

R&D is an important factor in
distinguishing these firms from
their competition. Specialized
skill sets are in high demand by all
of these firms.

Recruiting heavily from within the
Greater Dublin Area, albeit less
intensively than other groups, these
firms tend to have sophisticated skill
requirements which are only partially
met from within the region.

Highly valued by because of the
commercial start-up nature of firm
origins. Firms tend not to be
formed by technologists but rather
by commercial entrepreneurs,
revealing strong reliance on
university-trained engineers.

Having built themselves up through
access to local talent, most firms take
an active role in developing the local
skill base through established
recruiting and internship programs
with various universities and
institutes.

Reduced costs for retraining

Facing significant local
competition, combined with highly
asset specific core technology,
these firms value a highly skilled
labor pool as a cost buffer against
losing key personnel.

Not a major concern for these firms
which have a rather price inelastic
demand for key personnel in the
technology development and
commercialization process.

Employing mostly recent master’s
graduates, these firms face losing
their personnel to the foreignowned sector and value the skill
sets from the local labor pool
which keep certain re-training
costs in check.

Mature technologies allow these firms
to more predictably manage retraining costs linked to personnel
departures and volatility in the local
labor pool.

Monitoring of university
research

Two of the four firms in the group
(D2, D4) are highly active in
ongoing strategic monitoring of
local university research.

An important aspect of within region
networking. All firms in this group
are very involved in tracking the
research of local university
departments and specific faculty
members.

These firms pay attention to
particular events and pursue
connections through new hires
(recent alumnae), but do not
monitor research progress per se.

Their recruitment and internship
programs give them an important and
special access link to particular
departments and researchers, even
though their monitoring needs are not
as pressing.

Locally-based foreign
firms

Three firms (D1, D2, D4) have
developed important consultative
relationships with foreign
technology companies, even
though they are sometimes
rivalrous in nature.

A key interdependency for these
firms. R&D units of certain foreign
companies provide several firms with
substantial commercialization and
technology development
opportunities, often leading to more
substantial ones abroad.

Few connections with foreign
technology firms within the
region, with the exception of the
two firms in the group (D11 and
D12) which were spun out of
Microsoft Ireland.

Foreign firms operating in Ireland are
an important component to partnering
dynamics, but many of these begin
through local interactions at a variety
of venues and events.

Informal information
exchange possibilities

Apart from the preceding
relationships with foreign
companies, Group 1 firms keep
inter-firm exchanges to a
minimum, privileging more arms
length venues like trade shows and
occasional conferences.

Linked to the presence of foreign
firms, Group 2 firms are very active
in informally exchanging technology
development information with very
specific downstream market actors,
or scientific researchers, but few
others.

Informal exchanges of information
are an important aspect of firm
search, especially in building out
local partnering relations and
R&D teams. In some cases, startup origins are a product of these
informal exchanges.

Inter-firm exchanges are linked to
partnering and commercialization.
More formal exchanges take place
within industry and trade
associations. The most substantial
exchanges are with clients, and
addressed below.

Un-traded interdependencies

Labor market pooling:

Knowledge networking:
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Proximity/concentration:
Commercialization
potential

The metropolitan region presents
these firms with strong
opportunities, as three out of four
firms are seeking out partners
locally, often outside the software
sub-sector, to commercialize
technology in global markets.

The region and its concentration of
software and ICT firms is not a focus
of commercial development
objectives for most Group 2 firms,
although some strategic relationships
have been initiated locally.

Benefitting from strong links to
parent companies within the
region, these firms have had ties to
clear albeit niche commercial
opportunities.

These firms were founded on local
commercial opportunities. Public
sector client focus has helped create a
strong Irish identity to these firms,
and along with a strong local user
base, these firms are embedded
within the region.

Access to clients and local
feedback processes

These firms do not benefit from
many locally based feedback
relationships with clients, with the
exception of D3.

These firms do not benefit from
many locally based feedback
relationships with clients, but try to
substitute for them with some of the
aforementioned knowledge
networking actions.

An important aspect of the strong
local market focus for these firms,
but it is something that is not
exploited to its fullest potential.

Access to clients is a key input into
technology development work, and
one derived through many face-toface interactions to discuss problems
and new opportunities. These types
of relationships appear to be
cultivated over time.

Publicly-supported office
space

One of the firms in the group (D2)
operates out university-run
facilities, financed through
government support. A second
firm (D4) benefitted from this kind
of support in its early years of
operation.

A significant factor in location
advantage for four out of five (D5,
D6, D8, D9) firms operating out of
university-run, governmentsupported campus incubation or
business development facilities.

Only two of the six in the group
(D11 and D12) work out of statesponsored enterprise development
centers. These however, are not
linked to universities, as these
firms have no such start-up ties.

Only one of these firms (D17)
operates out of a newly renovated
downtown technology development
center.

Reputation effects

Highly valued by firms working
with partners in global markets.

These firms tend to see themselves as
creating their own reputations
through strong R&D, and do not
attribute much in the way of credit to
public sector actors.

This tends not to be recognized by
entrepreneur-founders in this
group.

These firms have a sense of history
and appreciation for sustained
government support to develop the
ICT industry that have created
reputation effects helping them in
markets abroad.

Desirable social
environment

Valued mostly for being able to
attract and maintain talent.

Valued for its attractiveness as a
place to live and work.

Useful for accessing young and
well-educated engineers.

Attractive work/life balance, and help
grow the economy.

Policy-induced external
economies/public goods:
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Chapter 4 – Regional Development and Beijing’s ICT Sector: interdependence and
innovation

4.1 Introduction

The Beijing metropolitan region is one of the largest urban agglomerations in the world with
approximately 15.6 million people, and since 1990 it has been growing at an average annual rate
of close to 4% (United Nations, 2012). Urban growth in the capital is not as rapid as some of the
coastal cities in southern China such as Guangzhou or Shenzen, but it still ranks among the
fastest growing cities in the world. The capital is divided into multiple districts with Chaoyang,
Chongwen, Dongchen, Xicheng, and Xuanwu comprising much of the central parts of city within
the second and third ring roads, while Fengtai to the south and Haidan to the northwest are some
of the newer growth areas of the city generally encompassed within the 4th and 5th ring roads.
The capital’s ring roads and its increasingly planned physical development are shown in Figure
4.1. Haidan District in particular is home to much of Beijing’s high technology economic
growth over the last twenty years. It is has the largest concentration of universities and research
institutes of any urban center within China, which includes many elite institutions such as Peking
and Tsinghua Universities, the Chinese Academy of Science (CAS), Beijing Polytechnic
University, among many others. CAS alone has 41 different research institutes and there are
approximately 40 universities in the vicinity. A part of Haidan District called Zhongguancun
(pronounced “jong-gwan chun”) is an area that had been designated as an educational and
scientific district since the 1950s because of this unique concentration of academic and research
institutions, and since the late 1980s has been at the center, spatially and culturally, of the
Chinese state’s attempt to build in openly stated terms, “China’s Silicon Valley.” Today, the
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metropolitan region in Beijing, and Zhongguancun in particular, has thousands of young and
well-established indigenous technology firms across a range of high technology sectors such as
advanced optics, biomedical and biotechnology, new materials industries, and information and
communications technologies (Administrative Committee of Zhongguancun Science Park, 2010;
Yusuf and Nabeshima, 2006).

Figure 4.1: Aerial photograph of Beijing and its ring roads

Arising out of one of the most remarkable economic reform processes anywhere in the world, the
growth of high technology industry in a place like Beijing, capital of the world's largest (former)
communist and developing nation, is a story of considerable theoretical as well as practical
significance for the study of regional economic growth and the structures and processes that
support it. There is little doubt that the Chinese economy is expanding rapidly along high
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technology lines with the proportion of high-tech goods in Chinese exports increasing almost
three fold and high technology employment increasing steadily since the early 1990s (OECD,
2011).29 The capital region leads all other metropolitan regions within the country in most
indicators of indigenous innovative performance including R&D spend (in the public, higher
education, and private sectors); research and development units; scientific publications per one
thousand persons; and in patents granted (Beijing Statistical Yearbook, 2009; Fan and Scott,
2003). The metropolitan region is headquarters to many of China’s major technology firms,
especially in the ICT industry where the capital region’s software firms generate over one-third
of overall software revenue and roughly 35% of software exports (Zhou, 2005). Beijing is a
large market for computing technologies as the capital has the highest rate of IT penetration of
any metropolitan region in China as seen through the number of households and businesses
operating computers, as well as the fact that Beijing hosts a quarter of China’s registered internet
domains, which is almost twice the level of the second highest of Guangzhou (Zhou, 2005;
Yusuf and Nabeshima, 2006). Despite continuing reliance on access to foreign sources of
technology and the proportion of foreign corporations in value-added and exports of high-tech
goods, a shared trait with Dublin’s technology-driven economy, Beijing has been called one of
Asia’s new “innovative regions” exhibiting considerable indigenous technical advance in
industry and strong market development that has transformed the region into a far more dynamic
and open place than it was in the beginning stages of the reform era of the early 1980s.

This chapter will examine the particularities of the capital’s rise in high technology activity and
again focus on the key sources of interdependence in the ways firms strategize within their local

29

Sorting out the role of the foreign corporation and foreign direct investment in this export-led growth is difficult
given persistent concerns over the quality and harmonization of Chinese government data.
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context. I emphasize the relationship between the innovative process, especially in R&D, and
firm-level decision-making about technical advance and managing uncertainty, and the role in
which the metropolitan region acts as an asset to firms in this regard. As in the previous chapter
on Dublin, a small sample of twenty of Beijing’s indigenous ICT firms occupies the foreground
of my analysis in the way goal-seeking behavior around technical advance and learning is
structured as an urban-regional process of firm agency. In the background is with the way the
institutional landscape and local political economy factors are important influences on enterprise
growth and work to structure opportunity for firms. The following chapters 5 and 6 will more
specifically examine the institutional and policy factors which have been most responsible for
innovation-centered development in each region. The chapter is divided into four basic sections.
The first provides an overview of the types of firms in the sample focusing on the nature of
production, capabilities residing within firms, and a general summary of the kind of R&D being
undertaken. The second looks at the R&D process more closely through a lens of search and
analyzes differences across a similar grouping structure as in the preceding chapter, and relates
the differences to agglomeration and un-traded interdependence. The third addresses contracting
activity within the sample and how the region acts as a locus of formal and informal contracts for
firms and the different ways firms search for assets and complementary capabilities within the
region. These may be ties to other firms or other key institutions such as universities or links to
other entities of the state such as technical ministries or even state-owned enterprises. The fourth
presents a conclusion of the main findings of the chapter and where interesting similarities or
differences exist with the case of Dublin.
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Two differences exist in this chapter with the analysis undertaken in Dublin. The first is that the
sample is split between software and hardware firms almost down the middle with 9 of the
former and 11 of the latter. Constraints of field work in time and access did not allow me to
construct a sample composed purely of one or the other. This has advantages in providing
broader exposure to the kinds of firms operating in the capital’s ICT sector, but it also increases
the kind of heterogeneity within the sample which can make for more complicated and subtle
findings. The nature of my investigations, however, emphasize the underlying variables
impacting search processes around such factors as the organization of work, the propensity to
collaborate and transact for inputs, and the intensity of R&D effort. Thus differences will surely
exist between hardware and software firms on perceptions of cost and risk-reward considerations
about the accessibility of specific forms of industrial knowledge, but they are not likely to be of a
fundamental nature, rather differences of degree. This means that the classification system will
retain the four group structure as in the previous chapter but with asset specificity as the main
organizing feature.30 Thus there will be a high-low category of asset specificity (the
organizational and technological uniquenesss) for each of the two sub-sectors, software and
hardware, yielding four groups. The second is the absence of a section on networking behavior
as this would have placed an unrealistic burden on the interview process in terms of time and the
feasibility of acquiring reliable and interesting data on these issues. Important social and
professional networks are highly developed and an integral aspect of Chinese business but
relating these behaviors to notions of the local knowledge pool, spillovers, and the actions of
opportunistic rivals would have required a more dedicated effort given translation and time

30

The other dimension along which firms are organized in the Dublin sample is the degree of local competition
faced by firms, expressed as a high-low category, which drops out of this chapter. This is less of a concern for the
vast majority of Chinese firms anyway as they face considerable rivalry from other locally-based firms occupying
similar market segments.
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constraints. Nevertheless, my research does cover the role of important networks of innovation,
and I discuss most of these details in this chapter’s section on contracting and firm boundaries.

4.2 Overview of the sample

The twenty firms that comprise my Beijing sample are all indigenous non-state-owned
enterprises working in either ICT hardware or software. There are 11 of the former and 9 of the
latter. As in the previous chapter, this section will provide an overview of what kind of
producing and selling they do, the general capabilities residing within the firm and their use of
markets to acquire what they do not have internally, and lastly, the nature of their R&D and the
underlying principles of learning related to hardware and software design. It is important to bear
in mind some of the realities of economic transition when considering firm and industry
behaviors in China given that clear and well-defined private property rights do not exist.
Decades of economic reform have produced a competitive entrepreneurial environment where
private risk-taking and private gain exist alongside important political and institutional processes
such as regulations on urban residency status, access to special funding lines, or access to top
level scientists or engineers from the state-run research establishment, which still play a role in
shaping outcomes for certain firms or effect broader stability in the region’s labor markets. Still,
the firms in this sample operate outside the central planning framework of state-owned
enterprises in a hard budget constrained environment where business failure is permissible and
entrepreneurial growth in a commercial environment is the only way to ensure survival. This
means that despite a lack of clarity in the property rights regime and other ambiguities in the
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legal environment, it is possible to impute the basic profit-making characteristics of firms in
capitalist systems to those being studied here in Beijing.

Production and marketing – since the hardware and the software sides of the ICT sector are
represented, my sample is more heterogeneous than in Dublin. The hardware firms (totaling 11)
are predominately producers of computers and other computer-related equipment such as
projectors, scanners, CD drives, external hard drives and other memory storage devices used in
computing. Several less advanced firms which are also smaller, are makers of more basic
computer peripherals such as keyboards, mouses and other pointing devices, and a variety of
different cables and adapters. Another set of medium-size firms are makers of other types of
computer-related audio-visual equipment such as computer monitors, MP3 players, webcams,
and hand-held gaming or communications devices. Lastly, and quite different from the others, is
one firm active in telecommunications hardware such as digital switching and routing
technology. For reasons of market size and also the necessity of learning to manufacture and
market their output as latecomer producers of such technologies, these firms are selling
overwhelmingly within China and secondarily within Southeast Asia. Several of the larger and
more established firms have become important brands within China with market share surpassing
some foreign computer manufacturers such as Dell or HP. A smaller sub-set of them have
achieved international standing and a global scale of operations. The larger these firms are the
more they tend to have important connections to state institutions such as the Ministry of Science
and Technology (MOST), CAS, or local universities, which does not make them state-owned
enterprises as they do operate outside the planning system. However, it generally means they
have been some of the earliest beneficiaries of industrial targeting linked to the government’s
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science park development strategies. This has often meant access to licensed technology, high
level applied scientists from some of the elite institutions mentioned above, and privileged
position in joint venture arrangements with foreign firms involving negotiated technology
transfer and local content requirements. The smaller hardware firms, generally having under 200
employees, have little in the way of such connections and are founded primarily through
alumnae ties or by returning Chinese who have worked or studied abroad. Production is
concentrated on the peripherals and audio-visual side rather than in computer manufacturing and
they struggle to attract and retain top tier talent from the capital’s elite universities but do exhibit
the characteristics of ming-ying (people-run) firms in the most real sense.

On the software side, there is a similar dichotomy between firms having early advantages as
spin-offs from state-run labs and other entities like CAS, and others that are start-ups from a
more traditional path. The local state, particularly MOST and CAS, has played a fundamental
role in shaping technological opportunity for a new class of software entrepreneurs. The
development of Chinese character recognition software in particular has been a story of moving
state-sponsored research out of the public domain and into new enterprises exploited for private
gain (Liu and White, 2001; Lu and Lazonick, 2001). Less understood, however, is how this
early state action has provided legitimation for experimentation, and the “neighborhood effects”
for a new cluster of firms developing classes of software technologies enabled by this early state
action. This chapter will provide a detailed analysis of innovation-related firm behavior,
especially in its regional characteristics that will help provide a clearer picture of the state of
industry developments. Software firms in Beijing are, on the whole, more innovative than their
hardware counterparts, producing both packaged software for things like data quality
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management and desktop publishing; web-based software such as mobile portal technology,
internet telephony, and video conferencing; as well as customized software for specific clients
such as enterprise resource planning or for network security. A few of the less advanced firms
produce software on a contract basis for hardware firms such as driver software for printers and
multimedia devices, or for testing purposes.

Firm capabilities and markets for complementary capabilities – the technologies being
developed by firms in this sample are not of a frontier variety and thus reflect aspects of a classic
catch-up story. For instance, there is little that Chinese hardware firms are doing that firms in
other regions, especially in other parts of Asia, have not already become successful in
commercializing on a global scale. The implication is that most hardware firms are enmeshed in
a web of contracting relationships that extend to southern China for much of their manufacturing
needs and to other countries in the region such as Taiwan and Japan for key components that
range from motherboards, processors, and various chip sets, to flat screens for laptops and other
advanced optics such as lenses and specialized lighting systems for computer projectors. Despite
a heavy reliance on market procurement and supplier relationships for various technology inputs,
the majority of firms in the sample possess a high level of technical expertise with R&D teams
formed principally around master’s graduates in applied sciences such as mechanical or electrical
engineering, materials science, automation, and computer science among others. Large and
small firms across the hardware and software sub-sectors sector tend to have some R&D work
taking place at a PhD level. However, the proclivity to contract-out not just for components, but
also for aspects of product design or even for troubleshooting issues within the course of R&D
projects through informal networking, suggests that more robust R&D platforms are slower to
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evolve. This is especially the case within the hardware portion of the ICT sector. It is important
to recognize, however, that tax-related benefits as well as criteria for admission into Beijing’s
premier science park (Zhongguancun) do exist, which create incentives for firms to report a
larger share of R&D workers than may be the case.

The software firms in the sample stand apart in that they tend to see their fortunes linked more
clearly to the quality of their internal innovative capabilities in R&D and business development,
while several of their hardware counterparts are more intent on building up scale and marketing
channels within China to have a large sales base on which to build stronger R&D in the future.
That being said, software firms are more open than in Dublin for technology development
through informal consultations and will also make use of specialized firms for collaborative code
writing and prototype development that may require knowledge and skills not currently residing
in the firm. Although Beijing-based software firms are becoming more guarded, like in Dublin,
there appears to still be a powerful culture of work-sharing stemming from the centralized
planning era that produces more open firm structures. This happens through formally contracted
elements of software design, as well as through informal ties to individuals and other firms
through professional, university, and provincial networks. Nevertheless, the majority of firms
interviewed in hardware and software, are active in attracting top tier talent overwhelmingly
from within the local labor market in engineering, industrial design, management, branding, and
sales and marketing to develop new products and services in a rapidly changing competitive
market environment.
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In terms of the facilities from which firms are operating, the larger firms in the sample, generally
with greater than a thousand Beijing-based employees, lease their own buildings and are
clustered either around Tsinghua and Peking University in the central portion of Haidan District,
or are further toward the urban periphery in newer developed areas such as Shangdi past the 5th
Ring Road. The office space and the research facilities have mostly been constructed in the
latter half of the 1990s and are exceedingly modern and state-of –the-art. Part of the science
park development strategy, which has been a crucial aspect of Beijing’s move to develop a high
technology urban cluster (covered in chapters 5 and 6), has been to create a greenfield campusstyle network of buildings and amenities such as green spaces and retail shopping centers built
around the universities or other dense project developments. This strategy also seeks to colocate foreign firms in the same spatial setting. Any large scale production work, such as
computer or other hardware assembly, takes place in factories that tend overwhelmingly to be
concentrated in southern China contributing to an impression of real specialization within the
metropolitan region around issues of management and R&D. Smaller firms are concentrated in
business incubator facilities which are also new developments usually in close proximity to the
others mentioned. The less advanced of these smaller firms are, however, more often operating
out of converted residential or commercial space that is inadequate for their needs, which
illustrates that a process of spatial sorting is in place, often through deliberate screening,
regarding access to certain types of facilities as smaller firms run by returning Chinese tend to be
more technologically sophisticated and therefore more desirable by science park administrators.
Consequently, they are better represented in these well-equipped small enterprise development
facilities. In spite of inequities in space considerations, the feeling one gets visiting different
firms within Zhongguancun (Haidan District) is a remarkable level of purposeful planning for
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density and co-location of firms, universities, state-run research institutions and other market
actors such as business consultants, technology retailers, and property developers.

The nature of research and development – when considering the state of market development for
ICT products and services at the beginning of the reform era in the early 1980s, there was little in
the way of Chinese firms capable of producing commercial technology goods and software
services either within China or abroad.31 A significant re-orientation of the state-run science and
technology system has had to take place, the details of which will be covered in Chapter 5, which
has meant a far greater reliance on ostensibly private actors to undertake the risk and reward
opportunities linked to the state’s gradualist opening to market entrepreneurship. Central to this
process has been the evolution of commercially-driven R&D by Chinese firms which have faced
significant infant industry challenges, but also with the market and institutional environment in
which to grow new businesses. R&D within Beijing’s ICT industry is understandably varied but
of the 20 firms in the sample 9 have a large multi-divisional structure with dedicated R&D
departments where teams are formed around goals that are predominately oriented toward the
development aspects of product design. These cover a range of activities from low-end tasks
such as organizing color schemes and aesthetic qualities of computers, laptops and other
hardware devices to more sophisticated functions like designing the lay-out of motherboards to
accommodate the increasing demand for smaller devices, developing new cooling systems for
computers or projectors, and working on battery efficiency and hard drive design to produce
lower power PCs with a longer lifespan. The larger software firms of this multi-divisional type
have teams structured around a range of basic development functions such as rudimentary forms
31

The accounts given by Piore and Sabel (1984) and Chandler (1990) regarding how markets for mass production
and mass consumption in the United States did not occur altogether naturally, rather they had to be created, has
importance for Beijing’s move into technology sectors.
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of code writing used in the development of packaged software or using consumer or other usage
data to develop more customized web-based services for clients (e.g. low-level personalization
software for internet searches). They also have teams working on more advanced tasks such as
designing middleware which can operate within multiple software environments and hardware
platforms, or advanced motion graphics software for increasingly sophisticated gaming devices.
Team structure is generally a function of experience within the firm and the level of advanced
training of R&D staff, and since some of these firms have several hundred R&D employees,
internal coordination of R&D assignments is managed closely with product release timelines or
client delivery schedules giving the entire operation a more development-centered focus.

As it regards research to understand deeper principles of industrial production and experimental
activities to devise new methods, systems, or processes for developing superior products, or even
capturing cost savings, it is important to recall that most technologies operated by firms in the
sample, and the broader ICT industry, are not new to the global marketplace. The hardware
firms are not original equipment manufacturers (OEM) and the software firms are developing
software and solutions that have already been commercialized in more advanced regions, with
the exception of some of the Chinese character recognition software which has been of
fundamental importance to the industry in China and more of a home-grown story. Access to
foreign sources of technology, even if understanding only the nature of the basic business model
and some notional aspects of the technologies to be developed, has been a crucial aspect of
research and development work by firms in the sample, especially in hardware. Some of this has
been accomplished by the Chinese state brokering joint ventures between some of the earliest
hardware companies and foreign firms, while others have had licensed foreign technology passed
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onto them through other structures such as the technology transfer offices of local universities.
Most of the firms in the sample, however, are active in re-doing much of the R&D that has gone
into making viable hardware technologies of the type described above, or for software solutions
that nonetheless constitute known quantities (e.g. e-commerce and web-based services or
customized data management and resource planning services). In this sense, reverse engineering
and other iterative trial and error processes of R&D like prototype development, testing, and
recalibration form the mainstay of activities that pertain to new knowledge acquisition and the
refinement of operational routines that firms use to develop capabilities that yield new products.
The firms started by Chinese returning from overseas are generally smaller, more innovative and
focused on the kinds of experimental and applied science problems and methodologies which
will distinguish their firms as R&D performers. These issues of differences in R&D behavior
across the sample will be covered in greater detail in the following section of this chapter.
Generally speaking, these products and services may not be new in a frontier technology sense,
however, they are new to the firms developing them and this is an important distinction made
about innovation by several scholars of late industrialization (Amsden, 1989; 2001; Hobday,
2000; and Pack, 2000).

4.3 Firm search behavior and R&D decision-making

Introduction

This section will address the key issues of how different groups of firms in the sample pursue
opportunities related to technical advance. I will explore the link between the behaviors related
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to innovative search in its direction and level of effort as in the preceding chapter on Dublin, and
the advantages that accrue to firms from being located within the capital region. An important
aspect of this will be the nature of local political economy factors and the kinds of relationships
stemming from a density of local institutions and social networks which offer support to the
innovative undertakings of firms. As in Dublin, the origin of firms has significance for the kind
of R&D trajectory firms embark upon, in the aspirational character of that innovative effort, and
in local sources of influence. What are the trade-offs between cost and uncertainty which impact
key search activities such as studies, prototyping, sampling, analysis, and do these have local
features which may provide important benefits to firms? Since the sample is split between
hardware and software firms, a more explicit view of make-versus-buy decisions is provided on
account of the importance of market size effects on the availability of real alternatives to owndevelopment of technology. The extent that such a range of choices is practically available has a
great deal to do with the nature of specialization and interdependence that has spread across the
sector and the region. These latter come down to a series of calculated decisions about those
skills and assets presently available within the firm, ones which might be more easily acquired in
the market through contracting, and which ones might be worth developing through research and
development and other networking forms of exchange. The discussion of my findings will
continue to differentiate among groups of firms since a key part of the study is to obtain a more
precise picture of how the internal decisions of firms are shaped by the presence of regionallybased factors.
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Principal findings on search behavior

The key differences across the sample in innovative search are those firms that are making the
research and development process a core function of the firm, either to protect or nurture some
technological know-how and develop it into a wider set of technological opportunities, and those
firms which are seeking market presence and scale. These two sets of motivations are certainly
not mutually exclusive, however, when one sees the importance given to technology upgrading
and the pursuit of technological leadership through internalized R&D activity within a certain
class of hardware and software firms, as contrasted with others that develop products more
through maintaining a nexus of contracts and supplier relationships, a more accurate assessment
of industry innovation in Beijing is discernible.

The more advanced software firms of Group 1 for example, make use of more sophisticated
computer science principles and methodologies that require advanced engineering expertise to
focus on proprietary software design. Originating predominately from within the universities,
these firms see R&D attainment as fundamental to future growth. Whether it involves
developing new ways of detecting cyber threats to a client’s network, dramatically enhancing the
functionality and user experience of mobile communications and entertainment devices by
designing new multi-media algorithms, or working toward developing a Chinese-based platform
for software applications,32 these firms see the direction of search as a way of opening up new
markets rather than simply entering relatively protected segments of existing ones. Their origins
32

In general terms a platform with regard to software is a larger design framework which includes other
application-based frameworks that allows other more specialized software applications to run. Though software
platforms are often regarded as dependent on operating systems such as MS Windows, Mac OS, Linux, or Solaris
this need not always be true as some non-operating system-dependent platforms exist such as Java which is both a
software platform and a programming language.
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from the universities or the state research establishment, particularly CAS, constitute important
sources of firm knowledge and R&D capabilities as well as ongoing support through informal
consultations on feasibility issues, use of certain facilities and equipment, and even ongoing
collaborative projects. Clustering, promoted by the municipal government’s science park
strategy, has allowed pre-existing ties to strengthen or at least be maintained. A few of these
more advanced software firms have licensing deals in place with foreign firms to help make the
products of these latter more marketable in China.33 In terms of the level of effort committed to
R&D by these firms, it is among the highest in the sample as they will allocate resources in both
personnel such as advanced computer scientists and statisticians, as well as in time to undertake
certain projects and research that may not necessary lead to greater profits for the firm, but in the
words of one founder and CEO, are important for reasons of “keeping an eye on innovation
across the sector.” Although they remain open to collaborative technology development projects
and other forms of information and knowledge sharing to a far greater extent than their software
counterparts in Dublin, they are becoming increasingly protective of their R&D activity. China’s
notorious reputation for software piracy and other forms of intellectual property infringement,
which is more commonly understood as a problem for attracting and retaining foreign
investment, is beginning to drive firms away from such collaborative exchanges, or at least
become more pessimistic about the mutual benefits of such endeavors. 34 Despite many

33

One such case involves a firm working the character recognition area. Whereas much of the celebrated success
in this area has come on the printing or output side, the principal achievements of this firm’s (B3) technology has
been on the input side in handwriting and character recognition and designing software to allow computers to
automatically convert these to text. For a more complete history of technical change in this important area of
indigenous sectoral innovation and the workings of a distinctly Chinese innovation system with the emergence of
the Founder Group at its core, see the article by Lu and Lazonick (2001).
34
Patent infringement and outright piracy in the software portion of the ICT sector is a tremendous problem for
Chinese firms, much of the focus on this issue, however, has been with regard to the effects on technology
multinationals. Despite important progress in the Chinese state’s acceptance of triadic patents and certain
international standards in intellectual property rights frameworks, most of the responsibility of enforcing the
regulations rests on the firms themselves. This often involves collecting detailed evidence including the name and
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advantages derived from their relationships with universities, several firms in the group
expressed skepticism regarding the capacity of local universities to be viable commercial
partners as they had encountered a few failures of departmental researchers to deliver upon
contributions to prototypes or other joint research material. As a consequence, this group of
firms shows the greatest concern for the importance of patenting among all four groups in the
sample as seen in Table 4.1.

The software firms of Group 2, numbering only four, represent a cross-section of Chinese
software firms which are seen by a number of scholars and observers as being quite typical of the
state of the industry in China. By this I mean they struggle to develop their own proprietary
technology and have achieved a commercial scale of operations either through servicing the
domestic market on the basis of substantial technology borrowing and purchasing, or through
working as part of an international supply chain system of outsourcing. Even though these firms
are not innovators in any global or even Chinese sense, they are all R&D active. All the firms in
the group are start-ups with a strong commercial focus that stem primarily from prior experience
working for foreign firms or at least some exposure to specific foreign business models. Half the
firms in the group are started by returning Chinese graduates from foreign universities or with
experience working abroad. The technologies operated by these firms are predominately in webbased services such as internet portals, bibliographic retrieval, and social networking and online
gaming. R&D activity is highly imitative of companies such as Yahoo, MSN, Amazon, and
others where teams of programmers work to develop relatively simple content, commerce
possibilities, and applications for a fast-growing customer base in the capital’s expanding IT
addresses of those involved in such criminal activity, but different local jurisdictions and the nature of relationships
between the infringed firm and local authorities often yield divergent levels of public action. For a more thorough
discussion of these issues with regard to Beijing see Segal (2003: 70-7).
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market. The focus in this group on web-based services and internet-based communications
technologies, means that the influence of the local state has been a critical factor in the direction
of innovative activity for most of these firms. R&D is guided by preserving a customer base
through technology refinement and maintenance, but also crucially by the number of government
licenses and permits required to operate in these areas which is a closely monitored and regulated
segment of the IT market. The variables most fundamentally affecting search direction are those
centered on what the firm has obtained a license for or is seeking approval for. Across this
group, R&D behavior is centered on project execution capabilities where variables of technical
feasibility, cost, and other exogenously determined factors such as permits, licenses, or the
contractually-defined parameters of outsourcing arrangements with foreign firms, determine the
direction of innovative effort. Building up R&D capabilities remains an objective for some of
the firms in this group, however, their efforts are fixed on quite incremental improvements
within a commercial set of opportunities that depend strongly on locally-based ties to foreign
corporations operating in Beijing or to the regulatory bodies of IT-based commerce, in this case
the Ministry of Information Industries. Therefore, the capital’s crowding-in of foreign firms
along with Chinese firms, including ease of access to key supervisory institutions, afford these
firms with the kind of direct contact to those sources of influence which matter greatly in their
current efforts.
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Firm
FTE

R&D Intensity
Headcount

Patenting (a)

Group 1
B1
B2
B3
B4
B5
Mean for Group 1

.22
.36
.40
.50
.46
.37

.27
.39
.47
.50
.46
.41

+++
+++
++
++
+++
+++ (5.5)

Group 2
B6
B7
B8
B9
Mean for Group 2

.23
.08
.41
.50
.31

.57
.38
.14
.66
.37

++
++
+
++
++ (3.8)

Group 3
B10
B11
B12
B13
B14
B15
Mean for Group 3

..31
.37
.32
.37
.63
.67
.44

.33
.40
..36
.41
.63
.77
.48

++
+
+++
++
++
+++
++ (4.2)

Group 4
B16
B17
B18
B19
B20
Mean for Group 4

.27
.23
.24
.30
.27
.26

.36
.29
.31
.34
.31
.32

++
+++
++
++
++
++ (4.8)

Note: (a) the relevance scores have been grouped into three categories, 1-2 corresponds to “barely relevant” (+) 3-5 “moderately
relevant” (++) and 6-7 referring to “highly relevant” (+++).

Table 4.1: Resource allocation in R&D and the importance attached to patenting
R&D among the hardware firms, in Groups 3 and 4, reveal significant differences in the
“aspirational levels” of innovation and their standing as technology firms in the capital’s hightech ICT cluster. The PC makers, which also produce a wider array of hardware equipment such
as scanners, external hard drives, CD drives and more, are spread across both groups. They all
originated from local universities or from other state-run research institutions, have
approximately twenty years of experience, between 500 and 1,200 Beijing-based employees, and
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have benefitted from significant state support early in their development as firms. Such support
targeted particular classes of technologies for which there was expertise within the research
establishment, as well as more general support such as financial backing and subsidized
facilities.35 The nature and extent of state support, however, has not been equal among firms.
Some of the firms in Group 3 for instance have been at the center of state-negotiated joint
venture arrangements with world class computer manufacturers such as Sony, IBM, and HP
which have included exchange of personnel and joint R&D work related to technology transfer.
State-sponsored reforms aimed at supporting commercially-driven R&D in computer hardware
has been one of the critical assets these PC makers have drawn from the region, which has
afforded some of the now larger Group 3 firms with an apprenticeship form of economic
learning that others in the sample have not had. These advantages, however, do not account for
all the ways the first-tier PC makers in Group 3 have distinguished themselves from the PC clone
manufacturers in Group 4.

Establishing clear goals of technological leadership and equating that with national leadership
has been an important aspect of how R&D decision-making has occurred within the former set of
firms. Carried out often from high-level commissions within management, work tasks are
compartmentalized and carried out through multiple levels and across many different teams. The
direction of R&D and successful attainment has meant taking relatively known commercial
technologies and studying their applied science and engineering principles and adapting them to
35

My respondents as well as others consulted in the course of this research, who are familiar these firms confirmed
quite consistently that the state’s role never reached the level of guidance into specific technologies with the kinds of
export performance criteria in exchange for state support characteristic of say South Korean industrial policy.
Decisions about search direction and the level of resources to commit to it remained to a very significant degree
within the management structure of these firms. I cannot do justice to the history of many of these firms and their
evolution from very modest beginnings, but for a discussion of state-business relationships in the context of this
kind of technological change under experimental economic reform in China I would refer the reader to the articles
by Liu and White (2001), Lu and Lazonick (2001), as well as Segal (2003).
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the cost and capability structure of these firms. Catching-up with foreign firms and their
technology has always provided the goal and the direction. Reverse engineering, basic problemsolving, testing and undertaking studies, prototyping and other experimental work all figure
prominently in the way that strategic decisions have been made, not to become full-scale OEM
companies, but rather to gain greater mastery over developing certain key components and a
more comprehensive understanding of a broader technological system in its design processes.36
Access to regionally-based resources has been a crucial aspect of R&D attainment for these
firms. This is centered on the community of specialists with intellectual and engineering talent
trained in elite universities, but equally important is the highly communicative process that exists
between industry and university, between foreign firms and Chinese firms, and a layer of reformminded central and municipal government officials intent on building up the capital’s technology
cluster through directed state support to local firms but also laissez-faire experimentation by
these firms. This kind of “evolutionary targeting” and has been a key form of un-traded
interdependence working for the development of knowledge-based assets within Beijing’s ICT
sector.

A smaller set of first-tier hardware start-ups in Group 3, which all stem from the university
sector, are facing similar decisions about upgrading in R&D where innovative direction is a
36

This is especially pertinent for the large telecommunications equipment firm in the group which has developed
its digital routing and switching technology during a time of a major technological shift within the industry (from
analogue to digital routing) so joint ventures and technology transfer were not an option and foreign firms would
not license this kind of technology to a Chinese firm. R&D work was parsed out strategically across different units
and project managers were directed to study all the applied scientific and engineering principles of the different
devices and processes which were assigned to them. The iterative trial and error approach was fundamental to
gradually developing and rolling out its new digital telecommunications routing technology, first in secondary cities
almost in Maoist fashion, “to occupy the countryside first.” The company continues to expand its market presence
in digital switching and routing and also has strong wireless R&D capability and now attracts attention from foreign
telecommunications manufacturers like CISCO and Siemmens for cooperative technology exchanges. Though
highly secretive in the way its R&D has proceeded, it has relied extensively on access to local researchers from
Tsinghua University and specialized research entities linked to the Ministry of Telecommunications, as well as
guaranteed market access to test and develop its technology in an operational setting.
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function of make-versus-buy calculations, but ones less about technological leadership and more
about becoming OEM producers of key components that would improve the reliability and
performance of their products at lower cost. Generally speaking, the components acquired
through the market tend to be more customized than some of the more commoditized
components acquired by the larger PC manufacturers (i.e. micro-processors, motherboards, and
flat screen monitors). For two of these firms, the founders cite the problem of what even some
smaller software companies call China’s “underdeveloped industrial chain” meaning that many
complementary forms of technology are not yet available making it more difficult for their R&D
to gain adoption in the market. This is more often a problem encountered by returning Chinese
who have worked or studied abroad and have developed technologies that have more widespread
usage abroad than in China.37 Although one effect is to reduce sales, another is to push these
firms to expand inter-firm connections within the region in order to work on joint R&D projects
that can help create the kind of applications or services necessary to help bring their core
technology development efforts more fully into the market. This kind of collaborative
networking out of necessity is a drain on resources of firms in the short run but it increases
technological and market opportunities across the capital region’s ICT sector over the long run.
It is difficult to see what kind of necessity could push the autonomous software innovators in
Dublin to collaborate with one another, but it is clear that agglomeration in Beijing is an aid to
firm survival for the young firms seeking out other firms for technology and market-driven
solutions to issues they are having problems resolving on their own.

37

One example from this group is a returning Chinese researcher who has developed a chip set that can be inserted
into a variety of devices to compress the size and transfer rate of a video stream, which in the United States has a
variety of applications from digital hard drive recorders to removable media players, and even video conferencing
and distance learning over the internet. Much of the R&D presently ongoing, however, pertains to collaborative
work with other firms in the capital on finding ways to adapt that compression technology to other firms’ products
and services. The most promising collaborations are currently with several local software firms.
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Strongly oriented toward technological achievement, these first-tier hardware manufacturers,
both large and small, allocate over one third of their Beijing-based employees to R&D work.38
The reasons for this stem from the fact that most hardware firms, do not have large numbers of
employees working in post-sales support like many western firms, and because they contract out
much of the manufacturing and assembly work to dedicated factories in southern China, which
also do much of the assembly operations for big global brand name firms. The effect is to add to
the growing specialization of the capital region in R&D and issues of corporate management.
Regarding safeguarding of innovative effort and the importance given to patenting, since the
efforts of most of the firms in this group encompass a broader R&D platform of an already
commercialized technology, patenting tends to focus on product design rather than anything
fundamental to the art of PC or other hardware manufacturing. The kind of protection these
firms seek is more adequately accomplished through the scale of their marketing, including the
right to sell in protected domestic markets which is a function of powerful political connections
several of these firms maintain with supervisory agencies such as ministries, science park
administrators, or the universities themselves. Lastly, education levels within this group are
some of the highest in the sample with all firms reporting R&D teams formed around PhD level
researchers and recruitment taking place overwhelmingly from within the metropolitan region.
Access to the highly skilled talent pool is so important to these firms that several of them have
pressured the Administrative Committee of Zhongguancun Science Park and the Beijing
Municipal Government to create exemptions to the stringent household registration policy
known as the hukou system which regulates inter-city residency status, including the right to

38

The reported results in Table 4.1 are higher but the effect of the two smallest firms in the group pushes the mean
R&D intensity figures quite a bit higher. Even without this effect, the reported levels are quite high.
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work long term and access to housing. Several firms across the sample cited problems of labor
shortages for skilled personnel and difficulty retaining talented graduates from local universities
who, upon completing their degrees, are required to return to the provinces where they have
residency status. Many founders of the firms interviewed feel that as a young technology firm
Zhongguancun is the only place to be if one’s firm is to be taken seriously in the increasingly
competitive ICT market. This kind of prestige effect has created enormous demand for skilled
labor and an increasingly competitive labor market which continues to be, along with the
growing maturity of most of these R&D active firms, one of the central long-term sources of untraded interdependence across the region in further cultivating knowledge-based assets.

The remaining firms in the sample (Group 4) are split between PC manufacturers and small to
medium-sized firms producing audio-visual equipment such as projectors, MP3 players, and
other hand-held communications or entertainment devices. Innovative search for these firms is
not different from much that has already been said in this section. What is important to note is
that most of these firms have made a strategic decision to shift away from R&D as a core
competency of the firm and toward more aggressive marketing. What R&D they actually
perform tends to be focused more on rudimentary aspects of product design and some basic
technical specifications related to functionality, performance, and aesthetics. They are mostly
using their origins as distributors of early pre-fabricated kits of computer components in the part
of Zhongguancun that was originally known in the late 1980s as Electronics Avenue, to evolve
into large retail brands based on well-developed marketing channels within China which extend
back to these earlier beginnings.39 The metropolitan region is an important source of contracting

39

Several respondents suggested this was part of a longer term strategy of building up sufficient commercial scale
to be able to fund more ambitious R&D activity in the future, however, this view was disputed by several Chinese
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opportunities for most of these firms where specialized design houses and R&D firms undertake
the work of acquiring and adapting new design specifications to the actual technical systems of
components and functionality issues. Nevertheless, these larger hardware firms in Group 4 still
report several hundred R&D workers despite having the lowest R&D intensity rankings as a
group. Whether this is over-reporting to gain favor with science park administrators and retain
access to tax and other subsidized expenses, notably office space, or the appropriate number of
workers to undertake the workload on any given week; these firms gain considerable
efficiencies from the presence of locally-based contractors which allow them to specialize in
ways they deem advantageous. It is to these issues of contracting behavior and regional
interdependence that I now turn.

4.4 Contracting behavior and firm boundaries

Introduction

The aim of this section will be to examine the contracting activities of firms for technology
inputs and other key relationships linked to innovation and learning. How important is the local
market to the efforts of firms and do they point to formally-contracted suppliers or more
relational forms of informal contracting built around locally-based institutions and embedded
social networks? Many if not most firms in the sample are involved in a variety of supplier
relationships, especially in hardware, for different components and other aspects of technology
design and problem-solving in R&D. Others are being drawn into contracting and inter-firm

scholars with knowledge of local economic development, saying these companies had chosen a different path of
marketing over technology upgrading and real innovation.
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exchanges because of the still under-developed nature of China’s markets for technology
products and services, which is creating a need to work more closely together to develop
applications that are slow to evolve. My results are presented as in the preceding chapter with a
focus on i). the nature of work being carried on within firms (research, development, and sales
and marketing); and ii). the extent of contracting activity with suppliers or other collaborators
both in its geographical characteristics and as regards more general attitudes about the
attractiveness and advantages to firms from being located within the region. Additional detail on
the specific data collection methodology for contracting behavior is explained in Appendix A to
this dissertation.

Principal finding on contracting behavior

When considering the relative youth of the ICT sector in Beijing, the pace of IT penetration from
both the demand and supply-side has been one of the most rapid in the world over the last two
decades (Economist, 2012). This has not been a story of new firms working in an autonomous
manner from one another, just as it is not a story of a purely market-driven response to new
incentives created by transforming the economic institutions of socialism. Government planners
have expressly sought to engineer density and co-location through its science park urban
development strategy with the intention of facilitating inter-firm contacts that would lead to
market development for new technologies. By just about any measure this has been remarkably
successful in developing linkages between local firms, between local firms and foreign firms,
and between firms and the local research establishment. The government’s science park strategy
has been accompanied by a process of opening up of the state-run science and technology
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system, a subject to be covered in greater detail in the next chapter, which has allowed for new
transactional density to expand alongside the physical density in the region. Contrary to the case
in Dublin, firms in Beijing are more active in contracting for elements of R&D work and are
more open to collaborate with other firms and institutions on joint R&D projects. The more this
is process-oriented such as experimental testing, designing technical specifications, and
prototype development, the more it tends to be undertaken by small firms located within the
metropolitan region even though the nature of the contracting itself varies along a spectrum of
exclusive long-term bilateral contracting to more informal and periodic engagements
orchestrated through social networks.

The greater proclivity to go outside the firm for aspects of core technology development, than is
the case in Dublin, derives from two basic reasons. First, is the nature of catch-up development
itself in the ICT industry, and that most firms are working on variants of technologies that have
already been commercialized around the world, including China. Apart from a slight few firms,
the guarded and highly internalized organization of R&D does not exist to the extent it does in
Dublin. This is partially explained by the presence of hardware firms in the sample which
naturally have more suppliers into the technology development process, however, the need for
such an emphasis on safeguarding R&D effort is diminished some by the latecomer nature of the
technologies themselves. Although many firms are making incremental advances and
improvements and take steps to protect their efforts from a great many rival imitators and other
opportunistic actors, especially in software. However, since the technologies are generally not of
a frontier sort, firms have incentives to work with and learn from one another. Second, is a
legacy of the socialist system of economic production which has emphasized work-sharing and
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the parsing out of different work-related functions across a plan-rational economic system. R&D
work was concentrated in industrial ministries and research institutions such as CAS and
systematically separated from manufacturing activity or anything related to distribution and
sales.40 The effect of this has also made firms more open to look outside the firm for capabilities
that may reside elsewhere and that this can create efficiencies and promote learning through
exchange.

Production-related aspects

Many firms in the sample in both software and hardware have strong aspirations to be doing
better R&D and to be doing more of it as they see their future growth linked to innovative
performance. Also, many of the firms are reporting high levels of resource allocation to R&D
but where that work does not seem to correspond to a coherent picture of the actual R&D work
carried out by certain firms in the sample, especially when breaking research and development
down into some of their component parts. This section will build a better understanding of the
boundaries of what firms are really doing with regard to R&D and innovation (and how this
draws upon regional assets). In many instances, the presence of local suppliers is not just an
efficiency-raising alternative for those firms sending work outside, but they also act as
collaborative partners.

40

A senior official from the Ministry of Science and Technology interviewed for this project characterized the
relationship between industrial R&D and economic production in the following way, “There were no companies,
only factories. Factories performed only manufacturing, and undertook no R&D activity. What R&D activity took
place, it was carried out by outside organizations. The philosophy with regard to managing R&D for manufacturing
under the planning system was, ‘you do your research, and when you have your results, please give it to me and I’ll
make it.’”
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On the software side, research work focusing on experimental activity to tackle new theoretical
or practical problems which extend technology opportunity is an important characteristic of
Group 1 firms. They all see a rapidly evolving science base that underlies their R&D and most
of them have expressed a need to substantially re-engineer the foundational aspects of that core
offering at least once since their founding to make them more adaptable to customer needs or so
that they can work better with complementary technologies. Research activities for these
advanced software firms are an in-house function of hiring skilled engineers and investing in
innovative activities which will offset diminishing returns to existing technology, while
development work rests upon project execution capabilities that form the core of what firms
really do and know how to do well. Firms in both software groups (1 and 2) are invested in
internalized software development activities such as code writing of varying degrees of
sophistication, data collection and running tests customized as well as off-the-shelve
applications-based software. However, this does not keep firms from seeking out collaborative
interactions with other software firms and university departments most often for developmentrelated activities such as joint prototype work or undertaking quality control and feasibility
studies that often lead to other collaborative projects which strengthen capabilities. For their
part, the local universities are seeking to broaden their ties to the business and commercial R&D
community with strong growth potential because it increases prestige and political visibility.

The more advanced software firms in Group 1 are attracting considerable interest from foreign
hardware and software firms in order to adapt and improve their own products to the local
market, and are pursuing collaborative development projects on a formal contractual basis.41

41

For instance, firms like Sony and Nokia produce hardware such as smart phones or multi-media devices and are
seeking enhancements with hand-written Chinese character recognition software developed by one of the firms in
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The firms in Group 2 are less active on the research side and have their R&D employees more
concentrated on maintenance of existing systems, and despite the fact that software development
is not easily divisible into outsourced parts, most of the firms in the group still contract for
aspects of development work and do so within the metropolitan region. As far as sales and
marketing is concerned, software output is most often commercialized through direct sales to
end-users such as other firms, branches of the government, or individuals. For a few firms in
Group 2 in particular, software development is part of a package of web-based services generally
purchased on a subscription basis. Compared to the hardware firms in the sample, many of
which have a much larger marketing footprint, software sales are quite concentrated within the
capital region, including most of the strategic relationships which have served to build these
companies. All of the marketing efforts of firms are aided tremendously by proximity to
important supervisory institutions, as well as the kind of density achieved through the
government’s science park development strategy that supports producer-user relationships.

The interesting contrast with the software firms in Dublin is one of the perceived utility of owndevelopment versus contracting some aspects of software development to other firms. Chinese
firms tend to see opportunity not just in efficiencies and savings from time that R&D workers
could spend doing other tasks, but also in the relationship-building and network-strengthening
factors of Beijing’s continuous transition economy, where professional and social ties carry
significant value, even if they are difficult to measure. The situation in Dublin is quite different,
where in the rare cases firms send work outside the firm, it tends to be motivated purely by cost
savings and is therefore large volume routine code writing that is sent not just outside the firm
the group. Also, large international IT services firms like IBM and SAP are keen on teaming with a local software
firm designing customized data quality and customer resource management tools in order to strengthen their ability
to do large scale systems integration work in China’s rapidly expanding market for IT infrastructure.
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but outside the country altogether. When considered alongside the almost non-existent inter-firm
connections in R and D within Dublin’s software sector, the greater openness of Chinese firms
stands in contrast to a more closed and protected culture of firm-level innovation in Dublin,
despite greater overall openness in the Irish economy.

On the hardware side, one of the strongest differences between firms in the sample exists with
regard to research activities and how these relate to market procurement of key components and
overall product design. This is particularly the case of large PC-makers in both Groups 3 and 4,
but also relates to the organization of R&D for smaller firms working on such things as
projectors, scanners, gaming devices, or video conferencing equipment. These large computer
manufacturers all possess large in-house R&D laboratories with several hundred employees, as
well as considerable resources derived from a large customer base for doing substantial industrial
research. The key differentiator is the way the first tier hardware firms of Group 3 structure
R&D work with the intention of striving for new core competencies in either product design or
important processes in the art of PC manufacturing. Costly engineering projects are pursued in
areas where these firms are also purchasing technology and thus use reverse engineering
principles to build up capabilities in key areas such as cooling systems, memory and storage,
microelectronics for designing motherboards, and flat screens for laptops. Research and
development work therefore is a carefully determined set of strategic make-versus-buy decisions
that relate cost and feasibility considerations to the availability of important resources available
to the firm, especially in terms of skilled R&D personnel in the region’s labor market. In
addition, ties to local government officials and science and technology bureaucrats are
significant as they continue to provide intermediate asses such as state-of-the-art facilities at
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subsidized levels and access to top-level researchers from within the public research
establishment to guide technology development at critical times.

The smaller firms in Group 3 often collaborate with some of their own components suppliers on
technology development work in order to adapt their core technology to new applications for
which concrete market opportunities are not fully formed. Such linkages have also helped these
smaller firms focus their R&D work on efficiency objectives and the particular components
which will help them become low cost providers of products such as MP3 players,
communications devices, or other audio-visual equipment. Given that many segments of the ICT
hardware market in China are not fully open and competitive, several of these smaller firms seek
to occupy a high demand but protected segment of the market but in an industry characterized
overall by falling costs. Decision-making about own-development versus reliance on markets
for these smaller advanced hardware firms is shaped by the presence of other suppliers and
vendors within the capital which many firms actively seek out to help them strategize within
their own local environment. Where the reported levels of research and development work do
not seem to correspond to the actual research or development activities is with the PC
manufacturers in Group 4 which maintain large R&D departments but are more reliant on
specialized contractors. Sales and marketing is the engine of growth for these firms, and they see
Beijing as full of capable firms which can carry out many of the functions of dedicated R&D
teams through exclusive long-term contracting and even acquisition. Despite planning by certain
firms in the group for more robust R&D activity, for most of them the metropolitan region
represents a “nexus of contracts.”
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Contracting aspects

Although contracting activity has been discussed some, it has not been brought into a regionspecific analysis, either in the extent of contracting or in a closer examination of the kinds of
contracts themselves. Contracting in Beijing is quite different from the Dublin case where it is
overwhelmingly isolated to commercial partnering with (non-software) IT services firms, and it
is also linked to the geography of firms’ principal markets, where for many, such partnering
occurs outside the region and the country. The few firms that contract for technology supply, or
for aspects of development work, do so largely for efficiency reasons and seldom, if ever, give
consideration to finding suitable alternatives within the Dublin metropolitan region. Firms in
Beijing are far more active in a variety of contracting opportunities that have resulted in many
stable long-term inter-firm exchanges which increase opportunities both technologically and
commercially within the capital. The key difference is that even with firms that are engaged in
more ambitious R&D, which they are increasingly guarded about, they are nonetheless active in
seeking out other firms for collaborative endeavors, including from some of their subcontractors. These relationships, however, are not always about joint R&D or teaming up for
technology development, but it is clear that urban spatial planning for the capital’s high
technology economy has helped create what Storper (1997: 112-13) has referred to as an
“interpersonal world” of economic coordination. In such a context, both formal contracting and
informal or relational aspects of producer-user connections and between developers and sellers,
is a fundamental trait of the geography and culture of innovation across Beijing’s ICT sector. So
what does the geographical extent of contracting behavior in the sample look like and what kinds
of contractually-based relationships are pertinent?
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The hardware firms in the sample are the most enmeshed in a web of contractually-based
supplier relationships that begin within the capital region and extend well beyond China. The
relationship between the geography of contracting and firms’ principal markets does not exist in
Beijing the way it does in Dublin. Differences in country size combined with the protected
nature of certain ICT market segments in China has afforded many of the firms in the sample
with infant industry, learning, and growth opportunities not available to Irish firms. All of the
firms in the sample, whether in hardware or software, are focused on the China market,
something which runs contrary to the conventional view of Chinese firms acting as the factory
for the rest of the world. A few of the hardware firms have substantial market share within the
broader Asia-Pacific region and at least one has a global market presence. The geographical
spread of firms’ technology suppliers for core technology and mid-technology is presented below
in Table 4.2.42 Supplier relationships are broken down into four basic geographies that have the
most relevance for firms – the metropolitan region of Beijing, the rest of China, the larger AsiaPacific region, and the rest of the world. Formally contracted supply for core technology
components for hardware firms in both groups (Groups 3 and 4) is predominately external to
Beijing and concentrated within the Asia-Pacific region, especially from countries like Taiwan,
Korea and Japan. The local market in Beijing becomes an important source of supply for midtechnology components revealing a growing set of connections to other local hardware firms and
a community of specialists which reduces transactions costs and expands producer-user

42

For the hardware firms interviewed, core technology generally relates to the following types of components:
microprocessors, motherboards and flat screens for PCs and laptops, advanced chip sets for a variety of hand-held
communications devices, and specialized optical devices, lenses and cooling systems for computer projectors or
scanning equipment. Mid-technology is quite variable but commonly pertains to components such as hard drives
and other memory storage devices, keyboards, specialized plastic casing and frames, AC adapters, CD/DVD drives
and much more.
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relationships in ways which will likely continue to propel upgrading across the sector. These
relationships tend to be long-term bilateral contracting with dedicated suppliers which are quite
stable, as certain components have become almost like commodities.

Group 3
B10
B11
B12
B13
B14
B15
Group 3 mean
Group 4
B16
B17
B18
B19
B20
Group 4 mean

Group 3
B10
B11
B12
B13
B14
B15
Group 3 mean
Group 4
B16
B17
B18
B19
B20
Group 4 mean

Core technology
suppliers – Beijing

Core technology
suppliers – rest of
China

Core technology
suppliers – AsiaPacific region

Core technology
suppliers – rest of
the world

2
2
1
2
1
2
1.7

2
2
1
2
2
1
1.7

3
3
1
3
3
3
2.7

2
2
2
3
2
2
2.2

2
2
2
3
1
2.0

2
3
2
2
2
2.2

4
3
3
3
4
3.4

2
1
2
2
2
1.8

Mid-tech suppliers –
Beijing

Mid-tech suppliers –
rest of China

Mid-tech suppliers –
Asia-Pacific region

Mid-tech suppliers –
rest of the world

2
2
2
2
2
3
2.2

3
3
2
3
2
1
2.3

2
2
1
2
2
1
1.7

2
1
1
3
1
1
1.5

2
2
2
2
2
2.0

2
2
3
2
2
2.2

1
1
2
2
2
1.6

1
1
1
1
1
1.0

Note: Regional locations for supplier relationships are given in each column. The answers provided for
each set of relationships are coded in ranges the same way as they are in the Dublin chapter, as: 1 = zero;
2 = one to five; 3 = six to ten; 4 = eleven to fifteen; and 5 = greater than fifteen.

Table 4.2: Contracting activity for hardware firms and its geographical scope

There are two sets of contracting ties which are not picked up in the data collected, which has
been focused on the supply of components. The first pertains to outsourced R&D services which
a few of the Group 4 firms rely upon to develop new generation products, especially PC clones
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and scanners, and is centered on transforming basic technical specifications into working
prototypes using the fully array of development-related tasks discussed in the previous section.
These ties between the larger PC and other hardware firms and smaller specialized R&D and
product design shops operate almost exclusively within the metropolitan region on the basis of
long-term exclusive or semi-exclusive contracting. The second, are more informal in nature and
concentrated around the smaller hardware firms generally looking for one of two things: either
periodic consultations to resolve technical issues within the context of ongoing R&D projects; or
collaborative technology development initiated by advanced hardware firms, aimed at
developing market applications for proprietary innovations that have not yet found widespread
adoption in the local ICT market. Both of these types of informal contracting are more
infrequent and context-specific to the particular problems faced by smaller firms but are
nonetheless driven by the availability of a growing layer of competent local firms and other
specialized resources that serve to reduce uncertainty.

For the software firms in Groups 1 and 2, formally contracted technology supply is less relevant,
as is the case in Dublin, with a slight few exceptions. What contracting there is among these
firms, it tends to be driven by goal-seeking behavior in two areas, each of which is quite
localized to the metropolitan region. The first is commercial partnering similar to the case in
Dublin, however, where many Dublin firms were actively looking outside the region, most
Beijing-based software firms do not have to, at least at the present time.43 They find an
abundance of other Chinese IT vendors, local hardware firms, and an increasingly wide variety
of foreign technology companies looking for new ways to combine service offerings and

43

Partnering, like in Dublin, is most often a set of formal contracts between the software firms looking for ways to
expand commercial opportunity and deploy their core offerings in new ways.
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enhance existing technologies with software solutions developed by many of the software firms
in the sample. The geographies presented in Table 4.3 pertain therefore to the origin (country or
region) of firms developing partnering ties with the software firms in the sample as they occur in
the capital, and not the latter seeking out partnering relationships in these other geographies as is
the case in Dublin where firms are developing teaming relationships with firms outside the
region and country to pursue opportunities in line with their key markets abroad. The second
area pertains to the relative openness of Chinese firms for multi-faceted collaborations, most of
which involve some manner of joint technology development as previously mentioned. These
ties are developed within the capital through casual and frequent connections generally between
the founders of firms and specific university departments, but also through other universitysponsored clubs, laboratories, and offices. They often begin as informal contracts rooted in
social or personal relationships, which if proven successful, will often evolve toward longer term
formal contracts with the objective of developing commercial prototypes, most often in
customized software to embed in mobile hardware devices or business-to-business applications
for web-based services. Such an evolution is more often the experience of the more advanced
firms of Group 1, but several of the larger firms in Group 2 also have the means and the
incentive to pursue such collaborations, much of which involves extensive social networking.44
The informal character of such collaborative endeavors persists the more they underscore
rudimentary and punctual needs of the smaller start-up software firms, most often for resolving

44

Such ties born through informal collaboration and social networking are seen as unique to the conduct of
business in China coming under the fairly well-known concept of guanxi and guanxi practice. To evaluate the role
and functioning of this kind of social networking, as well as its relationship to innovation and learning would have
required far more extensive field work. The practice often involves informal exchange of gifts and favors, and is
embedded in the cultural norms of business activity. How it can lead to more extensive formal contracting, as well
as corrupt deal-making, is beyond the scope of this chapter. Its continued significance in the context of market
transition is, however, an important area of analysis for any research dealing with entrepreneurial activity and the
changing social relations of production. For a detailed discussion of these issues see Guthrie (2001) and Gold et al.
(2002).
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technical matters in the course of R&D projects. The metropolitan region is thus a crossroads for
knowledge development, acquisition of talent and know-how, and new commercial alliances
between software firms and an array of technology firms and IT service providers for a rapidly
expanding market.

Group 1
B1
B2
B3
B4
B5
Group 1 mean
Group 2
B6
B7
B8
B9
Group 2 mean

Group 1
B1
B2
B3
B4
B5
Group 1 mean
Group 2
B6
B7
B8
B9
Group 2 mean

Partners – Beijing

Partners – rest of
China

Partners – AsiaPacific region

Partners – rest of the
world

3
4
4
3
3
3.4

2
2
3
2
3
2.4

2
2
2
2
1
1.8

1
1
2
2
1
1.4

3
4
2
2
2.8

2
3
1
1
1.8

1
2
1
1
1.3

1
1
1
1
1.0

Collaborators –
Beijing

Collaborators – rest
of China

Collaborators –
Asia-Pacific region

Collaborators – rest of
the world

1
2
2
2
2
1.8

1
1
1
1
2
1.2

1
1
2
2
1
1.4

1
1
1
1
1
1.0

3
2
2
3
2.5

1
1
1
1
1.0

1
1
1
1
1.0

1
1
1
1
1.0

Note: The answers provided for each set of relationships are coded in ranges the same way as they are in the Dublin
chapter, as: 1 = zero; 2 = one to five; 3 = six to ten; 4 = eleven to fifteen; and 5 = greater than fifteen.

Table 4.3: Contracting activity for software firms and its geographical scope

This section has summarized how firms organize for innovation, much of which has revealed a
substantially more open culture of innovation than is the case in Dublin. The most important
advantages firms derive from their location within the capital are centered on the availability of a
great many formal and informal networks for both technical and market know-how that present
firms with viable alternatives for learning through inter-firm exchanges. Emergence of density
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in both transactional and spatial terms has accompanied an already attractive social environment
for innovation and entrepreneurship supported through promotional policies and governmental
guidance in ways that are more generic than technology-specific R&D support such as
infrastructure investment, developing market opportunities through public procurement, and
easing constraints on labor mobility through granting temporary relief from hukou restrictions.
Equally important to the social environment for economic development in the capital has been
the advancement of laissez-faire experimentation on the part of the municipal government for
new enterprise forms and private risk-taking, which combined with significant pent-up demand
for new goods and services, has created a large, diversified, and increasingly capable set of local
firms. This has allowed important reputation effects to set in regarding a Beijing-based location
which are highly valued in China’s rapidly changing economy. As the founder and CEO of one
of the more advanced small firms interviewed said, echoing the views of many respondents, “if
your company is in ZGC (Zhongguancun Science Park), the perception is that you must be
good.” Even though certain R&D-to-market connections are not as fully developed in Beijing as
in many other innovative regions, the metropolitan region’s skill base is rapidly developing into
a center of industrial knowledge through a highly communicative form of inter-firm contact
based in formal and informal contracting in an increasingly competitive labor market.

4.5 Conclusion

The Beijing metropolitan region, like Dublin, has substantially re-written its urban development
along high technology lines with a clustered array of firms and supporting institutions driving
economic change centered on learning and innovative performance. Clear differences exist
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among firms interviewed for this project with regard to the scope of innovative activity through
R&D and the kinds of proactive efforts taken to shape internal capabilities. For a region and a
country that had very little in the way of corporate R&D activity extending back to the early
1990s, the path of commercial high-tech industrialization has been equally impressive as the case
in Dublin. The scale of the transformation, however, is like few others that have occurred in late
industrializing countries with close to 10,000 new high tech companies operating in the capital in
a broad class of growth industries outside the central planning framework in a quadrant of the
city specifically designated as a high technology zone. The capital region stands apart from the
rest of the country in terms of its success in promoting a highly interdependent and relatively
open culture of innovation which stands in contrast to that of Dublin. The openness is also a
contrast to the many less than transparent governmental processes that have backed this move
toward market pluralism which has prospered under economic transition. The firms in the
sample derive several advantages from the region through factors that are operate through local
markets, as well as key connections that are not mediated through the market yet are place-bound
and reveal important sources of un-traded interdependence that are an asset to firms’ strategies. I
summarize four aspects of localized interdependence operating within the capital that support
learning and development.

First, is how the metropolitan region acts as a market for firms both in terms of factor markets on
the input side and as a source of final demand for many firms, especially in software. In terms of
the market for skilled labor, all the firms in the sample are sourcing highly skilled universitytrained engineers, applied scientists, and business graduates to work in fast-paced, ever maturing
commercially-driven R&D and all aspects of high technology business operations. The more
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advanced firms in the sample operate complex R&D relying heavily on PhD level local experts
and oriented toward the know-how and know-why of broader technological systems, especially
in hardware. This mixes together market procurement for key components, both of a high and
mid-technology nature, as well as strategic planning around what aspects of R&D in which to
specialize given strategic objectives of cost and likelihood of attainment. Beijing is a source of
many components for hardware firms though not normally the most key high technology ones,
but still illustrating the importance of the region for intermediate trade. Contracted R&D
services from specialized product design and research firms operating around the universities are
another important local feature of technology supply for hardware firm, particularly for firms
manufacturing PCs or various hand-held multimedia devices. The metropolitan region is also an
important market for most software firms in the sample, many of them finding their principal
clients among the capital’s increasingly sophisticated IT user base, including many state-owned
enterprises headquartered in Beijing and branches of government. Foreign direct investment into
the capital, combined with planned density in science park development, has facilitated
connections between foreign corporations and local software firms for technology licensing deals
for the more advanced firms and long-term outsourced opportunities for less advanced firms.

Second, even though the metropolitan region is an important market for inputs and for growth
opportunities, the role of the state permeates many aspects of market development and enterprise
growth. Part of the unique characteristics of state-business relationships in Zhongguancun has
been a consistent application of a policy of non-interference in management decisions of even
the largest of these new technology enterprises as it regards technology choice or business
strategy. Some of the reasons for this pertain to political containment in the case of market
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failure and the inability of firms to adapt to new competitive circumstances, which will be
discussed in greater detail in the next chapter. The municipal government and key state entities
such as the Ministry of Science and Technology or the Ministry of Information Industries have
all been active in brokering joint ventures and technology transfer opportunities for local firms,
or developing state-of-the-art office and research facilities and other urban amenities such as
high tech retail centers, conference and exhibition space, and sponsoring new science fairs and
incubator programs that create visibility for the region’s high tech economy. Arguably the most
significant shared benefit firms across the sample receive from the state is also the most generic
in the tacit approval given by Chinese authorities to pursue new commercial opportunity through
technological innovation. The cumulative result has been a large and sustained supply-side
response in terms of new firm formation and combined with some of the quality of innovative
activity, considerable reputation effects have set in which are a significant intangible asset which
distinguishes Beijing-based technology firms from many others within China.

Third, is the diversity and increasing richness of the connections running between firms within
the capital. The metropolitan region is an important source of market-based dynamics as
mentioned above, but a key advantage many of them derive from their location lies in numerous
informal networking, collaborative exchange and technology development options to pursue
enhanced opportunities to learn, resolve problems, and generally reduce economic uncertainty.
Many of these interdependencies exist along a spectrum running from formal bilateral
contracting to frequent but informal relational types of contracts that are defined more as a series
of ongoing reciprocal favors and networking building exercises. The decades long reform from
state socialism has created a situation of continued political and economic uncertainty for
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everyone, even though the general direction is rather clear, and as argued in the next chapter
certain actors have benefitted tremendously from a systemic lack of clarity in the legal and
institutional frameworks linked to markets and private wealth accumulation. A good example of
both sides of this is the effect of software piracy and a pervasive lack of intellectual property
enforcement, especially on the more advanced Chinese software firms interviewed. Although
quite damaging in lost revenue and in software designs and coding solutions leaving the firm
through piracy by individual re-sellers or would-be rivals who have prospered in the lax
enforcement environment, this has not made software firms turn away from many collaborative
opportunities for knowledge exchange and technology development, as well as other partnering
ties. The effect has been to strengthen certain informal collaborations through well-developed
personal connections with other firms and university counterparts with whom the firm has
longstanding local connections and built-up trust. This also applies to seeking out reputable
firms in contracted-for teaming relationships underscoring the unique importance of a sometimes
intricate process of social network building (guan-xi practice) as a Chinese business practice.
This kind of specialized inter-firm and inter-organizational connectedness is embedded in the
particularities of place and the dense social relations of production within the city and is
consistent with other accounts of the importance of trust-based relationships for managing
uncertainty and volatility in a business environment often characterized by less well-developed
formal institutions governing market behavior (Amin and Robins, 1991; Camagni, 1991; Sabel,
1992; Schmitz 1996).

Lastly, industry-university connections are of great importance to most firms in the sample.
R&D personnel is overwhelmingly sourced through local universities, just as in Dublin. Those

163

with academic origins continue to maintain strong connections to specific departments and
researchers in order to remain close to ongoing research and are frequent collaborators with
university researchers on a variety of commercially-oriented projects. Smaller start-ups tend to
be more opportunistic and make use of these connections in a troubleshooting manner to resolve
periodic R&D problems. In either case, this illustrates the increasing entrepreneurial role taken
by universities as activist partners in industrial R&D. In the earliest stages of development of
some of the larger PC manufacturing firms, university engineers in microelectronics were often
instructed to work on core R&D projects related to things like hardware-software interfaces,
efficient hard drive design, and cooling. Some of these researchers have started companies of
their own and since returned to the university illustrating how such personnel exchanges between
local industry and universities exhibit a revolving-door phenomenon that does not exist to such a
degree in Dublin. Such connections between firms and universities are an important ongoing
source of knowledge transmission and sourcing of capabilities for many firms still struggling
with aspects of R&D, but they also provide universities with important feedback into the rigors
of commercially-driven R&D in the increasingly competitive ICT market. Equally important to
all the firms in the sample is the way universities now operate at the center of a growing diversity
of social and cultural activities which have made Haidan District and Zhongguancun a highly
attractive place to live, work, and study. The area is increasingly synonymous with new ideas,
opportunity, and prestige which has created a self-reinforcing dynamic of attracting a broad set
of economic and social actors, thereby providing legitimation to the planned density and social
engineering behind the state’s science park development strategy.
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Chapter 5 – Institutional Evolution in Science and Technology Policy: conventions as untraded interdependencies

5.1 Introduction

Assessing regional innovation, economic learning, and their contribution to catch-up forms of
industrial development is about examining how the whole may be greater than the sum of its
parts. In short, it is about ascertaining where public goods and external economies may be
created either through policy or through the inter-relationships of different public and private
institutions. Much of the regional development theory I have been discussing concerns whether
such dynamic capability development possibilities are broadly diffused and shared across the
region. This raises the status of the region itself as an integral part of innovation and of the
capitalist development process more generally. In cases of high technology learning, or other
“advanced” forms of regional development, the region is understood to be a “nexus of un-traded
interdependencies (Storper, 1995: 207-11). This term carries with it a broad set of qualitative
meanings about how the region is both a producer, as well as a byproduct of, material and nonmaterial assets in production. These assets are regarded as one of the key forms of scarcity in
contemporary capitalism, especially seen from a developmental perspective. Their special
characteristics relate to their non-standardized and region-specific nature, which is an important
factor in why accelerated forms of economic learning and regional agglomeration coincide
around specific industrial or service sectors. Learning and development however, requires a
specific inquiry into the institutional and policy-based factors that support scientific and
technological advance in the economy but also in the broader society where many of the
essential conventions that support policy formulation reside.
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My focus thus far has been on inter-relationships within production systems and specifying what
some of these assets really are and how they operate from a region and industry-specific
standpoint. They are typically conceived of as multi-faceted interdependencies, with many
having the effects of external economies. This story is only part of the whole, albeit a significant
one. The key part of the analysis which remains is to examine un-traded interdependencies more
closely by situating them within their broader political, institutional and societal context. The
view of these interdependencies taken by Storper (1995, 1997: chapters 5 and 6; Storper and
Scott, 1989), one of the theory’s strongest proponents, is a territorialized expression of public
goods, policy supports, amenities, and external economies which derive from, and exist
alongside, customs, traditions, and taken-for-granted rules and routines. These context-specific
factors are called “conventions” and they represent interdependence between the social, political,
and historical forces which give shape and meaning to the policy process, policies themselves,
and even the lack of policy or regulation in certain cases. What makes these interdependencies
important for regional development is how they help constitute a framework for collective action
to manage different kinds of relations defined by economic uncertainty, and in this way resemble
the meaning attached to economic institutions and property rights presented in North (1990).
Discussing what this means in practical terms is the central theme of this chapter.

As it regards science and technology issues and their contributions to catch-up forms of
industrial development, there are generally speaking two dominant approaches to consider for
my purposes of examining innovative regions and economic development. On one hand, late
industrialization theory has tended to focus on the need of government to help the economy
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overcome large skill deficits, high levels of unemployment, problems of few entrepreneurs
capable of managing large scale organizations, an over-supply of potential subsidies to allocate,
not to mention the fact that the contemporary period of economic history is characterized by
large corporate structures in advanced regions having acquired substantial market power and
entrenched advantages related to proprietary technology (see in particular Abramovitz, 1986;
Amsden, 1989, 2001; Haggard, 1990; Wade, 1990; Hikino and Amsden, 1994; Rodrik, 1995,
1997; Evans, 1996). The focus tends to be centered on the quality of government intervention
and the kind of state-directed reciprocal control governments can have in putting in place
performance-driven measures to nurture infant industries and to accelerate economic and
technological learning. The principles that govern subsidy allocation are key aspects in assessing
the quality of state-business relationships that foster the long-run productivity improvements
necessary for competing in a broad class of industries at world market prices. This is obviously a
gradual and long term process but one that places science and technology at the core of industrial
policy. The other dominant branch of theory in this area of science and technology examines
“national innovation systems” from the perspective of key institutions and institutional processes
supporting technological advance, often from a cross-national perspective (see in particular
Lundvall, 1992; Nelson, 1993; Nelson et al., 1994; Kim and Nelson, 2000; McKelvey and
Orsenigo, 2001). Evolutionary and behavioral economic notions of innovative activity have
influenced this research to try to account more for how knowledge and skill development occurs,
and the types of institutions that get built up over time to support learning and innovation in
society, although the focus has tended to be more on advanced economies. National innovation
systems research shares with late industrialization theory a central analytical concern over the
role of science and technology in economic performance. Its emphasis however, is more on the
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institutions that shape technological opportunity and the human and organizational capabilities
required to develop opportunities for innovation, which are key determinants of long-run
economic growth. More recently, this body of research has become more focused on processes
of economic catch-up (Nelson, 2005) in countries with less industrial history and overall levels
of economic development. In so doing, national innovation systems has broadened its scope to
include other aspects of the institutional landscape such as labor market institutions, legal and
health systems, as well as a more thorough consideration of educational structures, something
which has been heavily oriented toward higher education in the applied and basic sciences.

This chapter will examine each region through its institutional development and policy
formulation in how science and technology matters have been placed at the heart of economic
development planning and policy design. However, the focus will be on the unique set of
conventions and forces which have brought considerable growth, capability development,
indigenous firm formation, and foreign investment into the region. I concentrate on the role of
conventions – namely, what they are and how they exert influence on the policy process – and
capacities for economic action. I make use of extensive interviews conducted in each region
with an important cross-section of public and private sector actors.45 Although certain key
developmental outcomes are shared in both Dublin and Beijing, their experiences point to
historical and structural differences which are substantial, including issues of country size and
economic openness. I therefore cover each region separately. Although I address public support

45

On the public sector side, these include science and technology bureaucrats, municipal government officials,
science park administrators, and economic development planners. In the case of the private sector, I conducted
interviews with venture capitalists, representatives of foreign technology firms, property developers, and industry
analysts. In addition, I gathered extensive information from university officials and academics related to the
enhanced status of the research university within each region, including its increasingly entrepreneurial role in a
regional system of innovation.
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to the university and particularly to the scientific and engineering research establishment in both
regions, in Dublin I emphasize labor market transformations and issues of wage moderation and
fiscal policy pressures alongside the effects of prolonged economic stagnation, high
unemployment and efforts to attract foreign investment. In Beijing, the focus shifts to a
significant re-orientation in the state’s thinking about science and technology research and how it
relates to national economic growth and modernization. The capital has in many ways become a
key test case for experimentation with new enterprise structures and mixed economy approaches
to commercializing the output from what has for years been a highly closed state-driven
scientific research apparatus. It has done so with the intent of trying to learn from and capture
some of the positive outcomes in other innovative regions outside China. I conclude this chapter
with a review of the most important conventions and key differences between each region and its
likely meaning for the rate and direction of continued innovation-led economic development.

5.2 The Dublin case: openness and directed innovation

Even when one considers the current difficulties weighing on the Irish economy, its underlying
innovative capabilities are substantially stronger than possibly at any point in the country’s
history. From the post-World War II period up through roughly 1970, Ireland was a significantly
more closed economy than it is today. By the early 1970s, almost a quarter of the working
population was still involved in low-income agriculture, with only 27% of the workforce
engaged in non-agricultural production (OECD National Income Accounts database; Central
Statistics Office, 2005). After about fifteen years of rapid economic growth covering roughly the
period from the late 1980s up to 2002, Ireland has become one of the most globalized economies
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in the world, where prior to the economic crisis of 2007-2008 more than half of its
manufacturing and financial sectors were owned by foreigners. By 2002, 42% of the labor force
was working in non-agricultural sectors, but the pace of this transformation was concentrated in
the latter half of this thirty year period 1971-2002. On several broad indicators, Ireland had
substantially closed the gap with many of its richer European counterparts.

For a country that had for generations been characterized as a surplus labor economy with a high
labor force elasticity – meaning a high propensity to emigrate, primarily to the UK but often
substantially further – the dramatic transformation in the availability and the nature of
employment created is an economic growth story with many facets to it. In this section I will
concentrate on a selective set of factors which have contributed crucially to the development of
the skill base and innovative potential of the economy in general, but especially in the capital
region. Although my focus will be on science and technology policy and related factors, the
discussion of conventions will lead us to consider other influences which interact with the main
subject matter such as important historical shifts and certain macroeconomic considerations.
There are three main areas where policy has been generating public goods in ways that draw on
contextualized factors and have served to enhance capabilities for innovative economic action.
These pertain to establishing sectoral priorities and promoting science and technology across the
higher education sector; processes of social cohesion in the labor market; the role of foreign
corporations particularly those from the United States, and broad-based efforts to expand the
sources of R&D activity.

170

5.2.1 Sectoral targeting and long-term support for research

Many of the foundations for Ireland’s move into technology sectors such as ICT were laid back
in the 1960s and early 1970s. The year 1967 marked the introduction of universal access to free
secondary education. There was a widespread belief in the need for a better educated population,
and especially increasing the number of technicians. This was felt quite profoundly within Irish
society in the late 1960s as the country’s population was at one of its lowest points since the
Great Famine of the middle of the 19th century (1845-1852). Even though there was not much
demand for such technical personnel at the time, the early 1970s saw Ireland taking important
steps to promote economic growth through attracting foreign direct investment. The belief was
that if the government was going to be serious about this effort it would need more engineers,
scientists, doctors, and qualified personnel at an advanced certificate level than were available at
the time. What followed was a government push to dramatically expand the higher education
sector. This occurred in several stages beginning with the creation of regional institutes of
technology throughout the country in the 1970s and the creation of two new universities called
National Institutes of Higher Education (NIHE), in Dublin City University and the University of
Limerick. As the economy worsened sharply in the 1980s, the country had nevertheless
succeeded in attracting several large foreign firms, notably in computer manufacturing, the ICT
and pharmaceutical sectors.

Government’s efforts at expanding the research capabilities of the higher education sector have
been concentrated around two major initiatives which constitute the core aspects of Irish science
and technology policy covering the fifteen year high growth period which began in the late
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1980s. Science and technology policy was closely tied to the government’s strategy of
promoting economic growth through foreign investment, primarily in technology intensive
manufacturing. The primacy of battling high levels of unemployment was an overriding concern
for the government during the 1970s and 80s. Foreign investment promotion and job creation
strategies came together as a long-term development imperative through the expansion of science
and engineering capabilities in the higher education sector, leading to new localized
interdependencies and opportunities.

The Program for Research in Third Level Institutions (PRTLI)

In the mid-1980s when unemployment was close to 17%, and as high as 30% for people under
35 years old, private industry began to realize for the first time that not enough was being done
to invest in research and development. This was, as mentioned earlier, a time of increasing
concern about strategic trade and national economic and technological performance.
Universities had been complaining for years that science and technological research had been
relatively neglected; however it was only when Irish industry began to realize it was a problem
that things started to be done about it.46 Gross expenditure on R&D as a percentage of GNP for
Ireland has averaged about 1.4% over the last ten years, extending back to 1998 (Forfás, 2009),
but it is at a higher base in terms of the size of the economy than was the case when the country
was well below 1% of GNP throughout much of the 1970s and 80s.
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This was communicated to me by the Director of the University College Dublin (UCD) technology transfer and
incubation center called NOVA/UCD. It was also a view held by several other S&T experts within the university
and government sectors interviewed for this study.
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In 1990 the Higher Education Authority undertook a high level review of research and
development within the higher education sector, which found some very good pockets of R&D
taking place, but an absence of an actual strategy for universities. The Government initiated a
multi-year program of investment in university research infrastructure called the Program for
Research in Third Level Institutions (PRTLI). It focused on critical sectors that had been
targeted by the government back in the 1970s to promote economic growth through foreign
direct investment, namely biotechnology and ICT. The program invested over 600 million Euros
over successive rounds covering over five years. Each round of the program focused on building
up high quality R&D capability of international standing. Earlier rounds were centered on
physical infrastructure capacity for research within universities, such as developing the Conway
Institute, the Dublin Molecular Medicine Center, and dramatically increasing research facilities
for computer science departments. Subsequent rounds were concentrated on strategic planning
within university departments and creating stronger interactions among researchers and to begin
to establish networks of Irish researchers working on platforms of commercially-driven R&D. It
was as a result of this program that Irish universities began establishing commercially-leaning
technology transfer and commercialization programs for publicly-funded research. Although
estimates have varied over the last twenty years, Dublin-based universities account for anywhere
between 30-40% of the indigenous portion of the software sector, including some of Ireland’s
most successful technology firms.47
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These estimates are provided in various Forfás annual reports, as well as in a series of surveys specific to the
Irish-owned portion of the software sector carried out annually by a venture capital research organization called Hot
Origin, which ceased operating in 2005. My own sample has 40% of firms originating from research conducted
within Dublin area universities, although it is not a randomly selected sample.
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Science Foundation Ireland and the push for basic research

A key facet of the Irish Government’s agenda for expanding research and development
capability has been to determine where the country may have a comparative advantage, and
indeed to what extent the Government should be investing in world class research. The
government convened an array of university, business, and governmental actors in what was
called a Technology Foresight Exercise in the early 1990s. The openness and public nature of
this process was as important as the conclusions that came from it. In some ways, the public
debate surrounding this Foresight exercise stands in contrast to a more directed and often closed
policy process surrounding science and technology in several countries in East Asia (Amsden,
1989, 2001; Amsden and Chu, 2003; Lee, 2000; Mathews, 2002; Rodrik, 1995, 1997; Wade,
1990) and legitimized many of the steps being taken by the government to reduce
unemployment and bring technology firms of international standing into the country, something
which by the early 1990s was beginning to produce results and gain attention abroad, creating
additional momentum for foreign and public sector investments.

The recommendations were that the government should be investing in “niche” areas of certain
sectors where it was already successful in attracting foreign firms. This was predominately in
biotechnology and ICT though a few other areas were included as well. The government
allocated €670 million toward a program to invest in basic science research and to attract
international researchers to Ireland through what was initially conceived as five-year €5 million
fellowships.48 This initial approach was founded on the creation of distinct institutes of
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It is worth mentioning the conception of “basic research” in this context is not necessarily in line with a more
strict definition of what constitutes the basic or natural sciences and those that are considered applied sciences. For
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technology separate from the universities that would be created from scratch and were
subsequently seen to conflict with some of the goals of the PRTLI Program about building up
research capabilities within the universities themselves. The principal objective was to attract
world class researchers to Ireland, and to do so the government set up Science Foundation
Ireland (SFI) to administer the program, which maintained a rigorous set of standards related to
peer review, world class research, and bringing in international teams to evaluate proposals. The
program itself moved toward what are called Centers of Science and Engineering Technology
(CSETs) which are much larger grant programs of €20 million still over a five year period but
with a far more significant role for industry-university collaboration. The aim was to get
networks of Irish researchers working closely with the R&D units of foreign technology
multinationals; it has been a central element of the government’s strategy of moving foreign
direct investment from production and manufacturing further upstream toward high quality
research and development. SFI has been keen on getting foreign firms to make €5 million
contributions toward these CSET grants but focusing on “in kind” contributions, which has
meant getting these multinationals to commit top caliber research personnel to undertake
collaborative R&D ventures within the context of these programs. In this way, the work of SFI
is clearly focused on developing research talents and less on the infrastructure side.

The combined effect of these two programs effectively doubled public sector expenditure on
research. The consensus view among business and government leaders, not to mention within
the university sector, is that it has changed the whole complexion of research in Irish
universities. It further signaled a commitment to renew the skill base of the economy, so much
one of the most important studies that draws clear distinctions between each of these areas of advanced research, see
Klevorick et al. (1995) on the famous Yale Survey covering the sources of influence and technological opportunity
in US industry.
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of which had been exported in previous decades. The Greater Dublin Area, having the largest
concentration of top universities and being the most important recipient region of foreign direct
investment, benefitted in terms of substantial job growth, but it also gained immeasurably in
terms of a renewed confidence in the region’s overall prospects for growth. Perhaps the most
important effect of these policy measures to expand science and technological research
capabilities has been a widely shared sense that wealth-generating opportunities through
innovation were becoming available on a level not previously seen in Ireland or the capital
region. This brought about new investment opportunities, particularly for indigenous firm
formation and began a long term processes of diversifying the sources of R&D.

5.2.2 Labor market effects: finding a way out of crisis

If ever there was a case where sustained levels of high unemployment, emigration, and
prolonged stagnation in many non-agricultural sectors of the economy could be regarded as an
asset for an economic turn-around, Ireland and the capital region would have to be viewed as the
poster child case. In the early to mid 1980s, the economy was in trouble. The Irish Government
was running a large current account deficit of over 15% of GNP, while public sector debt had
expanded to 130% of GNP, and inflation had hit 21% by 1981 (Central Statistics Office, 2005;
OECD, 2009). The Government’s attempt to rein in these twin deficits brought about a massive
increase in taxation levels as a share of GNP, increasing by over 10 percentage points in a seven
year period covering 1979 to 1986 (Honohan and Walsh, 2002: 3-8). By 1986 the
unemployment level had hit 17% and people were talking about “open unemployment” and the
need to “take people off the streets,” while net emigration had reached 1% of the country’s
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population. There was little room for the government to maneuver, particularly as it regarded
job creation through fiscal expansion, causing it to turn to industrial policy as the key to
resolving economic problems that seemed to only be worsening. The discussion veers a bit from
discussing S&T policy, and concentrates on drawing out the linkages between high technology
employment and broader labor market developments.

Social partnership agreements in achieving wage flexibility

An important factor in the region and the country’s growth revival over the 1990s and through
the first few years of the new century has been the use of centralized wage agreements. Wage
restraint has been a hallmark of the expansion and reversal of economic fortunes during this
period, and its role in the recovery is attributable to the prolonged period of high unemployment
which preceded. Although the Irish unemployment rate has always tracked quite closely that of
its largest trading partner, the UK, with net emigration seemingly placing an upper limit on the
gap between the unemployment rates of the two countries, Irish industrial relations and wage
bargaining have differed markedly from the UK experience. Both economies have experienced
sustained periods of mass unemployment but have taken different paths out of their crises
(Honohan and Walsh, 2002). Direct confrontation between trade unions and the government
during the 1980s defined much of the experience in Britain under Thatcher, such as the public
battle leading up to the crushing of the mineworkers’ strike in 1984, which brought about
legislative changes that weakened trade unions and the propensity to strike such as requiring prestrike ballots (Milne, 1994). In Ireland by contrast, there has been no explicit government
attempt to curb union power, or perhaps equally important, to demonize unions within political
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discourse.49 In fact, the role of unions was strengthened as a result of the return to centralized
bargaining processes in 1987, even though the prolonged employment crisis had weakened the
overall position of unions in the economy. Even though union membership, which peaked
around 1980, was beginning to wane by the late 1980s, the depth of the crisis saw public
authorities reverting back to a partnership approach which had been abandoned some ten years
earlier. By 1987, the depth of the employment crisis and the memory of highly polarizing
industrial strife and a very high strike rate some ten years earlier, allowed for a new centralized
wage agreement to be negotiated between the government and a substantially weakened union
movement. Despite declining power of trade unions at the time, there was a widespread belief in
the need for severe austerity measures and generalized belt-tightening.50 The agreement reached
in 1987 was followed up by at least four others covering 3-4 year time periods, each one
gradually extending the scope beyond the original objective of negotiated pay increases between
employers and trade unions aimed at promoting greater labor peace, to include matters of
taxation and other areas of economic policy such as social welfare benefits and employment
activation measures, as well as objectives such as “fairness and inclusion” and promoting an
“entrepreneurial culture” (McWilliams, 2005).

The social partnership process brought strike levels down to virtually zero during the 1990s, and
sustained industrial peace benefited to employers across the economy, including foreign firms.
Although wage agreements determined under partnership are extended to all industries and
employers, not just those represented at negotiations, the agreements are voluntary and are not
49

In a July 1984 speech in the House of Commons, Margaret Thatcher famously stated that giving into the striking
miners would constitute surrendering parliamentary democracy to “the rule of the mob” and described the miners as
“the enemy within.”
50
This perspective came from an interview with the head of University College Dublin’s technology transfer
office, NOVA-UCD.
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legally enforceable. They have therefore acted as pay norms for the private sector, even though
the direct relationship to aggregate pay has sometimes varied substantially. Centralized
agreements forged through partnership have provided the multinational sector, and particularly
affiliates of US firms which have little experience operating in an environment of centralized
wage bargaining, with a clear path toward understanding a corporatist approach at a macroinstitutional level. This has also helped them create a union-free workplace by providing the
kinds of information channels necessary for creating wage scales that attract and retain top tier
talent within the country. Much of the employment growth over the Celtic Tiger period has been
in new industries led by foreign firms where the level of unionization was low compared to the
health, education, public and administration sectors where it is highest,51 Nevertheless, the
existence of these agreements has acted as an important risk mitigation factor for multinational
technology firms considering more strategic long-term investments in Ireland, and particularly
within the Greater Dublin Area, in research and development activity.52

Fiscal policy, wages, and competitiveness

Efforts to lower the rate of taxation would be another central aspect of the government’s strategy
of promoting a healthier labor market capable of working in science and technology-based
sectors. At the height of the crisis in the late 1980s, an unsustainable public sector debt problem
and a dramatically worsening current account deficit was forcing the government toward severe
austerity measures. However, the government’s ability to seek additional revenues through
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Union membership within these sectors is 58%, while outside these sectors it stands at roughly 20% of workers
(OECD, 2009: 88-9).
52
This view was communicated to me by several senior Irish executives working within ICT multinationals such as
Microsoft Ireland, Intel Ireland, Oracle Ireland and Lucent Technologies.
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increased taxation was already being stretched to the limit. Every year from 1979 up through the
mid-1980s, the share of tax in GNP rose steadily, peaking at over 40% in 1984-5. The longer
term trend of fiscal expansion throughout the 1970s and into the early 1980s derived at least
partially from an entrenched pessimism about the ability of Irish private investment to generate
sufficient employment opportunities (Barry and Devereux, 1994). By the mid-1980s, even
paying for current expenditure programs was becoming problematic and additional tax burden
was no longer politically feasible with the top rate on income tax at 65%, corporation tax at 50%,
capital gains tax at 60%, and capital acquisitions tax at 55% in 1985.53 This situation was also
putting significant upward pressure on wage demands, making the importance of the centralized
wage agreements of the late 1980s even more significant. In fact, even though union
membership in various sectors was falling off in the late 1980s, the government was effectively
buying wage moderation through centralized bargaining. Reductions in tax rates were an
implicit part of the 1987 agreement and for subsequent agreements negotiated throughout the
1990s. In addition to the falling top marginal tax rates, the proportion of personal income taken
in income and social security taxes fell from 28% in the late 1980s to 24% in the late 1990s as
the government was clearly focused on what can be called expansionary fiscal contraction by
creating the conditions for stable growth through wage restraint combined with substantial
concessions toward reducing the overall tax burden (OECD, 2009, Honohan and Walsh, 2002).

The steady increase in real wages from the 1970s into the mid-1980s came to an end in 1986
with the revival of the pay bargaining regime, even as the overwhelming share of employment
growth in the fifteen year period that followed was in new sectors, particularly in “market
services.” In addition to traditional services such as hotels, restaurants, and pubs, this also
53

By 2001, these tax rates had fallen to 42%, 12.5%, 20%, and 20%, respectively (Honohan and Walsh, 2002: 8).
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includes internationally traded services such as financial and other advanced producer services
(e.g. legal, accounting, consulting, etc.), but also software reproduction and development. Other
sectors experiencing high levels of employment growth were also newer sectors (for Ireland)
such as electronics, pharmaceuticals, and medical instruments where the presence of foreign
firms has been significant. In many of these sectors, the foreign-owned portion of the sector
accounted for as much as 90% of output (IDA, 2004). Ireland’s sustained climb up the league
tables in terms of labor productivity and competitiveness over the 1990s is clearly linked to the
country’s overall strategy of promoting growth through foreign direct investment, which itself
was greatly enhanced by a zero rate of corporate taxation which existed for several years in the
early to mid-1990s before Ireland was required by the European Union to harmonize the level of
corporate tax to its current level of 12.5%.

In summary, the rapid economic expansion in Ireland, including that part along high technology
lines, drew from a far more cooperative approach between key economic actors and government
policy-makers than had been achieved at any other point in the country’s history. The industrial
peace that prevailed throughout the 1990s was crucially linked to the weakening of the trade
unions, resulting from overwhelming job losses and acute levels of unemployment, and an ever
tightening public sector debt problem. Faced with a legitimacy crisis, the essential convention
related to the labor market which helped enable Ireland to put itself on a path to recovery and
growth was the conciliatory approach adopted by the government, rather than the highly
confrontational and polarizing actions taken by the Thatcher government throughout the 1980s.
This in turn allowed for moderation of nominal and real wage demands in a reciprocal manner,
allowing the government to provide much needed tax relief, social welfare improvements, and a
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growing list of government commitments in other areas. This kind of labor market stability was
an essential element of the government’s ability to sustain inward investment by foreign
corporations. However, government commitments to many of these measures hinged upon
promoting much stronger economic growth, and foreign investment has been a key driver behind
the country’s move into growth-oriented high technology sectors, as well as increasing labor
productivity.

5.2.3 Multinational investment and productivity: where did all the jobs come from?

The most distinctive elements of the country’s move into more advanced technology activity
have been its openness to trade, a high degree of foreign ownership in both manufacturing and
service sectors, and a sustained growth in labor productivity. The role of the foreign firm has
been a cornerstone of the country’s science and technology policy. By 2000 approximately ten
times as many people were working in high technology sectors, as opposed to the mid-1980s.
This was spread between high technology manufacturing (mostly in chemicals, pharmaceuticals
and electronics sub-sectors) and in market services, as mentioned above. The latter category
represented over 42% of total employment in 2000 compared to 37% in 1985, but its
composition tended more strongly toward advanced producer services industries and the
software reproduction and development aspects of the ICT sector than was the case fifteen years
earlier (European Commission, 2000; Census of Industrial Production, 1999). The relationship
between the role of foreign firms and government science and technology policy has been a key
contributor to Irish economic growth in two important respects. The first is the more commonly
advanced explanation of employment and productivity-enhancing growth through policies aimed
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at foreign investment promotion. The other is the effect foreign investment promotion in high
technology activity has had on national firm formation and the capital region in particular.

Multinational investment and contributions to production and productivity

There is little question that Ireland has used a potent combination of tax inducements,
infrastructure spending, historical connections to the United States in particular, and an energetic
industrial promotion agency to bring technology multinationals into Ireland and to gradually
incentivize them to undertake more significant research and development activities. The high
degree of openness to international trade and foreign ownership in certain sectors has helped
make Ireland one of the most globalized countries in the world. In 2000, the ratio of trade
(exports plus imports) to GDP of 173% was second only to Singapore. This gets at what
Honohan and Walsh (2002: 19-23) call the near “entrepôt” character of the Irish growth boom
during the Celtic Tiger years, meaning that a limited number of manufacturing and
(internationally traded) service sectors account for a very disproportionate share of economywide exports and output, as well as corporate profits. These sectors such as biopharmaceuticals,
other chemicals, electronics manufacturing, and software reproduction and development, are
dominated by foreign firms and consequently also make a disproportionate contribution to
aggregate productivity statistics where the level of output per employee, or value-added per
employee, has been substantially higher than across much of the rest of Europe, and especially in
the software sector. An extreme example would be the close to two dozen firms,
overwhelmingly foreign, working in the “organic basic chemicals” sub-sector (NACE code
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2414) which accounted for 18% of Irish exports in 2000, or roughly 14% of GDP (value-added
amounted to 8.5% of GDP when the sizable import component is subtracted).

A careful reading of the statistics, however, is required to understand where the effectiveness of
science and technology policy meets certain other foreign investment promotion policies. By the
end of the 1990s it was clear that the package of incentives being offered by the government
were having a successful impact in attracting foreign corporations who were also beginning to
take advantage of them. For instance, in a number of the sectors previously mentioned, the
foreign corporations working in them are often working with high valuable patented products,
and even though the R&D that has gone into their development has almost systematically taken
place outside of Ireland, and very often in the United States, much of the profits on the other
hand are booked in Ireland as a consequence of low rates of taxation on corporate profits but also
due to rules on transfer pricing. These latter have allowed foreign affiliates of multinational
firms to locate a very high percentage of the company’s profits in the country. This helps
account for the rapid increase in value-added per employee but complicates the analysis of the
underlying relationship between output and productivity.

Adjusting for the weight of the foreign-owned sector in overall trade and exports is an essential
part of understanding the true economic value of the work actually being undertaken in Ireland
since foreign firms have accounted for approximately 80% of Irish exports in the latter half of
the 1990s up through 2002. Productivity growth has also been higher in sectors with a high
proportion of foreign firms. Attempts at making important corrections to the economic data on
Irish productivity have, however, often tended to minimize the importance of an equally
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important long term trend which has been the success of the Irish economy, and its science and
technology technocrats, to capture an increasing share of the stock of foreign direct investment
into Europe, particularly US FDI, extending back into the 1970s. The explanations for this form
part of a continuum of technological upgrading within the local skill base, on one hand,
combined with the specific policy inducements on the other, which together have steadily
transformed the character of work undertaken within many foreign affiliates operating in Ireland.

In the software sub-sector for example, software reproduction (“reproduction of recorded media”
in the language of European NACE codes) has evolved since the mid-1970s from an industry
largely centered on copying floppy disks (and later CDs), shrink-wrapping, and packaging for
export already developed software for firms like Microsoft, to include software localization
(adapting software to different language and cultural contexts) and gradually more sophisticated
activities like coding and even product development. Ireland’s expertise in localization of
international brand software has become the most sophisticated in the world. This has pushed
Microsoft and other ICT multinationals gradually to locate more sophisticated and strategic
portions of their global operations including R&D to Ireland. The commonly held opinion
through corporate interviews with senior managers and R&D decision-makers of several world
class technology multinationals including Microsoft, Oracle, Intel, Lucent, Sun is that specific
policy inducements such as those of the Industrial Development Agency (IDA) related to land
and facilities development as well as assistance in regulatory compliance procedures and
preferential corporate tax rates have played an important role in attracting firms to Ireland
initially. However, as these foreign affiliates have grown, the role of policy and tax advantages
have diminished in importance. Decisions about expansion and locating ever more strategic
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aspects of research and development in Ireland turn more concretely on access to specific skill
sets, the quality of the research environment, labor market stability as alluded to above, and a
layer of local and international firms which can provide needed services and specialized inputs.

In addition to the disproportionate weight of the foreign-owned portion of the Irish economy, and
especially in high technology sectors, the Greater Dublin Area has also benefitted
disproportionately from foreign investment. The metropolitan region of Dublin has succeeded
over much of the last twenty years to attract the overwhelming share of foreign direct investment
into the country. Most estimations tend to converge around close to 50% of all jobs created
through foreign investment during the 1990s as being concentrated in the greater metropolitan
region of Dublin.54 These concentrations are higher for particular sectors such as ICT, financial
services, and pharmaceuticals to a lesser extent where County Dublin is really the center of an
industrial cluster. Foreign investment in the manufacturing sector has been more geographically
dispersed. Despite the protracted economic recession of the last three years, Dublin remains as
one of the top five most attractive European cities according to annual surveys of business
investment trends conducted by Ernst and Young.

Perhaps one of the most important localized factors which continues to drive technologyintensive foreign investment into Ireland has been the evolution and progressive maturation of
the indigenous sector. Especially in the ICT sector, public investments in science and
technology research combined with strong efforts at promoting investment by technology
multinationals, have produced a layer of national firms which will be the key for promoting
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See in particular Gleeson et al. 2006; White, 2003; Kearns and Ruane, 2001; O’Malley and O’Gorman, 2001;
OECD, 2000; National Spatial Strategy, 2002
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stronger growth and greater balance in the sources of innovation, which will be a more long-run
attractive feature for continued foreign investment and progressive deepening of the foreign
firms already operating in the capital region than specific tax-related policy enticements.

The link between multinational investment and the Irish-owned sector

Although roughly one third of Irish technology firms make direct sales to foreign firms in the
ICT sector (Hot Origin, 2004; Forfás, 2006), the level of this kind of traded interdependence
must be placed in the context of the extremely low level of Irish firms operating in these sectors
some fifteen to twenty years ago. Again, in the ICT sector, foreign firms like Digital Equipment
Corporation (DEC) operating in Galway in the west of Ireland, and Microsoft and Oracle in
Dublin back in the 1980s have been an extremely important source of software and ICT
experience for subsequent Irish software entrepreneurs. After the closure of the DEC operations
in Galway around 1990, where close to 1,000 people were employed mostly in hardware
manufacturing, a group of twenty people migrated to HP in Dublin and formed the core of a
strategic software development operation that remains one of HP’s most important software
development centers. In addition, some twenty indigenous firms were formed, mostly in
software development, from the experience gained from management spillovers related to the
DEC experience. Five to ten years later, several of these firms were sold for considerable sums
of money.55

This story illustrates the flexible adjustments in the way capital and labor were reallocated to
new uses whereby a company changes quite significantly what it was doing (from hardware
55

This information comes from a personal communication from the director for ICT at Science Foundation Ireland.
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manufacturing to software development), and this in turn leads to some regional realignment of
resources, with the workforce changing along with it. In addition, it underscores how both
foreign and indigenous firms were each able to benefit from corporate restructuring brought
about by the closure of DEC’s investment in Ireland. This experience shows quite clearly a more
general and significant process that took place throughout the 1990s, namely that the powerful
inflows of foreign investment into the Irish economy, particularly in the ICT sector, were not
crowding-out national firm formation. In fact, they were having quite the opposite effect, with
hundreds of indigenous firms being created, overwhelmingly in the Dublin metropolitan region.
Such a dominating presence by foreign corporations has, in other countries and at different times,
acted as a brake on national firms from forming even in non-import competing sectors (see Lall,
1993; Yeung and Li, 1999; and particularly Amsden, 2001).

The experience of the Greater Dublin Area for ICT and the software sub-sector in particular
reflects the combination of perceived growth and wealth-generating opportunities available to
Irish entrepreneurs through innovation and an enabling environment for Irish business formation.
Irish workers acquired experience provided by the foreign firms in the multinational sector, but
also confronted dramatically expanding opportunities in the higher education sector, which
supported advanced research and networks of research activity (also involving technology
multinationals). Irrespective of the differences in terms of market power between the foreign
and the indigenous sectors, the effect has been to broadly legitimate the government’s policies of
promoting employment growth and skill development through technology-centered foreign
investment coupled with strong and sustained action to increase the scale of Irish science and
technology research across the university system.
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5.3 The Beijing case: social engineering and crowding-in effects

The metropolitan region of Beijing has pursued science and technology policy with some
strikingly similar effects to those of the Greater Dublin Area but through rather different policy
approaches. The capital has always possessed some distinct assets over the rest of China in
terms of science and technology capabilities with a state-run apparatus that has existed for
several decades. The city has a remarkable concentration of academic and research entities,
including two of China’s most prominent academic institutions (Peking University and Tsinghua
University), as well as some forty other universities and applied science research institutes, most
notably the Chinese Academy of Science (CAS). However, despite many natural comparative
advantages for science and technology leadership, the emergence of a commercially viable high
technology activity in Beijing was by no means a foregone conclusion.

The S&T system in China still bears much resemblance to a Soviet-era style of organization.
Designed in a highly integrated and centralized manner with administrative control concentrated
within the Ministry of Science and Technology (MOST), the science and technology structure is
also a vast network of different industrial ministries, many of which have their own research
institutes and laboratories, spread across the country. The system has been undergoing many
substantial changes but MOST still exercises a great deal of budgetary authority for the various
public research institutes and universities when it comes to funding R&D activity, as well as
policy guidance on industrial planning. The focus in this latter area has gradually moved away
from promoting specific technologies and is focusing more on governance aspects and
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rationalization of the overall S&T system. One of the hallmarks of the Chinese system under the
centralized industrial planning period was the complete separation of economic production from
the R&D process, meaning that “there were no companies, only factories.” Factories performed
only manufacturing, and what R&D activity did take place was carried out by outside
organizations, usually linked to the industrial ministries. The factories merely followed the
orders associated with the plan regarding output levels and design specifications. Research
output was simply transferred from the various research entities to the factories which
concentrated solely on the manufacturing process. In the words of one senior MOST official
interviewed for this research, “the philosophy with regard to managing R&D for manufacturing
under the planning system was ‘you do your research, and when you have your results, please
give it to me and I’ll make it.’” Even the sales function was entirely separated from both R&D
and manufacturing.

By the 1980s it had become increasingly clear that the country was not getting much in return for
all of its investments in such an expansive S&T system. The process of state coordination was
segmented across many different structures and regions, and there was little in the way of a
patent or a peer review system which could help bring technological innovations into the market
place. In addition, many of the institutions comprising the system were plagued by a variety of
other problems not conducive to innovation. These included the high degree of politicization
which provided inadequate incentives to work on projects with true commercial application, poor
linkages to international research networks, and bloated organizational structures encumbered
with administrative criteria for performance which adversely impacted the overall environment
for research and staff morale. In terms of the city, there were was an impressive array of
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institutional infrastructure in Beijing, but the perception was that most organizations were
working in isolation from each other, but especially with regard to having direct linkages with
firms and critical businesses processes of real corporate R&D. As the Chinese government
began to look outward in a more strategic manner in the early 1980s, it began noticing how
certain high technology areas around the world were developing such as Silicon Valley and parts
of Japan around Tokyo among many others, and how the science and technology system was a
great deal more open to the market. What began to take root was a fundamental awareness of
how the S&T system was an instrument for economic growth and not just an administrative
function of following instructions linked to a plan. The result was a radical shift in philosophy.

Overcoming the high degree of fragmentation and disjointed coordination was the principal
planning issue that economic reforms have sought to address in the area of science and
technology policy. This section covers two specific areas where policy has drawn upon
particularly important conventions to encourage linkages and interdependencies between those
doing science and technology research work on one hand, and new enterprises which could apply
these innovations on the other. An equally important factor has been the evolving market for
science and technology products, which has of course brought many of the same technology
multinationals discussed in the previous section on the Irish experience. The first relates to an
evolving and sustained pragmatism of science and technology planners for opening up the S&T
system to new ideas. The second is the specific physical or planning expression this emerging
vision for science and technology as promoting economic development has manifested,
especially around the development of high technology science parks.
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5.3.1 Gradual opening to the market: experimentation and flexibility amidst rigidities

The early 1980s was a time of much policy introspection for science and technology bureaucrats.
As I mentioned at the beginning of this chapter, techno-nationalism was on the rise and the
Chinese government was becoming increasingly aware of the strategic technological advantage
of certain countries, particularly the United States. Several prominent scientists pointed publicly
in the mid-1980s to what the government subsequently referred to officially as a growing “high
technology gap.” Among the specific examples mentioned by these scientists was the US
military’s “Star Wars” program with the implication that China was falling further behind in
what were seen as strategic areas.56 This example was indicative of the thinking at the time,
which was that the science and technology system with all its different industrial ministries,
technology institutes, public research laboratories, universities, and even the prestigious Chinese
Academy of Science, were not producing research with sufficient tangible application that might
serve to close this growing divide.

What ensued was a series of government spending programs designed to improve China’s
position in strategic areas. Some of these programs, such as the 863 High Tech Program initiated
in 1986, were more focused on high tech military sorts of concerns, while others that followed
such as the Torch Program and the 973 Program were more geared toward innovation in
industry. I do not review these programs here and the effect they have had on the course of
science and technology policy in China as this has been done by several scholars (see Gu, 1996;
Liu and White, 2001; Lu and Lazonick, 2001; and Segal, 2003). Rather, I will direct my focus
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This bit of historical information was a personal communication from a senior official in the National Research
Center for Science and Technology in the Ministry of Science and Technology (MOST).
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in this section to discrete underlying processes of experimentation and incremental opening
which have supported an evolving form of social regulation around high technology enterprise in
the capital. This was fundamentally aimed at creating explicit interdependencies and linkages
with market processes. However, how to get various entities within the system to relate to actual
business activity was not known at the start. Consequently, a high degree of experimentation
and policy-based engineering was required to chart new directions for opening S&T research.

Balancing new ideological challenges with “people-run” enterprises

The capital region was home to the largest concentration of institutional assets in the country as
mentioned above, but this also meant that many bureaucratic obstacles and entrenched power
relationships complicated any effort to reform the S&T system. However, bureaucratic fiscal
power concentrated in MOST also provided reform-minded planners with some of the essential
tools to promote new firm formation and some of the beginnings of a system to commercialize
research results. One of the greatest initial obstacles to opening of science and technology
research to commercial market activity was the ideological issue of allowing specific individuals
or newly created entities to derive private gain from the fruits of publicly-funded research.
Managing intellectual property issues and market organization linked to different types of
publicly-funded research systems, whether they be public laboratories, institutes, or publiclyfunded universities, is something faced by many if not most countries. However, this same
question as it was posed to S&T technocrats in the capital of the Peoples’ Republic of China in
the mid to late 1980s had some distinctive elements.

193

The longstanding Chinese tradition of valuing knowledge and education is an important, albeit
difficult to assess, factor. However, one of the key conventions which permitted the gradual
opening of China’s innovation system has been the government’s willingness to look outward for
novel ideas and attempt to gradually internalize and adapt them to a Chinese context. The
experience of numerous innovative regions around the world in the mid-to-late 1980s whether
they be in the United States, Japan, or Europe indicated a strong connection between science and
technology and economic development and the need for closer alignment of R&D activity to a
market mechanism that could value and direct research output to its most fruitful application.
The specific forms of market organization and supporting institutions varied considerably in
terms of reliance on small firms, vertical integration, connections to research universities, subcontracting with larger corporate structures, and traditional systems for worker training and skill
development. A willingness to draw upon aspects of successful innovation experiences in other
countries was perhaps one of the most significant policy-related aspects of the reform of the
science and technology system.

The strong sense of pragmatism and openness to experimentation enabled reform-minded
Chinese leaders to begin thinking about market mechanisms to help apply scientific and
technological research to a more commercial application. Roughly ten years after the official
end of the Cultural Revolution in 1976 the idea of bestowing some form of private or quasiprivate monopoly power to a new firm to exploit research viewed as in the public domain was
highly contentious. Although much debate was occurring at the time, the legality of such an
action was far from clear. Nevertheless, MOST began to promote technology development
processes outside of established ministerial and various other public research entities. While
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much public debate surrounded this issue of integrating private market incentives into the
carrying out of publicly-funded research, the ideological and legal ramifications remained
unclear while experimentation along these lines continued, and indeed accelerated toward the
end of the 1980s. This illustrates a key feature of Chinese approaches to policy, namely, that if
something novel can be done, the Chinese will proceed even if the legality of it is uncertain.
This stems from an understanding that the legal system is perpetually lagging behind other
aspects of social change, such that the concept of “testing” new initiatives is very important.
This echoes Chairman Deng Xiaping’s famous statements about economic reform processes
more broadly, “Test first, legalize it later.”

Second, was the issue of what types of firms would be stepping into what was at the time a
vacuum of real entrepreneurial activity related to innovation. The northwest portion of Beijing
in Haidan District, and particularly the street that runs between Peking and Tshinghua
Universities, was becoming by the end of the 1980s a center of retailing of consumer electronics
and computer hardware known as Zhongguancun Electronic Street. So, one of the key
antecedents of innovative entrepreneurialism in the capital was the emergence of a kind of
virtuous user-retailer-vendor environment which began to expand the scope of opportunity for
trade in technology products. This was an important catalyst for creating new types of labor
demand and gradual but sustained increases in skill development (Gu, 1996; Lazonick, 2004).
Equally important for the long term development of innovative firm-based activity was the
continuation of the government’s efforts in experimentation about opening up the S&T system
mentioned above, but specifically directed toward allowing new firm structures to operate in this
nascent space of market-oriented science and technology development. Broadly speaking, what
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were referred to as minying (people-run) firms began to populate the enterprise landscape in the
city’s new expanding technology corridor. What are mingying firms exactly, and how are they
related to the government’s policy of promoting new innovation structures? This is not a
question with either an easy or a complete answer.

The move to a more commercially-driven S&T system in the early half of the 1980s was initially
supported through various forms of fiscal and managerial decentralization within many of the
large research establishments, as well as through incremental redefinition of ownership in the
urban economy. These two aspects combined to provide gradually increasing scope for private
managerial decision-making as well as job opportunities to the unemployed and provision of
certain scarce services such as housing. Nonetheless, the range of sectors such enterprises could
operate in was severely limited, and research and development activity continued to be plagued
by political and administrative confusion and coordination problems related to different spheres
of research and production. It was not until a decision by the Central Committee in early 1985
that some clarification was given surrounding the types of organizational structures which would
be permitted to assist the S&T structure in making contributions to economic growth.57 By
providing some explicit backing for some of the first experiments of researchers from CAS
working partially outside public research establishments on new projects, the government
expanded the scope for technology markets and for “nongovernmental” forms of ownership in
technology sectors.
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This was explained during a personal interview with a senior official from MOST. See also Lu and Lazonick
(2001).
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The development of minying enterprises in Beijing, and subsequently throughout the country, is
not as simple as seeing a gradual rise in private entrepreneurialism, and a consequent move away
from state-owned enterprises. Rather, it is perhaps best characterized as a pragmatic effort on
the part of science and technology planners to multiply the types of management structures
which could be brought into the process of developing marketable research output. The concept
of people-run enterprises does not entail an absence of state involvement.58 It does however
entail having autonomy from the industrial planning structure, as well as less restrictive
administrative ties, including having no ties at all, to supervisory agencies or different research
structures from which these new firms may have originated. In addition, it meant these firms had
responsibility for their own development, organization, financing, and finally, for all profits and
losses. Despite the tacit approval given by the central government to different nongovernmental
forms of ownership in the technology sector, there was nevertheless a high degree of ambiguity
surrounding what it meant to be developing a business in this evolving technology area. It is
important to recognize that this uncertainty was an asset in line with the overall process of social
engineering and experimentation described here. The government did not want to overly define
what it meant to be minying, and therefore restrict the types of organizational structures which
could usefully input into the process of promoting economic reform in the science and
technology system.

Ambiguity was an enabling factor that allowed local government planners, and subsequently
provincial leaders, to interpret central government policies more liberally than would otherwise
have been the case if such policies were clearly defined and rigorously monitored. In the words
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For instance, Segal (2003: 39-42) describes how minying enterprises can also be owned by the state (guoyou,
minying), owned by the university (dayou, minying), or owned by the people (minyou, minying).
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of a senior MOST official “If we clarify what it means to be minying, we are going to have
problems. You keep doing what you want, and then we can see what works best.” (as quoted in
Segal, 2003: 41) This kind of shotgun approach allowed the government to experiment with
quite divergent firm structures and systems of property rights to bring together new firms with
the research apparatus of the S&T system and constituted a flexible approach that embraced
uncertainty. It was one of the most significant assets the Chinese government brought to this
gradual opening up process, particularly given the absence of any obvious way forward about
how to intervene to jumpstart reform of the innovation system.

Bureaucratic fiscal empowerment

In order to give more self-sustaining momentum to these experimental reform initiatives and
provide further impetus to nongovernmental enterprise development, the government dealt with
the resource question a bit differently. Instead of designing financial incentive packages for
talented researchers to leave secure and often prestigious employment in different government
research institutions to start their own businesses, the government started applying more direct
pressure by squeezing the research budgets of the most important laboratories, universities, and
other research entities of various industrial ministries, including the Chinese Academy of
Science. Since many of the earliest firms that were started were initiated on the basis of
technologies that had been under development within these different institutions, the cutting of
research budgets was designed to address one of the key policy questions about the prospects for
the city’s development of high technology enterprises, which was what types of individuals
would be the driving force behind technological development with a market orientation? Related
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questions pertained to how these individuals should organize themselves for innovation, and
what should be the most appropriate role for government in supporting technology industries.

Notwithstanding the government programs alluded to at the beginning of this section which were
still largely directed toward the state-owned enterprise sector and diffusing new technologies to
the regions, the manipulation of research budgets by MOST and the State Science and
Technology Commission (SSTC) had the overarching objective of forcing talented researchers to
develop their own businesses even with the understanding that the types of industrial research
being taken out of these institutions was quite clearly in the public domain. What was less clear
was how to link this research to new market opportunities. For this, the government was
counting on extensive social networks between scientists, university professors, and other
researchers to be the basis for enterprise formation, but also for developing important local
political connections that would be important to protect against the possibility of ideological
attacks from those more resistant to the reformist agenda. Many of these inter-personal ties were
forged through well-developed alumnae networks of Beijing-based universities, Peking and
Tshinghua universities in particular. As the preceding chapter on Beijing indicated, these ties
have been an extremely important source of technological expertise, labor inputs, connections to
local bureaucrats for the purpose of raising capital, and for facilitating business linkages to other
firms who could act either as suppliers or buyers of new technology goods.

In summary, government policy toward nongovernmental enterprise development throughout the
1980s up until about 1993 tended to draw strongly on budgetary control as well as setting up
broad political parameters to promote experimentation. New firm formation was encouraged by
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squeezing public research budgets for institutions located in the city, providing tax breaks and
other tax holidays to newly created enterprises, and acting to protect the independence of internal
management practices within these new enterprise structures. Success was seen as hinging on
whether the local government could preserve the relative autonomy of the internal operations of
new firms (Segal and Thun, 2001), and an activist role for local government was sometimes
necessary to minimize interference from politically-motivated or rent-seeking agents. Even
though the pace of change was very fast and despite rapid growth rates for new enterprises, the
level of inter-connectedness between new minying firms was low and the development of new
industrial knowledge in this early period was confined to a few sectors such as new materials and
some aspects of Chinese language software (Liu and White, 2001; Lu and Lazonick, 2001).
There was however, a gradual realization that continued reforming of the S&T system through
experimentation guided by pragmatism and an outward orientation toward the market needed to
include other factors aimed specifically at developing linkages, infrastructure development, and
improving the prospects for business-led research and development.

5.3.2 The Beijing Experimental Zone and science park development

The pragmatic steps to confront some of the ideological, political, and organizational challenges
of opening up the state S&T system was an ongoing process of institutional evolution. The next
step after encouraging the formation of new enterprises was to develop concrete market
opportunities for firms. Although none of these developments were the pure outcome of
conscious policy design, the central state and the Beijing municipal government had a good
understanding of the assets at their disposal and a clear view of certain desirable outcomes
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related to more market-driven innovation and commercial enterprise development. Once the
initial experimentation of the 1980s began to produce a few companies capable of adapting
technologies developed in public research institutes and universities to commercial applications,
firm formation from spin-offs from public structures developed substantial momentum. The
pace of change was related less to an evolving division of labor within the northwest portion of
the city, and more to the number of public research institutions and universities that wanted to
get in on the action (Zhou, 2005).

Therefore, as the 1990s began, the role of both the central and the Beijing municipal government
became that of promoting an environment where new commercially-based linkages would take
root between different types of firms and research entities. More coordinated market behaviors
between firms would also require a public policy stance that gradually shifted from open
experimentation to more focused endorsement and active promotion. I will discuss two specific
policy areas that have been instrumental in developing new frameworks for economic action and
shaping the process of institutional evolution related to science and technology activity in the
capital region. The first is the role of foreign investment and its effects on developing market
potential, particularly for ICT. The second is specifically about local economic action through
the development of science parks.

Foreign corporations and trade-offs in market vs. technology drive

Beginning in about 1992, technology multinationals began arriving in the Zhongguancun area on
an unprecedented scale. The traditional motivation of foreign direct investment in lesser
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developed countries – as being motivated largely by either access to markets or access to
abundant sources of cheap and predominately unskilled labor – only partially holds in the case of
Beijing. Certainly the China market was a strategic motive for foreign corporations, but Beijing
had a comparative advantage over many of the other regions within China, and possibly an
absolute advantage, and that being the abundant sources of inexpensive and top caliber scientific
and engineering resources. Of almost equal importance however, was the need to form local
partnerships to address costly and tedious application processes. New forms of investment and
growth were being pursued within a relatively old administrative and political system which had
benefits in terms of bringing together foreign firms with local ones to form alliances and promote
apprenticeship forms of learning. However, learning effects tended to be concentrated in areas
related to sales and marketing, as many ICT-based multinationals focused their efforts on
localization of their products to the China market and were for obvious reasons looking toward
new technology firms within the Zhongguancun area to leverage their existing marketing
channels and other networks. Many indigenous firms found more ready-made growth
opportunities through helping sell more advanced technology of foreign firms than in allocating
resources toward developing and commercializing their own products. As a consequence, it was
widely recognized that the innovative capabilities of the new nongovernmental firms within the
Zhongguancun area suffered during much of the 1990s as foreign corporations made a strong
push to tailor their products for the Chinese market (Zhou and Tong, 2003). Much of this
centered on both hardware and software process innovations that permitted easier computing
with Chinese character recognition and began to erode some of the earlier advantages upon
which many of the first minying enterprises were founded. The release of the Chinese version

202

of Windows in 1994 was the most important example of these kinds of inroads by technology
multinationals into the Chinese ICT market.

The aim of developing a viable market was the central motivating factor in Chinese S&T policy
in the reform era. Foreign corporations operating in Beijing had important long-term effects in
providing significant knowledge spillovers to indigenous firms, improving their awareness of
market conditions, international high technology trends, and professional managerial know-how
(Liu and White, 2001; Zhou, 2005). Even while self-generated technology of Beijing-based
minying firms slowed considerably during the 1990s, with some notable exceptions, the growth
of the ICT market, including the presence of foreign firms in that market, took many significant
steps forward. The process of squeezing overhead and research budgets for most of the state-run
science and technology research sector continued during this period, but many of these
institutions began to realize the commercial value of their R&D projects and became
increasingly reluctant to share these results freely with the growing non-governmental
technology business sector in Beijing. By the mid to late 1990s, the level of commercial
development within the ICT sector had progressed to the point where the pace of spin-offs from
public sector research institutions and other campus companies had slowed substantially as the
market for technological innovations had become more sophisticated and public sector research
institutions and minying firms alike had become more capable of screening new technological
ideas and projects and how they would fit into the marketplace. Although direct involvement by
the Beijing municipal government was quite minimal during this period, since most of the firms
were either privately owned or were operated as affiliates of national supervisory institutions and
therefore beyond the scope of municipal control, the linkages that developed between Chinese

203

firms and foreign corporations expanded significantly. This had a profound effect on the level of
information penetration within Chinese institutions, which in turn served to dramatically expand
the scope of market opportunities. These developments were a significant legitimation of
government policy toward gradualist opening and experimentation. Consolidating these gains,
and providing the basis for sustained developments of the innovative potential of the city, would
require new business development services and further efforts toward modernization of many
existing administrative processes linked to ownership, regulation, and even labor mobility. It
was these kinds of issues that began to be examined specifically, and through progressively more
direct government involvement.

Science park development and the local developmental state

By 1996 the number of ICT firms in the Beijing metropolitan region had risen to approximately
5,000 (Chinese Science and Technology Yearbook, 2005), and the information technology boom
was in full swing. A general enthusiasm for high technology industries was pervasive at just
about every level of the central and municipal government, and the “Silicon Valley” effect was
propelling consideration of the best ways to promote technology-intensive industries that could
be the source of commercially viable innovations (personal communication from the chairperson
of the Administrative Committee of Zhongguancun Science Park). Many of the success
ingredients common to other high technology regions of the world seemed to be flourishing in
Beijing, ranging from a sophisticated urban locale, a few anchor firms with advanced industrial
capability, and a wealth of elite universities to supply critical human capital. However, an
important lesson the local authorities gained from closely monitoring international experience is
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the cross-disciplinary nature of many ICT innovations and their contribution to other sectors.
Despite the many achievements that had taken place – including the rise of successful Chinese
ICT firms such as Legend, Founder, and Great Wall groups – the existence of dense producer
and particularly innovation networks was very much still lacking (Zhou and Tong, 2003; Yusuf
and Nabeshima, 2005). This resonates closely with some of the challenges faced by the younger
and more advanced hardware firms covered in the preceding chapter, particularly as it relates to a
not fully formed “industrial chain” and the need to work on developing applications for their
innovations, as opposed to finding relatively well developed buyers or users. The key
implication for science and technology policy is the idea of the public sector stance toward the
Zhongguancun area shifting from a process of bounded laissez-faire experimentation to outright
promotion. The attitude of the central state, in its recognition of the accomplishments of the
growing technology sector in the capital, sought to provide a more efficient platform for future
growth by more aggressively supporting business expansion and the prospects for innovative
performance. Doing so brought about more targeted preferential policies such as tax holidays,
duty drawbacks on imports of machinery and other key intermediate inputs, start-up capital, and
funding for firms and institutions undertaking specific types of R&D, including an emphasis on
basic research for the public research establishments.59 However, the changes that served as the
key conventions for economic action were in the institutional and regulatory structures aimed at
organizing and providing a sustainable basis for continued developments. My discussion of
these factors are in two broad areas.
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For a thorough discussion of the range of preferential policies adopted by municipal government managers and
science park administrators see Segal (2003), Yusuf and Nabeshima (2005) and Ramirez and Dickensen (2010).
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First of all, the decision by the Central Committee in early 1999 to formally establish
Zhongguancun Science and Technology Park was regarded to be as much of a “landmark”
decision as two other large scale reform-era initiatives. The first was the development of special
economic zones in Shenzen in Guangdong Province in southern China in the early 1990s, and the
second was the creation of Pudong New Area in Shanghai. Although science park development
was initiated in Zhongguancun in the capital region, the idea of new functionally specialized
administrative areas was not altogether new. The underlying logic behind science park
development policy in the capital, but also similar to the Shanghai case, was what was seen as
considerable difficulty in creating the new among the old. Many aspects of the capital’s older
urban administrative system such as legal and ownership rights, registering a business and
obtaining licenses, access to modern working facilities and office space, access to subsidized
housing, and ease of transportation were a just a few factors that were difficult to navigate from
within the old fabric of the city. Drawing upon much international experience and excitement
about high technology clusters in many other parts of the world, the science and technology
planners sought above to further concentrate talent, resources, and networking possibilities
within a designated portion of the city that was already advanced in this regard. Creating new
and efficient structures was regarded as the most productive way to sustain the kind of
productive changes that were already underway. Most importantly, this would allow for easier
administration than would be possible by working within the cultural, physical, and
administrative framework of the pre-existing city.60 In this regard, the Zhongguancun
Administrative Committee was elevated above the level of an urban district, placing it directly
under the Beijing Municipal Government and thereby giving it close ties to the State Council.
60

This was expressed by two senior representatives of MOST interviewed for this project, and shared by several
other Chinese academics from Peking and Tsinghua Universities familiar with the history of the development of
Zhongguancun, and S&T policy more broadly.
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This paved the way for significant new public and private investments for research and
development, new business incubator facilities, and a variety of other infrastructure
improvements. However, it was a significant legitimation of technology-based
entrepreneurialism and substantially boosted the status of Zhongguancun-based minying firms.
These developments were also a major reason behind the return of increasingly large numbers of
highly educated Chinese scientists and engineers back to the capital to form their own companies
from technology-centered positions abroad. Although the entry of the central state into science
park development in Beijing was not universally welcomed in a section of the city that had
become accustomed to some rather freewheeling ways, the central government remained broadly
supportive of the actions of local science park administrators to promote specific sub-sectors by
directing investments in new facilities and structuring preferential policies that would facilitate
linkages among firms. These latter were especially centered on joint venture arrangements with
technology multinationals that had strong technology transfer or research and development
components. By focusing on the encouragement and application of ICT in Chinese firms and
across the government, and by allowing growth-oriented science park administrators and other
local actors to proactively facilitate business and innovative opportunities, the central state has
decisively shifted the capital’s science and technology apparatus toward a more open and
locally-responsive system.

Second, the development of Zhongguancun Science Park has formed a layer of public and
private economic interests fundamentally concerned with preserving forward momentum on
innovation and local economic development. Bringing together S&T technocrats, scientists and
engineers, local entrepreneurs, representatives of the largest technology multinationals, property
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developers, and an ever increasing array of supply chain logistics and other business service
providers, Zhongguancun has become a concentrated and increasingly prestigious locality with
name recognition throughout China that overshadows its humble beginnings as an electronics
retailing center. The science park has multiplied the number of actors involved in R&D and the
commercialization of technology, even though the overall level of indigenous business
expenditure on research and development (BERD) remains rather low at approximately 15% of
all ZGC firms, and foreign firms still account for roughly 80% of high technology output that is
exported, similar to the Dublin ICT sector (Report by the Administrative Committee of
Zhongguancun Science Park, 2005).

The area has evolved into a metropolitan-scale innovation system in a considerably more open
form than the top-down socialist model of the early 1980s. The level of resource concentration
in research funding remains quite high toward Zhongguancun-based institutions as regards the
rest of the country. Research institutes in Beijing account for close to one third of all public
expenditure on R&D for such institutions, and one fifth of the science and technology budget for
R&D in public universities in China is allocated to Beijing-based universities. The capital region
also outperforms all other regions with regard to some key innovation-related outputs such as
patents issues (approximately 19% over the 1995-2004 period), scientific papers published (one
third in 2004), and revenues for contracted research (20% in 2004) (Yusuf and Nabeshima,
2005). More market-driven scientific and engineering research combined with dramatically
expanding opportunities for entrepreneurialism and new firm formation, as well as expanding
networks for both, has formed the basis for an indigenous innovation system that has captured
the imagination and the policy attention of local officials. For the first time since the reforms
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began in 1978, there is a layer of urban governance that aims to cultivate best practices in public
management and promote new growth opportunities in science and technology, as well as to
protect considerable reputational advantage that Zhongguancun as initially an experimental area
and now as China’s premier science park has achieved over the last twenty five years. The
increased prestige of the park itself, as well as the enhanced status and authority of the
Administrative Committee of the science park with regard to the broader municipal government
system; and dramatically increased Chinese high technology entrepreneurship, including some
brand name firms which compete in the China ICT market alongside foreign corporations, has
created the conditions for the emergence of a local developmental state.

These developments go beyond just the ICT sector, however some of the most successful
industry activity has been rather concentrated in ICT hardware, electronics, and even in the
software industry as the previous chapter indicated. In fact, the software industry illustrates a
case where localized interdependence is creating new forms of coordinated state-business action.
Long notorious for software piracy and a general lack of adherence to international norms
regarding intellectual property protection, Beijing defies some of the conventional logic about
what would constitute a viable locale particularly for indigenous software development, but also
large scale multinational investment in this sector. Despite the high number of trained computer
scientists and other sophisticated users of software, the region still suffers from a lack of an
adequate regulatory framework to sufficiently protect software entrepreneurs against the
damaging effects of piracy and other opportunistic imitators who develop rival technologies
without licensing or respecting the rights of prior innovators. The breadth of this problem has
been so significant that in a recent survey of the park’s software firms, close to 80% of all
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indigenous firms reported grappling with actual cases of piracy against their own technology
development efforts, or those of their clients, and consequently they perceive it as the single
greatest threat to the growth and survival of their businesses (Segal, 2003). Considering that
approximately over a third of technology firms operating in the park are in systems integration
and applied software development, the incidence and extent of software piracy is a major
constraint on the continued development and innovative potential of the industry and the park
itself. Since the articulation of “industrialization driven by information technology” in the 10th
Five Year Plan, which includes promotion of the ICT industry and the application of ICT
technology in Chinese firms and the government, the Administrative Committee of
Zhongguancun Science Park has become a potent voice within the broader S&T system for
stronger intellectual property protection, something which has been almost non-existent since the
reforms began. Focusing principally on the enforcement of intellectual property legislation
through expanding investigations of complaints, compliance with court rulings against patent
infringement or other intellectual property violations, and cracking down on illegal copying and
re-selling of pirated software and other protected material, science park administrators have been
successful in mobilizing the court system in favor of local enterprises, MOST and public security
officials in clarifying evidentiary requirements and gathering evidence, and local media to bring
about critical awareness of intellectual property rights and responsibilities (Segal, 2003: 72-4;
Ramirez and Dickensen, 2010). Substantial progress remains as far as fostering a truly
conducive environment for indigenous innovation, particularly in enforcement of the intellectual
property regime to gradually change the culture related to innovative effort. However, the
important factor of change has been the emergence of a layer of local firms that advocate for
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such protection, and an activist and growth-oriented set of local authorities that have an interest
in seeing these firms succeed.

In this sense, the policy of science park development has worked well with the overall process of
experimentation and opening in science and technology policy by creating crowding-in effects
that have further developed shared opportunities in technological achievement, and created
collaborative as well as competitive work relationships with foreign firms. Enhanced ties to
foreign corporations have expanded the scope of the market and facilitated knowledge transfer
and experience to indigenous enterprise. This has brought a substantial opening of marketdriven technology development and has oriented much of the S&T research community in
Beijing to opportunities within a domestic ICT market that has become a significant portion of
the global market (OECD, 2004). The non-governmental enterprise sector has taken the lead in
identifying and responding to these opportunities, and the market for R&D coming out of
research establishments has become substantially more sophisticated with the overall rate of firm
formation in the park slowing to a more sustainable level, suggesting an important degree of
consolidation within the indigenous portion of the Beijing ICT sector is occurring after several
years of rapid firm births. The level of skill development residing in many non-governmental
firms is quite high, and the region overall has human resource potential that places it on par with
many of the larger Asia-Pacific regions most dynamic technology centers (Lall, 2000; Ramirez
and Dickensen, 2010). Drawing on many pre-existing assets such as universities, public sector
research establishments, and a pragmatic reform-minded bureaucracy, science park development
in the capital has utilized its strengths and converted old institutional structures and socialist
governance routines into new forms of comparative advantage that are substantially keyed to
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market incentives. There are currently over 50 science parks throughout China. However, the
overwhelming share of them are FDI-dominated zones located at a substantial distance from any
urban center and isolated from the rest of the physical and social fabric of the larger urban
system. Generally speaking, local administrators of science parks use these areas as vehicles to
increase local autonomy from provincial or central state administrative guidance, and seek to
boost their local political status by using discretionary policies on tax, infrastructure facilities,
and favorable labor conditions (i.e. low wages) to attract foreign companies for largely
manufacturing and assembly operations. The larger and more economically self-sustaining these
high technology zones become within the region, the greater the prestige for local officials.

Zhongguancun Science Park stands a bit apart from most of these other science and technology
creations across the country in that it exists substantially within the urban periphery of the city.
Most important, the strength of indigenous innovation and the quality of commercially-driven
R&D differentiates it from all the other science parks and technology zones spread across the
country. Indicators of its innovative capabilities include the R&D spend by Chinese nongovernmental firms, number of R&D personnel, and R&D output and brand name recognition of
an ever growing number of indigenous firms within the China market, especially in the ICT
sector. The park reflects much stronger openness toward market-driven forms of discipline, as
opposed to administrative guidance about technology adoption, diffusion, and performance
standards. This strikes a different policy stance than has been reported by scholars studying
other celebrated science parks and research clusters in the broader Asia-Pacific region, such as
Taiwan’s Hsinchu Science Park, or South Korea’s Daeduck Science Park (now known as
Daeduck Innopolis), where much research has focused on close state-business interactions and
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high levels of industry and firm-specific support by S&T technocrats and science park
administrators.61 Although industrial policy concerns have been part of the story behind many
firms in Zhongguancun, the nature of oversight and support has occurred predominately through
supervisory institutions from which many minying firms have their origins – be they universities
or various other public research institutions. Consequently interventions have been less about
managerial decision-making to further technology adoption and learning as has been the case in
the Taiwanese and Korean experiences and more about forming business linkages in the service
of developing commercial applications for publicly funded R&D.

The fundamental issue in Beijing has been about re-orienting the S&T system, and its vast
institutional infrastructure and many capable engineers and scientists to take their lead from
market signals rather than the directives of an administrative plan. In this way science and
technology policy has converged with industrial policy to promote a broader set of factors to
propel innovation-led development such as apprenticeship forms of learning through joint
ventures with technology multinationals; efficiencies through local, national, and international
contracting; public-private partnerships related licensing technology from public research
establishments; university-industry collaboration on technology development; and even the
beginnings of some private venture capital activity to access China’s deepening technology
markets. Some twenty-five years after the earliest experiments to support new enterprise forms
related to S&T research, Zhongguancun Science Park has evolved into a sophisticated
technology center with a wide array of indigenous and foreign firms producing for both internal
61

See in particular the different perspectives on concentrated state support and administrative guidance in the
context of technological upgrading in various high and mid technology sectors in Taiwan such as electronics, semiconductors, and automobiles by Mathews (2002) and Amsden and Chu (2003). For Korea, see Lee (2000) on
government support for research and development activity, and Castells and Hall (1994) on the social organization
of production within Korean “technopoles.”
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and global markets in a number of high and mid-technology industries; with a broadly
supportive, pragmatic, and not overly intrusive local bureaucracy that has an interest in seeing
the firms within the region grow. The region has thus shifted decisively away from a socialist
plan-dominated system and has developed governance and innovative routines keyed to new
commercial and technological opportunities which are outward-looking and in line with the
original objectives of the reform process. These changes in direction and scope of the capital
region’s S&T institutions and the rise of an entrepreneurial culture related to innovation have
brought with them many other changes in the physical character of the city, transformed
economic use values for the city’s land and built environment, and created new winners and
losers in a process of quasi-capitalist urbanization. Many of these changes in the physical form
of the city are the product of conscious design, while others reflect the preferences or
requirements of a rising capitalist, pro-growth, and technocratic elite within the metropolitan
region. It is to these issues that I will turn in the next chapter.

5.4 Conclusion

The emergence of a vibrant high technology urban culture in each capital was not a product of a
pre-existing set of resource or factor endowments to such a degree that it made these innovative
entrepreneurial outcomes either inevitable or even all that likely. Although both regions have
sought to capitalize on certain key assets such as the presence of important universities, research
institutions, and their status as national capitals to attract the kind of attention and investment
they needed to pursue growth through innovative economic activity, this has been backed up by
sustained and directed public efforts to affect change in the structure of growth and opportunity
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in high tech sectors. In terms of science and technology policy, both Dublin and Beijing have
undergone massive changes in the way they support innovative activity and the institutions that
support technical advance in industry. Each region has seen it as a strategic imperative to think
of science and technology as a driver of future economic growth. Within each metropolitan
region, much attention has been focused on the university as a generator of technology
opportunity through research funding programs, infrastructure development, and a focus on
developing a community of skilled engineers and scientists. In the case of Dublin, which has
substantially re-invented itself along high technology lines, this has been largely through many
spending programs aimed at improving advanced research and the creation of new activist
agencies with the mandate of developing new avenues for the development and
commercialization of science-driven research. In Beijing, similar spending programs sought to
promote new ways of developing innovative capabilities which have forced Chinese officials to
contend with broader political and institutional reform issues. However, the key conventions
behind these developments lay much deeper. In Dublin, policy-makers had to find ways to
balance high rates of taxation with the need to support greater wage flexibility through a delicate
process of political trade-offs and centralized wage bargaining given that economic growth had
effectively stalled. Beijing pursued a pragmatic approach of policy experimentation aimed at
allowing new non-governmental enterprises to commercialize research from the state S&T
system only after there was a consensus achieved at the highest levels of the State Council that
industrial research under a plan rational system had reached its limits of effectiveness, especially
when viewing some of the achievements in other innovative regions around the world.
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A common characteristic in both regions has been the effect of economic stagnation which has
propelled the government to confront new organizational rationalities and policy approaches for
improving scientific and technological research and its application to economic development.
Both Dublin and Beijing in the early 1980s were facing situations where the connections
between the research establishment and private business were underdeveloped and not creating
significant employment and other entrepreneurial opportunities. This was especially the case in
high technology sectors which were the source of much new growth and international attention
in advanced countries in an environment of steadily increasing global competition, tending at
times toward techno-nationalism. In China, these market connections with industrial research
were virtually non-existent despite a massive state system of science and technology research.
This posed unique challenges in developing new market actors with adequate incentives, as well
as numerous political and ideological tensions with regard to private gain from publiclysupported research which had helped launch many of the earliest non-governmental Chinese
technology firms. In Dublin, the principal problems were based in the republic’s prolonged
recession, sustained high unemployment and increasingly outmoded skills, and high costs in
many heavy manufacturing sectors which were not helping the prospects for economic
adjustment and restructuring, not to mention a still high proportion of the labor force working in
low income agriculture. In both cases, this lead to a process of reform, investment, but
especially economic opening. In Beijing, reforms were aimed specifically at opening the state
S&T system to a new commercial orientation with new pressures to experiment with developing
market opportunities which meant a new practice for Chinese authorities of laissez-faire
experimentation and non-interference in the management of new enterprise structures operating
outside the framework of the plan and state-owned enterprise system. This included
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opportunities for private gain, as well as private failure of businesses. In Dublin, it has meant
largely opening up to foreign corporations on a significant new scale, a process which began
close to twenty years before the country’s prolonged growth boom. Opening has also meant a
dramatic new orientation in thinking about the role of the university in promoting entrepreneurial
innovation and actually being an economic development actor. This debate continues today as
the government is keen on increasingly involving foreign firms in carrying out applied research
programs within Irish universities. This could add further to concerns already expressed that
there is too much of an entrepreneurial focus in many Dublin-area universities as a result of the
Celtic Tiger period which may compromise the fundamental educational mission of the
university in Irish society.

It is the efforts to attract investment from foreign technology multinationals that is another
important shared aspect of each region’s S&T experience. In Ireland this has proceeded
primarily through significant tax advantages offered to foreign firms, and in China through
market access agreements. The principal motivation in each region has been to incentivize
foreign corporations to gradually locate more sophisticated production work and especially R&D
in the region. The role of the foreign corporation, even though it has not been an area of prime
focus in this research, has been a crucial factor in creating employment, developing skills,
technology transfer, and promoting linkages with the indigenous sector. Each region has also
been successful in ensuring that foreign firms have not crowded out local national firms from
forming. In Ireland, despite the weight of the foreign-owned sector in export volume and GDP,
foreign firms have gradually increased the scale and sophistication of their R&D operations
(Forfás, 2004) and are increasingly working with local universities on multi-year research

217

programs with the support of energetic government agencies like Science Foundation Ireland.
Real R&D by foreign corporations in Beijing has been slower to evolve because of the nature of
joint venture agreements and technology transfer requirements but the presence of large
technology multinationals in Beijing has become an absolute fixture. Therefore, the conventions
which have supported S&T development in Dublin and Beijing derive in many ways from the
early public sector responses to static and under-performing institutions and the need to expand
linkages to the business sector. In the case of Dublin, this began with foreign corporations and
expanded outward from there. For Beijing, the initial step has been to initiate broad-based
reforms of the state-run science and technology system and incentivize researchers to begin to set
up new businesses and work to find ways to commercialize existing applied science. In both
cases, development of local national firms capable of undertaking industrial R&D has tended to
lag rather than lead large scale policy changes and spending programs affecting the S&T system,
although in Dublin several important indigenous firms were formed in the early 1980s as spinoffs from some of the production work taking place through foreign-owned operations. How
these developments began to build up momentum into an actual agglomerated regional
innovation story within each capital will be the subject of the following chapter and its focus on
changes in the urban built environment and urban redevelopment.
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Chapter 6 – Urban Redevelopment and Institutional Evolution in the Governance of Urban
Property Markets: conventions as un-traded interdependencies

6.1 Introduction

Rapid growth in both Dublin and Beijing has created sustained and ever-increasing pressure to
provide for a skilled labor force as well as an expanding class of technologists and other business
people; new services and infrastructure requirements for worker housing, office space, and
research facilities; and cultural amenities for a more educated population. Many of these groups
constitute powerful new constituencies keen on preserving and expanding the gains achieved
thus far. These pressures have entailed restructuring the region’s built environment and urban
property system to serve the requirements for sustained wealth accumulation in the new business
sectors which have been the source of much of the growth and prestige for each metropolitan
region. Continued reproduction of these wealth-generating opportunities and preservation of
existing gains in turn puts pressure on the planning and urban development process to be
conducive to the needs of capitalist-oriented urban development. In practical terms, this places
the practice of planning and land governance in a distinctive dilemma with regard to how access
to urban land and the property system is managed, and the nature of planning’s responsiveness to
different interest groups. Specifically, the continuation of the growth trajectories of each region
along high technology lines requires managing a reciprocal tension in the relationship defined by
the demand and supply of urban space for high value uses, and the political and social pressures
and constraints that may favor other uses of land and redevelopment resources, and thus may be
conflicting with pro-growth interests.
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The discussion presented here will draw upon Fogelsong’s (1986) inter-locking set of
contradictions in urban physical transformation under a democratic capitalist governance system.
The first is called the “property contradiction” and speaks to a tension between the inherent
social character of urban land, and the particular constellation of political economy forces that
result from its private ownership and control. These forces stem from the specific use values for
land; the ownership patterns underlying those uses; the value public officials attach to specific
economic activities; and finally, the kinds of spatial divisions of labor that occur within those
localities. The issue of government intervention, and providing for the requirements of growth,
are seen as spatial relationships having wealth accumulation effects as well as ones of social
exclusion. It is the issue of government intervention that concerns his second contradiction,
called the “capitalist-democracy contradiction” which pertains to the goals inherent in
intervention and how these may represent risks to capital in the form of restrictions on growth or
added obstacles to the accumulation and circulation of capital. These might include limitations
on bank lending, the need to obtain multiple land use approvals, permits, or licenses, as well as
requirements to undertake socially-oriented projects in exchange for development permits. In
short, they could involve any measure of government control that could limit access to urban
land and the demand or the supply of urban space for those economic uses which may be the new
sources of growth. Such risks stem from democratic or political pressures within the urban
political economy to hold in check the claims of larger numbers of less powerful groups in
governance systems which ostensibly promise some measure of formal equality (i.e. majority
rule criterion).62

62

The case of Beijing does not constitute a case where either urban land is privately owned on a large scale, or
where there is a formally democratic character to the state. However, land and property market reform has gradually
placed the development process squarely between state and market requiring the management of trade-offs over
emergent property and use rights while balancing considerable concerns about social control related to large
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Un-traded interdependencies are those aspects of capitalist development that, under certain
conditions may be regionalized. As these relate to social regulation around access to urban land
and governance of property development activity, they exist as conventions limiting access to
land, regulating development rights, facilitating or restricting the ownership of property, and
defining other rights to the city such as affordable housing and various education and
employment opportunities that are partially defined by location and urban physical
redevelopment. I will focus on three key areas. The first is around market regulation and the
price system for property development, including the role of state-directed urban development
schemes. The second concerns speculative activity related to property development. In both
these areas, I point to important differences between the two regions in policy approaches,
mechanisms of governance supporting land acquisition and the built environment, and the
underlying social conventions that frame economic action. The third, will deal the character of
the built environment and how public and private activity has supported the requirements of
innovative industry in each region, particularly planning for issues of clustering and density of
high tech firms, as well as the sustainability of recent urban redevelopment experience for
continued long-term economic growth. I cover each region’s experience within the three
sections mentioned.

numbers of non-owners of urban property. In addition, Beijing is the capital of a state whose legitimacy has for
generations been predicated on egalitarianism and minimizing social inequities, which gets to the heart of
Fogelsong’s capitalist-democracy contradiction in that it emphasizes a state that promises a measure of formal
equality. These tensions surrounding access to urban land and the efforts of the state to hold in check the political
economy pressures for large numbers of “non-owners” who recognize ever increasing disparities in the property
markets, while also meeting the space and land development requirements for continued re-production of the gains
from capitalist market development, are precisely the set of circumstances surrounding urban redevelopment in the
capital.
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6.2 Urban land, property prices, and government controls – controlling the spiral, or not

Unprecedented growth in the physical form and extent of both Dublin and Beijing over the
period of the late 1980s through today has revealed some important features, and some striking
differences, in the response to booming urban property markets. Fogeslong’s view of urban land
as having a distinctly “social character” is fundamental, particularly to the theory of state
intervention and the risks to capital in the process of urban development. These risks are
centered around the socialization of control and regulation of access. Implicit in the question of
access, however, is whether land is a tradable asset. This is an obvious structural difference
between both regions, and the conventions that govern land acquisition, property ownership, and
use rights for urban land.

In Dublin, urban land and property development are deeply rooted in the buying and selling of
land. The Celtic Tiger years of rapid economic growth covering over a 15-year period from
roughly 1989-2004 unleashed an extraordinary sustained increase in urban property prices never
before encountered in the Republic. The residential property sector is where much of the boom
and bust activity has taken place. The most concentrated property price increases occurred over
an 11 year period from 1995 to 2006, when a four-fold increase in house prices occurred in the
capital region (Barrett et al., 2009; OECD, 2009). Dublin’s increase in urban property prices
during this period was second only to Singapore in the world (Economist, 2003). The effects
were striking. By the first few years of the new century, the share of first-time buyers of new
houses increased significantly as credit standards for mortgage lending were eased as seen
through the portion of 100% loan-to-value (LTV) ratios rising from just 6% in 2004 to over 26%
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in 2007. Overall, growth in the Irish residential urban property market was outpacing that in any
country in the EU, including Spain which was also undergoing a major property development
boom. This could be seen in the rising share of young professionals in Dublin who were
becoming property owners, often in their early to mid-twenties, to capitalize on a bubble that was
producing extraordinary new forms of asset wealth.63

The urban property market in Dublin during the high growth years tended to treat land and
property development as little other than a sheer commodity as relaxed planning permission and
extraordinary levels of new bank borrowing with eased credit restrictions fueled a full-blown
speculative property boom. Although the city, and indeed large parts of the country, was
booming, and property wealth was growing alongside new opportunities in a broad variety of
business sectors, the risks to capital, and to economic growth more broadly, were also increasing.
Household indebtedness, the ratio of loans (generally on mortgages) to household disposable
income, rose substantially and reached historically high levels by 2007, as well as among the
highest levels in the OECD (Barrett et al., 2009). Steadily increasing risk exposure to the
property development and mortgage sectors by Irish banks was also becoming ever more serious
as these banks were increasingly involved in property and construction-related lending to finance
a boom not just in Ireland but in the UK as well. Weak regulation combined with high levels of
employment and strong economic growth had generated a shared understanding of “why fix it, if
it’s not broken”, especially since these boom years were creating a new urban elite that was
63

Numerous professional interviews and personal contacts developed during the course of this research revealed a
remarkable concern among young people, even the under thirty segment of the Dublin professional population
recently out of university, with obtaining financing to acquire their first home. When I asked why such a preoccupation about becoming a home-owner while being so young, the responses were overwhelmingly of two sorts
that tended to converge. Either there was a view that Dublin was becoming too expensive and if they did not act
soon they would no longer be able to afford to live in the capital, which was where “all the action is.” The other
view was that friends and colleagues were owning and sometimes selling property that had made them a windfall in
returns on an initial investment.
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gaining dominance and had Dublin at the center of attention in Europe for the first time in a long
time, if ever.64

In Beijing, the urban property market is considerably different, as are the issues of access to land,
ownership, and the business of property development. From 1954 to 1984 urban land in Beijing,
and throughout China, became virtually a free good. The central planning system allocated land
administratively and politically, sparing land users monetary payments for land occupation,
while also depriving them of any economic rights to transfer the land they occupied. The central
state held full control of property, meaning land was not considered a commodity, not treated as
a factor of production and excluded from economic transactions according to the socialist
principle of public land ownership. In assessing property rights issues in socialist Eastern
European economies, Marcuse states, “In capitalist systems, the right of use is derived from, and
subordinated to, the rights of ownership; in socialist systems, the right to use … was accorded a
higher position than the rights of ownership” (Marcuse, 1996: 135 as cited in Zhu, 2002: 44).
Today, although the Chinese central state continues to hold a near monopoly on legal ownership
rights over land and property, the tradability of land use rights, and the proceeds from
development, has undergone profound change since the central state recognized the
commodification of land use rights in 1988.65 This has led to a rediscovery of land and property
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David McWilliam’s book “The Pope’s Children” (2005), which traces Irish political economic and cultural
trends during the Celtic Tiger years, is an important assertion of the uniqueness of the contemporary period in Irish
society extending back to the 1970s. He argues that Pope John Paul II’s autumn of 1979 visit was a watershed
moment in the country’s history in that it coincided with a rise in Irish birth rates that began in the early 1970s and
peaked in June of 1980 (exactly nine months after the papal visit). This new generation of Irish, whom he terms the
“Pope’s children,” are still under forty and are the first since the Great Famine to experience an increase in the size
of the population. They are seen as not only shaping Irish political, cultural, and economic change, but also as
changing the expectations of the future and are therefore regarded as an emerging elite within the Irish political and
social system.
65
Land and property reform has, like all other aspects of economic reform in China, been highly gradual and
experimental in nature. One of the earliest such experiments with land reform was with creating viable production
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as an economic asset, to the point where purchases from the real estate sector have added
roughly one quarter of the growth in total fixed asset investment in China over the 2003-2005
period (Wu et al., 2007).

One of the defining features of economic reform in China has been the gradual process of fiscal
and administrative decentralization that has progressively redefined central-local state dynamics
and given rise to activist local governments, which themselves are increasingly bound together in
informal pro-growth coalitions with other self-motivated local market actors. Increasing the
scope for local decision-making has had a profound effect on transforming urban redevelopment.
Even though the central state still holds legal ownership rights; the economic rights of use,
transfer, and the ability to capture rents (capitalize) on land and property development
transactions have been the object of intense deal-making, bargaining, and competitive access at
the local level since the early 1990s. An implicit land market has become an explicit one.
During the 1990s, decentralization permitted local governments to carry out the leasing of stateowned land through three basic modes of transacting for land use rights along a spectrum of state
versus market-centered activity. The first is through administrative allocation and negotiation
between local governments, existing holders of land use rights, and property developers at prices
determined behind closed doors through bargaining which gave rise to a wide variety of
reciprocal rent-seeking. The other two forms of tender and auction proceed through transparent

facilities, housing, and other complexes that would serve the state’s objectives in attracting foreign manufacturing
investment into the newly created special economic zones (SEZs) in Shenzen in southeast China in the early 1990s.
The state began to see land allocation as an economic instrument to facilitate its broader investment and industrial
development goals. Subsidized land allocation was part of the state’s contribution to numerous joint venture
schemes. Although foreign firms were not entitled to free land use, a pragmatic land use fee was introduced which
effectively broke an ideological taboo and recognized land use rights as a special commodity, separated from
ownership, and those rights could be leased, and moreover, transferred. For a more thorough discussion of this
complicated history of gradualist land reform in Shenzen, see Zhu (1999). For a more complete account of the early
experimental nature of economic reforms in the SEZs see Wu (1999).
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forms of competitive bidding, producing prices that are more reflective of actual land values.
However, local governments exercised an overwhelming preference for less transparent
negotiated forms of transfer for land and property deals since these afford local governments
with sources of extra-budgetary revenue that would otherwise be remitted to the central state
(Zhu, 1999). This has created a dual structure to the emerging property market between
administrative and market allocation mechanisms. Local governments have their own stake in
revenue mobilization to promote local growth in order to sustain themselves economically and
consolidate themselves in the political field. The highly competitive process of appropriating
land use rights left in the public domain is blurring the line between subsidy allocation and
opportunistic poaching of state assets.

Principal-agent problems have arisen, with the central state as the distant principal, while local
governments have nurtured a new generation of self-interested property developers, mostly from
the state-owned enterprises (SOEs) under their jurisdiction.66 Coalition formation has converted
land resources into physical development, mostly at the expense of central state revenues.
However, local governments cannot be completely responsible to their municipal constituencies
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Negotiated prices are certainly lower than those for land that has been leased through open market transactions,
which has helped build up viable property developers from ordinarily cash-starved SOEs used to operating under
soft budget constraints. Even free transfers of land were pervasive in the earliest days of large scale urban property
development in places like Shenzen and Shanghai, which was where many of the gradualist land reforms were
initiated. The nature of the trade-off between local governments and developers – many of which have origins as
SOEs and still have the backing of the larger parent (state) company – is varied, but land subsidies have allowed
developers to capitalize on windfall gains of property values with sustained high demand for office, commercial and
commodity housing in land scarce Chinese cities. Local governments on the other hand, obtain income through land
rental payments as soon as developers make a profit, or planning gain by pressuring developers to make in-kind
payments through undertaking social projects with no profit margin such as schools, libraries, open spaces or
recreational facilities. This kind of reciprocity is the product of bargaining and has been an important aspect of
building up a viable property development industry capable of meeting the considerable upfront capital requirements
of large property-related construction projects out of what have predominately been soft budget constrained SOEs.
The nature of bargaining between local governments and SOEs recognizes that these latter, though having benefitted
greatly from subsidized land, still carry heavy social responsibilities ranging from housing to pensions and health
insurance, which might otherwise have to be taken up by local governments themselves.
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as key local government officials, including mayors, are appointed and assessed by bodies at
upper levels, making it difficult to ignore the wishes of the central state entirely. This peculiar
situation, given that political reforms are seriously lagging behind economic reforms, is
producing ever shorter political terms and continuous reshuffling of local leaders. Some of the
consequences for urban environments include a tendency toward pursuing highly visible projects
that represent conspicuous symbolic achievements rather than projects that provide real benefits
to residents, as well as a shorter term orientation among local government leadership as opposed
to promoting a longer term agenda for urban development, something which is deemed
politically unaffordable. This kind of contested central-local dynamic has had a strong bias in
producing physical development outcomes in new office construction, key infrastructure or other
facilities that favor emergent capitalist entrepreneurs.

Land and property reforms have only intensified since the late 1990s leading to a dramatic
proliferation of land market transactions, transfer possibilities, property development dealmaking. Although many of these transactions are of a different type than that which would occur
in a truly open property market, such as illegal conversions of agricultural land, black market
transactions, and quasi-market land deals at negotiated prices between landholders and
developers, there has been an increasing complexity in land and property development. New
practices have reinforced land sales in the primary market through open quotation of bid prices
by developers, leasing of state-owned land,67 and converting of land use rights over a particular
area into investment shares in a listed development company (usually an SOE). Secondary
market activity has also expanded where once cash-starved developers are using land use rights
67

Leasing of state-owned land generally refers to formerly allocated land in which a transfer of use rights or some
change in original land use or SOE ownership has occurred. It is most accurately seen as an intermediate approach
used to alter free land use into paid land use for existing land that has been allocated administratively.
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as collateral to raise funds through the capital markets, which are favoring larger developers with
a government background. Perhaps nowhere is the social character of urban land more on
display than through the numerous ad hoc approaches being used by individuals and farming
collectives to convert agricultural land on the urban periphery to new construction and
development. Recent estimates indicate that close to 60% of all new construction on peri-urban
land around Beijing is occurring through black market conversions of agricultural land to new
urban uses (Xu et al, 2009; Lin, 2007). This kind of development, which is common to rapidly
growing Chinese cities, underlies a tremendous demand for property, as well as an ever
increasing commodification of urban space. It is propelling the state to also adopt ad hoc
responses to market development such as legitimizing some illegal trading of land use rights or
converting collectively owned land to state-owned land without expropriation.68

The trend toward multiplying access to urban land markets since the late 1990s has led to an
important “recentralization” of central state regulatory power, both to curb ever growing
localism by the local state as a market actor, but most importantly, to manage what is
increasingly regarded as fragmentation in the types of property development transactions (Xu et
al., 2009). With the central state no longer completely monopolizing land supply and activist
local governments brokering a growing array of property development deals, the central
government is reasserting aspects of its authority over certain key aspects of land management
such as land expropriation and converting rural land to urban or non-rural uses. These types of
transactions must now be authorized by central or provincial government. In addition, the
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Xu et al (2009) point out that what started as an experiment in Guangdong Province in the late 1990s with
agricultural collectives, who hold land use rights over what is called “collectively owned” land, to engage in black
market transactions with property developers has gradually turned into one of the most significant forms of quasimarket land trading affecting the urban landscape in many Chinese cities, especially on the urban periphery.
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central state has abolished administrative allocation of land at negotiated prices for all types of
commercial projects (e.g. commodity housing, retailing, entertainment, tourism, etc.), even
though this practice is allowed to continue for industrial projects. Reclaiming certain powers by
the central state, however, does not constitute a continuation of an earlier pattern that existed
under the central planning era; rather state intervention is driven by “the imperatives of market
development” according to Xu et al. (2009). In a context of transition from the economic
institutions of state socialism, the Chinese state has decisively moved away from its prior role as
a resource distributor toward one of being a market regulator and continues to enhance the scope
for the urbanization of capital and for capital accumulation more broadly. The co-existence
between plan and market, and different forms of land and property supply, as well as
conveyance, suggests that a democratic capitalist state is not the only type of state which must
negotiate the risks to capitalist development that stem from an opening up of market
opportunities (or “socialization” in the words of Fogelsong) with urban redevelopment under the
property contradiction.

The key differences between the Chinese and the Irish systems of land and property market
organization is less a question of how wealth is accumulated, and protected through property
rights, and is more importantly seen as a set of conventions that are in place, through
evolutionary means, to deal with the social impact of the opportunistic actions of individuals or
groups seeking to capitalize on the growth of the city through property development. In a word,
it is about mechanisms to handle externalities. This point will be made clearer as we discuss
forms of property speculation in each region and the governance mechanisms to control it.
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6.3 Speculative development

Capitalizing on property development can occur whether land is treated as little other than a
sheer commodity with clearly defined legal and economic rights as it is Dublin, or whether it is
through capturing and trading de facto use and development rights as it is in Beijing under a
gradualist process of commodification of land and urban property. Government policies will
create economic opportunities that can amplify the impact of individual and group action in the
process of urban redevelopment. In Dublin, an unprecedented property development boom
occurred, reaching its peak in 2006, where tax policies were driving capital into the property
sector in ways that have had a destabilizing effect on the broader economy. In Beijing, the
central state’s policies of decentralization and commodification of land and property assets have
given rise to activist local governments and self-motivated property developers that are trading
on land use and development rights in a context of steadily rising property values fueled high
levels of potential rural to urban migration. In this part of the discussion, I do not intend to
debate whether public ownership over property assets is inferior or superior to private ownership,
rather the question to be asked is about the excesses, or the boom and bust nature, of the property
development industry and the mechanisms in place that may help minimize large scale costs to
society. This question on the other hand, is very much about the effectiveness of policy and
conventions of social regulation.

In Dublin, the costs of economic adjustment to the financial crisis have been severe. High levels
of unemployment have returned to the capital region, which itself accounts for close to 24% of
national unemployment as of 2009, while the construction industry alone accounted for almost
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50% of the total number of jobs lost between 2008 and 2009 (Central Statistics Office, 2010).
Prior to the severe recession, real GNP was growing at an average annual rate of 5.4% between
2002 and 2007, while per capita incomes were rising at an average of 3.2% per year, with
moderate inflation. Economic growth in Dublin, and in the country as a whole, was heavily
dependent on developments in the property and housing markets (Barrett et al., 2009). However,
growth was slowing down over the 2002-2007 period compared to the extremely rapid growth
years between 1995 and 2000 where output and productivity were at average annual growth rates
as in the lead-up to the crisis (2002-2007) as show in Table 6.1 below. Such a pattern of slowing
underlying economic performance coupled with strong investment in urban property and high
levels of borrowing has many parallels to “bubble economies” such as Japan in the late 1980s or
the United States over a similar time frame as Ireland (Barrett et al., 2009).

1995-2000
GNP per capita
7.9
Labor utilization
3.9
Capital services
8.9
Output per hour worked
5.5
Real wage (consumption deflator)
1.6
Export volume
17.7
Source: OECD Economic Outlook 85 Database (2009)

2002-2007
3.2
2.8
6.5
2.6
2.8
5.1

Table 6.1: Economic Performance over the most recent expansions – average annual growth rate
(per cent)

The drive to capitalize on the buoyancy in the Dublin property markets has in important ways
been the product of distortions in government fiscal policy toward the housing sector in
particular. Equally important was an easing of credit standards and banking supervision, which
have been the primary vehicles enabling financing of the Dublin property boom cycle of the mid1990s through 2006. Strong economic performance in the lead-up to the crisis was largely
predicated on massive new levels of borrowing which in turn fueled property asset prices. Given
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eased credit standards for mortgage lending, particularly for first-time buyers as mentioned
earlier, private sector credit increased from 128% of GNP in 2002 to over 215% in 2007, and
was growing at an average annual rate of 20% during this period. Mortgage lending itself was
growing at 25% on an average annual basis over the same period, while residential construction
reached 13% of GDP in 2006, which was more than twice the average throughout much of
Europe (OECD, 2009). The dynamics of the Dublin housing market created its own momentum.
In the mid to late 1990s, during the height of the Celtic Tiger years, the metropolitan region’s
housing stock was quite small and housing supply quite inelastic, responding only partially to
rising demand. Excess demand during these high growth years only served to increase property
prices considerably, and expectations of future economic growth fueled expectations of future
housing price increases. This raised the amount of collateral households could use to bid prices
up even further, and such behavior generated bank deposits from “those trading down” which
could be used to finance additional property lending and investment (Barrett et al., 2009).

The large scale investment in the Dublin housing sector in particular was generating extremely
large tax revenues for the Irish Government. Fiscal policy and a variety of property tax reliefs
and other incentives continued to create very high demand for housing and real estate
investment. As noted by the OECD (2009: 39-40), “Ireland’s tax system is biased towards
housing, homeownership and property…It is the only country in the OECD to give mortgage
interest tax relief without having a tax on primary residences. This distortion makes house prices
more expensive and adds to the volatility in the housing market.” Other more general tax
inducements remained in place even after the boom, serving to distort the allocation of resources
toward urban property. During the property boom, however, the primary result of these policy
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inducements was higher prices and gains to existing property and landholders. The effects were
felt in other areas of the economy, as investment capital that could have been allocated to the
country’s rapidly growing indigenous technology sector moved into property. The venture
capital industry and large pension funds in Ireland were putting substantial shares of their
portfolio investments into real estate projects because the tax relief made property schemes seem
less risky than investing in young technology companies, while still producing generous returns.
The incentives for individual households were even more attractive. A popular form of
speculative investment would be to substantially leverage a relatively small amount of capital in
debt and invest in a tax-free property development scheme somewhere in Dublin, and obtain
excellent rates of return with a very limited initial capital outlay. Once the investment started
making returns, the individual investor would end up paying only capital gains tax and not
income tax.69 Prior to 2007 then, the tax treatment of different categories of investments relative
to their risk and relative to the value to the economy was heavily stacked in favor of the urban
property development sector. In the words of one Irish venture capitalist, “all the money in
Ireland is going into property, because that is where tax is driving it.”

Therefore, despite the array of tax reliefs and other property-related incentives, the amount of
investment going into the construction, home-building and real estate finance sectors, not to
mention the increasing property prices and valuations, generated large tax receipts for the
government, which in turn reduced direct taxes and generally lightened the tax burden. This was
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These practices were explained in a personal interview with the head of one of Ireland’s three largest venture
capital firms, trying to contrast the tax treatment of different classes of investments. Of particular concern was the
manner in which share options for those working in technology firms are taxed differently than property
investments. Basically, paying income tax on any increases in share options instead of capital gains tax helps make
it a less attractive alternative to venture capitalists as the rate of taxation of those share options are fundamental to
their risk-reward calculations.
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a key aspect of achieving the kind of wage moderation through centralized bargaining as was
discussed in the previous section. It also helped make possible large public expenditures in the
kinds of higher education and innovation-related infrastructure that has been such an important
part of Irish industrial transformation. When one also considers how the regulations surrounding
banking supervision and credit standards for mortgage lending had been eased, substantially
leading to a large increase in first time homeownership, it becomes difficult to see how state
intervention could unwind these emerging economic imbalances. Facing a situation of sustained
increases in property prices and massive real estate investment leading to new asset wealth on a
never-before-seen scale, the Irish Government had little incentive to dramatically slow, or even
reverse, the level of bank borrowing that was financing such a lending and construction boom,
and in so doing, risk precipitating a recession. Yet a deep recession is exactly what came in 2007
and 2008 with investment in residential property falling sharply by 15% in 2007 (from its peak in
2006) and then a further 30% in 2008. House price corrections have been the largest of any
OECD country and over 30% more severe than the next most dramatic case, which is the UK
(Central Statistics Office, 2010; OECD, 2009). Ireland has largely managed to avoid the
creation of a sub-prime mortgage market as a result of strong consumer protection laws which
have limited the number of foreclosures. Nevertheless, with unemployment rising and incomes
and house prices falling, household indebtedness has risen to unprecedented levels. This has
created a situation where many new mortgage holders are grappling with “negative
equity”(paying down mortgages that are greater than the value of the home) in their homes.

One of the great ironies of the recent Irish experience is that the recession that did eventually
come in 2007-2008, and continues to this day, has produced a situation where the greatest risks
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to capital and continued economic development derived from an absence of government
intervention and prudent regulation rather than more of it, as asserted in the standard formulation
of the capitalist-democracy contradiction. Stronger public controls could have corrected some of
the distorted incentives that were leading to excessive investment into the property development
and construction industries, as well as produced superior regulatory supervision of the mortgage
lending market. In the end, social regulation continued to yield to a culture of accumulation as
public policy was creating a case where the risks to capital had converged with the risks to
government in ways that were difficult to undo, until it was too late. If there is cause for a
speculative property contradiction, the Irish experience would have to be considered a prime
example.

The nature of speculative actions in Beijing around urban land and property is understandably
different, operating less through formal banking and lending institutions, and relatively more
through access to government. In some cases, property speculation itself is a government-led
phenomenon. The gradualist nature of economic reform has often created new economic
opportunities that are rapidly seized upon because of years of suppression of particular forms of
investment or economic activity for political, administrative or ideological reasons. Activist
local governments and a new generation of profit-seeking property developers are capitalizing on
the gradualism of the reform process, and particularly the ambiguity in property rights that allow
for new forms of transacting for use rights and development rights in an almost perpetual context
of transition (Zhu, 2004). A prime example has been the demand for new and modern urban
functions, especially those related to housing and office construction, as well as different types of
urban infrastructure. Since one of the stated objectives of the centrally planned era was to
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promote more balanced economic growth by reducing historic disparities between more urbanbased coastal regions and the vast rural interior, public investment had a pronounced anti-urban
bias through a central state committed to the goals of equity and egalitarianism (Lin, 1999).
Fiscal and administrative decentralization and the ongoing commodification and marketization of
urban land and the development process as a whole have, however, created a situation where
considerable pent-up demand for urban investment is being materialized through new market
actors.

Speculative gain in Beijing is not purely a case of profit or rent-seeking through the acquisition
of land use rights and the development of property, although that is a common theme. It is
equally as often a political pursuit for local officials seeking to increase the standing of the city
in an evolving competitive urbanism and a new Chinese system of cities (Yusuf and Wu, 1997;
Lin, 1999, 2007; Wu et al., 2007). The central state, or its counterpart at the provincial level, no
longer monopolizes urban development affairs, but it remains a powerful force shaping the rules
of an ever changing game. The Beijing Municipal Government (and all of its district
authorities), the SOEs under its jurisdiction, large property developers based in the capital with
close ties to the government or to other SOEs, and an array of agricultural collectives on the
urban periphery form a loose constellation of key market actors that are collectively transforming
urban functions and use values for land through property development and trading of use rights.
The nature of urban land and property speculation is an extremely complicated and interconnected set of issues, I will accordingly try to simplify the discussion by focusing on three key
areas.
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First, is the persistence of dualism in the land conveyance system and the types of excessive risktaking behavior it promotes on the part of developers, which regardless of the pent-up demand
issue alluded to previously, is leading to drastic over supply issues in commodity housing and
office construction, as well as other chaotic and costly forms of urban physical redevelopment.
The central state has taken steps to more aggressively develop market-led land allocation by
amending the Land Administration Law in 1998 through two directives. The first came in 2001
with the Directory of Allocated Land, which abolished administrative land allocation for
commercial projects. The second, which was issued a year later by the Ministry of Land and
Resources as Decree No. 11, requires all lands for business purposes (e.g. commerce, tourism,
entertainment, and commodity housing) to be transferred publicly through tender, auction, or
public quotation. Despite these measures, administrative allocation of land continues, often at
highly subsidized prices obtained through closed door negotiation, resulting in reciprocal rentseeking between local government, existing landholders, and property developers. Even though
it is still permitted for industrial projects or to promote other social welfare objectives, much
administratively allocated land ends up being used for commercial or other unspecified projects.
On the day before Decree No. 11 was to go into effect, Xu et al. (2009: 892) note that “the
Beijing Municipal Government issued its own decree (Circular No. 33) which continued to allow
negotiated land transfers in four areas: small towns, green belts, urban renewal projects, and
high-tech and other major projects with urban significance.” After the decree was issued, the
municipal government approved negotiated land deals for more than 10,000 hectares, which was
almost the same amount of land transferred through negotiated deals in the previous ten years.
Over this same ten year period Beijing held a mere five land auctions and other public bidding
events. Much of this negotiated land has been divided between large property developers with
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strong ties to the Beijing Municipal government, such as the Tianhong Group, an SOE under the
Beijing Urban and Rural Construction Commission, and Beijing Capital Land, one of the largest
business groups linked to the municipal government.

The persistence of land transfers and granting development rights at artificially cheap negotiated
prices induces developers to take undue risks. High vacancy rates, which are normally a strong
signal to developers of weak demand, do not carry the same meaning in large property
development in Beijing as they would in more purely capitalist property markets. Although
vacancy figures are difficult to estimate in the Chinese context, Haidan District in northwest
Beijing had undergone some of the most extensive redevelopments of any section of the
metropolitan region owing to the dramatic expansion of Zhongguancun Science Park over the
1997-2004 period. Official statistics gathered through interviews with municipal planning
officials in 2006 indicated a vacancy rate of only 30% in newly constructed class-A office space
and other research facilities in Haidan District, but other unofficial estimates placed the true
vacancy rate substantially higher.70 The scale of construction is symptomatic of a larger
problem. Economic property rights (the rights of use) are part of an increasingly contested
sphere of jurisdiction where competitive access and quick capitalization on land rents prevail in a
regime of less than transparent bargaining. Although urban redevelopment in Beijing does not
match the scale of transformation that occurred in Shanghai during the 1990s – where by 1996
the amount of new construction amounted to over 27% of the city’s existing building stock
(which was up from 15% just two years earlier) with vacancy rates approaching 70% in some
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Other interviews conducted with the urban planning departments of both Peking and Tshinghua University cited
recent surveys indicating the vacancy rate could be as high as 60%. Additionally, interviews with the managers of
both universities’ science parks, which have their own new and world class facilities, indicated greater than 30%
vacancy, as well as some significant turnover.
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sections of the city such as Pudong - it is beyond anything that is economically rational. Overdevelopment therefore is a product of persistent land subsidy allocations through negotiated
conveyance, but also through the separation of decision-making about proceeding with projects
from actual risk-bearing, as often soft-budget constrained developers take on projects expecting
profits but without having full responsibility for the outcome. This situation systematically
undervalues land assets and leads to significant asset dissipation.

Second, are the political dimensions of property development that stem from the entrepreneurial
actions of what can appropriately be called the “local developmental state.” The property oversupply problem, and the pursuit of excessively costly projects, is as related to political gain as it
is to competitive access for obtaining use rights and capitalizing on land and property rents.
Decentralization has created new incentives for local government to accelerate investment and
attract economic growth, and brokering land and property deals is one of the primary
mechanisms available to local government to support those objectives. Extracting rents and
extra-budgetary revenues through opportunistic bargaining on the part of local government,
however, is only one part of the problem. Property development, and creating the conditions for
rising property values, just as in Dublin, creates substantial revenue for local officials, while
fiscal and administrative decentralization has also increased the incentives to resist remitting
those revenues to the central state.

Fears of growing localism on the part of the central state have increased turnover and shortened
the political mandates of mayors. At the time of this writing, Beijing has seen three different
mayors in the previous five years. Since top officials at all levels of Chinese government below

239

the center are appointed and assessed by bodies at higher levels, local officials are only partially
responsible to their constituents. This produces a bias toward highly visible physical
accomplishments, or mega projects, that are acts of legitimation for local leaders seeking to
advance their political careers (Zhu, 2002, 2004; Lin, 2007). Such conspicuous physical
achievements that exalt the urban image such as the new software development technology park
in Shangdi (a smaller sub-park that is part of Zhongguancun Science Park), the new Beijing
Opera building, or any of a number of facilities proposed and created for winning the 2008
Beijing Olympic bid, look more convincing to higher political authorities than less visible
initiatives such as promoting greater bicycle use or providing more public housing which
produce real benefits to urban residents. A related outcome from such politically-induced forms
of speculation is the short-term orientation it engenders in local leadership, as a long-term
agenda for urban development is often deemed unaffordable from a political standpoint as
mayors may have moved on before their vision can be materialized. This emphasis on imagebuilding has produced a great deal of location-senseless development and a multi-nodal urban
structure (Zhu, 2004), particularly for office development where traditional downtown districts
like Dongcheng and Xicheng now compete with others such as Fengtai and Chaoyang, and
Haidan Districts for new large scale development projects, with the result that a land rent
gradient in the center city is slow to evolve.

Third, are the social impacts of increasingly rapid commodification of urban development in an
overall regime of gradualism and transition. The direction of central state policy has been
consistently in support of market-centered development and toward increasing the scope for
capital accumulation, albeit in fits and starts. Continued over-development, corruption of market
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integrity linked to dual approaches to acquiring land use rights, increasing black market or
irregular land conversions, multi-faceted rent-seeking and quick capitalization on land rents and
development rights are all important aspects of the capital region’s ongoing commodification of
urban space. These practices continue to illustrate the incomplete nature of reforming land and
property markets in an environment of sustained gradualist transition. An over three decade long
process of transforming the economic institutions of socialism is continuously recreating
conventions that support economic action, as well as those that generate new forms of social
exclusion. Even twenty years ago, Beijing was a substantially more homogenous urban living
environment than it is today. Attracting both the elite and a vast number of poor migrants,
Beijing has grown to become the pre-eminent innovative region in China, with considerable
political, cultural, and economic influence extending well beyond China, however the
metropolitan region is also marked by increasing disparities (Logan et al., 2000). Housing
inequality in particular has intensified in the capital even as the overall level of housing
consumption (quality of construction, available space, amenities, etc.) has improved
significantly. The emergence of multi-million dollar homes existing at the same time as crowded
ramshackle housing of migrant enclaves (often referred to in the literature as “urban villages” in
the Chinese context.) is a telling symbol of existing differences in access to housing in
contemporary Beijing. Housing reform has rewarded privileged groups – those with higher
education, political party and government connections, and those in professional occupations, as
well as the elderly – such that certain elements of the socialist housing allocation system seem to
have carried through in the reform era and reinforced advantages held by particular groups
(Huang and Jiang, 2009).
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The introduction of greater choice in the housing market is now available in the capital on a
previously unknown scale, with about 30% of urban households purchasing privatized housing,
while close to 20% of urban residents are purchasing new private housing (referred to as
“commodity housing”) built by developers, and approximately 7% are renting such housing.
Close to 30% are living in self-built housing according to China’s 2000 Census. Significant
spatial sorting and residential segregation of households is occurring throughout the metropolitan
region as access to better housing is increasingly determined by economic variables, most
notably income, but also by other key administrative variables such as the stringent household
registration system (hukou), which is an important continuing socialist institution serving to
define a person’s access to welfare benefits including housing.71

Many of the urban transformations in the capital have come at excessively high costs, both in
terms of the capital allocated, as well as the social costs in terms of rising inequality, the
expropriation and destruction of old neighborhoods such as Beijing’s famous hutong (old
courtyard homes linked together by old alleyways), and an increasingly widespread corruption of
still evolving land and property markets. Thus far the ability of the Chinese state to absorb the
excesses stemming from the opportunistic actions of an ever growing array of self-interested
market actors such as chaotic forms of urban redevelopment and over-supply of commodity
housing and office construction, or illegal conversions of agricultural lands to speculative urban
uses is perhaps the greatest differentiator from the Irish experience. These activities have
71

The hukou system has also been an important factor in restricting labor mobility and affecting the hiring ability
of Zhongguancun-based firms as discussed in Chapter 4, particularly for recent graduates who do not have Beijing
hukou (residency status) and are forced to return to their home cities. In recent years, the Beijing Municipal
Government has relaxed these requirements to respond to the needs of the high tech sector, but this has been done in
ways that discriminate against less educated workers and other migrants. For a more thorough explanation of the
impacts of the Household Registration System, particularly with regard to housing inequality issues, see Huang and
Jiang (2009).
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nurtured a new generation of developers that are no longer the cash-starved, soft-budget
constrained SOEs of the early 1990s, as well as brought new high profile urban functions to the
capital region such as Zhongguancun Science Park and modern amenities such as hotels,
entertainment complexes, and luxury retail centers, all of which attract tourists and new forms of
investment and growth. However, as a society that had placed such a premium on social equity
becomes increasingly unequal and segregated, and as state policies continue to support the
requirements of growth and market development, the Chinese state’s ability to socialize losses
that are the result of the speculative gains of private individuals and profit-seeking developers
will come under more intense scrutiny and pressure. Even though there is no formal democratic
character to the Chinese state, it must still balance the pressures for continued growth and capital
accumulation with the claims of increasingly larger numbers of marginalized groups in the
context of a state system with a long tradition of promising some measure of formal equality.
This is precisely the kind of tension captured in Fogelsong’s capitalist-democracy contradiction.

6.4 Property development schemes and innovation objectives – maintaining system
requirements

Both regions studied in this research have made very conscious drives toward becoming centers
of innovative industry over at least the last twenty five years, this has created new requirements
in terms of the demand and supply for urban space and specialized amenities. How responsive is
government, and the mechanism of planning, in meeting the requirements for continued
development from a new set of growth-minded innovative entrepreneurs, including a significant
local presence of foreign corporations? This is a political economy question centered on use
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values for urban land and the value public officials attach to specific economic activities. It is
also a pragmatic question about whether issues of proximity and density are critical factors in
planning for more sought after uses and how the spatial divisions of labor that are specific to
innovative enterprise are facilitated by co-location. This poses a governance dilemma over how
public intervention promotes wealth accumulating effects from new urban economic activities on
one hand, and new forms of social exclusion on the other, through its support to these
requirements of capitalist development. This section will examine the key factors in how the
character of the urban built environment has been promoted in Dublin and Beijing to serve
innovative industrial outcomes. My discussion is centered on two areas. The first are efforts to
manage issues of density and clustering. The second is with broader issues of sustainability and
the connection between urban development process and social outcomes.

Different paths to cluster formation

Apart from their status as national capitals, the high degree of spatial concentration of ICT firms
is perhaps the principal shared characteristic of each region, even though quite different policy
approaches and underlying conventions have made this possible. In fact, in the case of Dublin,
further concentration has been the result even in the face of policy aimed at territorial deconcentration. Each region has benefitted from initial advantages that have been sustained and
even given momentum through a variety of factors related to physical geography, accidents of
history, as well as culture and politics that have created path dependent forces which reinforce
the economic rationale for agglomeration. Although many of these forces are seldom stable over
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time, where they intersect with government efforts to promote specific innovative forms of
industrial development is where the key conventions that facilitate cluster development reside.

In both regions, government efforts aimed at attracting foreign corporations, as discussed in the
previous chapter, were an important part of science and technology policy for reasons of skill
development, technology transfer, and particularly in the case of Ireland, a need for employment.
In order for this to be effective on the kind of scale desired by public authorities, significant
progress had to be made in a relatively short time frame to acquire land and build facilities that
would attract the world class corporations that were an essential part of these largely
apprenticeship forms of learning. In Dublin, this began in the early to mid-1970s, almost twenty
years earlier than in the case of Beijing, and was centered around business park development in
County Dublin, as well as a few facilities constructed in other cities such as Galway and Cork.
The work of the Industrial Development Agency (IDA) initially sought to bring foreign
companies with manufacturing space requirements to Ireland with a set of service offerings that
included construction of class-A office space as well as operational manufacturing facilities on
sites that would be fully compliant with local environmental regulations. This work continues
today but with a focus on pursuing more balanced regional development in the north and west of
the country in line with Ireland’s National Spatial Strategy (2002, 2010). Despite the fact that
IDA maintains a sizeable land bank in the Greater Dublin Area, the capital region is more
adequately provided for by private property developers, notwithstanding the country’s
considerable problems at this current time to finance new development projects.
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In Beijing, attempts to crowd-in foreign firms to an innovative space economy has, unlike in
Dublin, lagged rather than led the development of local (ming ying) firms. The initial efforts
were focused on opening up the state science and technology apparatus by creating new
incentives for moving public research out into a nascent quasi-commercial environment,
incentives which included purposeful squeezing of budgets for researchers in universities and
other public research establishments. By declaring much of the area around Tsinghua and
Peking Universities and the many facilities of the Chinese Academy of Science (CAS) in
northwest portion of the city as an “experimental zone,” the municipal government created
conditions for the release of considerable pent-up demand for entrepreneurship in a section of the
city that already benefitted from a significant degree of co-located institutions related to
scientific and technological research. As these entrepreneurial developments began to gain
momentum in the early to mid-1990s, the Beijing Municipal Government needed to plan for the
kind of integrated spatial clustering in places like Silicon Valley and Route 128 in the United
States, or even a place like Hsinchu Science Park closer to home in Taiwan, that had captured the
attention of government planners. To succeed on a large urban scale, however, and to take
advantage of the pre-existing density of educational and research institutions in the northwest
part of the city, the municipal government began to think more strategically about the kind of
land and space requirements for innovative activity spanning multiple industries, as well as the
intersecting networks of professional service providers that could support entrepreneurial
development. Strong administrative guidance led to the formal establishment of Zhongguancun
Science Park and the political status of the Administrative Committee for the park was elevated
to a level just underneath that of the municipal government (Segal, 2003: 52-9; Zhou, 2005).
What began in the late 1980s under the name of the Beijing High Tech Experimental Zone with
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an area of 100 km2 around Tsinghua University has now expanded to the east and the southeast
of the city where the area covered by the park today is closer to 400 km2 comprising five distinct
areas with multiple sub-parks covering different industrial sectors, with by far the largest
concentration in Haidan District.72 These sub-parks and the different industries and functional
specializations are presented in Table 6.2 and a map of the general area encompassing
Zhongguancun Science Park is shown in Figure 6.1 below.

72

This information on the growth, size, and composition of some of the sub-parks comprising Zhongguancun
Science Park was gained from an interview with the Chief of International Exchanges and Cooperation of the
Administrative Committee of Zhongguancun Science Park. The information in Table 6.2 is cross-checked with
Yusuf and Nabeshima (2006).
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Parks

Industries

Function Highlights

Haidan Park

Telecommunications, biotech, optical,
mechanical and electronic integration
and new materials industries

High-tech, R&D intensive
functions; close to universities and
the CAS.

Fengtai Park

Optical, mechanical and electronic
integration, biomedicine, and advanced
manufacturing industries

High-tech manufacturing functions

Changping Park

New medicine, biotech, environmental
protection, telecommunications, new
materials, and advanced manufacturing
industries

Biotech, high-tech manufacturing

Dianzi City

Telecommunications, software, computer
monitors, color display tubes, and
digital/audio/video industries

New technology and high-tech
products and manufacturing
functions reformed from the old
industry base

Yizhuang Park

Optical, mechanical and electronic
integration, and biomedical industries

External economy; technology
intensive manufacturing functions;
national economic technology
development district

Desheng Park

Hight-tech distribution services, hightech incubator industry, and high quality
technology and industry development
services

Upscale, national, well-known hightech companies and IPO research
center, sales center, and business
center

Jianxiang Park

Technology exhibition, human resources,
conferences, marketing, information
consulting services

International technology
communication, networking,
business services, and extended
component-based development
functions.

Table 6.2: Zhongguancun Science Park and its many sub-parks
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Figure 6.1: Map of Zhongguancun Science Park

Cluster formation in Beijing through science park development has therefore been borne out of a
process of reform, and particularly the search for novel ways of linking resources and institutions
into new forms of entrepreneurial organization for which the political, ideological and legal
processes to advance these objectives were not established. This is precisely the kind of
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recognition that Deng Xiaoping famously made about reform more generally, “test first, legalize
it later.” A continuation of this logic also meant that if the experiment about promoting greater
involvement of academic and other scientific researchers in innovative entrepreneurship
eventually failed, the damaging effects in terms of public expenditures that produced few jobs
and an over-supply of new buildings and production facilities that generated little innovative
output, could be better contained from the rest of the city. By the mid-1990s Zhongguancun
Science Park had become host to a growing number of local firms and an increasing share of the
metropolitan region’s output. At this point, foreign firms then began to flow into the park on an
unprecedented scale aided by property-related inducements such as pre-developed facilities as
well as land and rent subsidies for leasing or buying property.

The other aspect of cluster development is the relationship to the broader urban system,
particularly the approach used by public authorities to plan for density and co-location. This is
an area that shows considerable difference between the two regions. While science park
development in Beijing represents, in many ways, a turn away from much of the rest of the city
in order to create a fundamentally new metropolitan regional system of innovation, the case of
Dublin illustrates an approach that seeks to create new assets out of old ones, or at least
integrates much of the existing city with efforts to expand innovative industry.

Beijing’s story of strong governmental guidance to pursue science and technology as an
economic development tool has always had designs much larger than what it meant for the
capital region. The intention has been to test new approaches and develop markets and
commercial capabilities around applied science research and to demonstrate leadership and a

250

path to follow for other cities with similar resource endowments. New “rules of the game” and
new business practices had to be established even though there was no precedent or legal
framework to facilitate such coordinated economic action. The underlying logic was a
combination of the experimental nature of trying to move industrial research out of state S&T
structures and into new non-governmental enterprises as previously mentioned, but it was also a
recognition that trying to organize these activities within the administrative, political and
physical fabric of the existing city would likely prove difficult. By designating that “everyone is
simply going to be here,” the focus of the property development aspects behind science park
development has been on starting anew. New companies created the demand for new facilities
and a new set of growth-oriented administrators, who were given the responsibility for getting
the supportive policies and overall administrative framework right, were aggressive in
responding to the space requirements of such a large scale social engineering project. The
generally accepted view was that this would be politically and administratively easier than
grappling with other facets of the broader urban political system and municipal government that
could represent conflicting views on the direction of these key reform endeavors. In this way,
government intervention and public resource allocation for its science park strategies would be
more insulated from competing political pressures. Although Zhongguancun Science Park
achieves a level of integration with existing institutions such as CAS and local universities that is
more significant than the over 50 other science parks which have been created across China since
the mid-1990s, mostly in ZGC’s image. These others are overwhelmingly geographically
isolated from the rest of the urban core in the towns or cities to which they are supposedly
linked. Nevertheless, Zhongguancun is today a place that bears little resemblance to its origins
as a single street (“Zhongguancun Electronics Street” as it used be called) in Haidan District
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between Peking and Tsinghua Universities, having become home to almost 18,000 technology
companies (2,500 of which are foreign firms) generating revenues of over $226 billion in 2010,
and having transformed the physical landscape by constructing tens of millions of square feet of
new office space and research and manufacturing facilities (Lin, 2007). Operating
predominately through the municipal land banking and administrative land allocation procedures
discussed previously, the overwhelming share of new commercial and residential construction
has been in the service of building up the commercial, research, residential, and other
infrastructure facilities to create China’s “Silicon Valley.”

The earliest developments sprang up around Peking and Tsinghua Universities and have since
evolved into their own sub-parks, each affiliated with the universities. Tsinghua University
Science Park alone has built over 7.5 million ft2 of office space and other research facilities since
the late 1990s.73 These areas centered around the capital’s two most prestigious universities, are
substantially more interwoven into the residential and commercial fabric of Haidan District being
situated within the 3rd and 4th Ring Roads of the capital. Newer developments to the northern
periphery of Haidan District in areas like Shangdi are on land where a great many established
land use rights have been converted from agricultural or residential to commercial and industrial
uses. These latter office developments, research and business parks, including the new software
park (referred to as the “National Software Industry Base”) in the Dongbeiwang area of Haidan,
are state-of-the-art greenfield projects that are largely self-contained campus environments
constructed in close proximity to other co-located technology firms. The state’s objective has
been planned density with the intention of blending foreign firms with indigenous ones to create
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This information was communicated to me directly during a personal interview by the Manager of Tsinghua
Science Park.
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stronger linkages, however, it is also an approach that withdraws these complexes from the rest
of the city for the purpose of promoting new practices through simplified and streamlined
administration of the new innovation-centered urban economy. The previously mentioned
ambiguity in property rights has been the key convention that pertains not just to the ability of
new firms to capitalize on research often originating in the public domain, but also to the ability
of the state to acquire land and build facilities of sufficient scale that would support enterprise
growth and investment even when the outcome was far from certain. In devising its plans for the
city, the municipal government has turned to preferred property developers, usually with strong
connections to state banking institutions, to pursue high profile new projects for its science park
development strategy that maximize clustering and prestige effects by hand-picking certain
Chinese firms to operate alongside technology multinationals. This is further aided by putting in
place a number of promotional policies such as tax holidays (free rent for two years for foreign
firms), and crucially, the relaxation of the constraints imposed by the Household Registration
System allowing talented engineers and other key personnel without Beijing hukou to remain in
the capital.

In Dublin, far more attention has gone toward urban redevelopment and trying to revitalize many
older and moribund sections of the city through directed public and private sector-led projects
that support the capital’s growth, investment, and employment objectives. Notwithstanding the
government’s role in attracting foreign firms to Ireland and to the GDA through construction of
new office park developments largely on the urban periphery, considerable policy and planning
effort has gone into the urban core and attempting to make it a multi-functional and dynamic
place to live and work. Several large scale property development efforts were mounted toward
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the end of the 1990s to promote urban regeneration, private investment, and sustainable business
creation. Foremost among these has been the Dublin Docklands project initiated in 1997 to
rehabilitate over 1,300 acres (520 hectares) of derelict or other low value urban industrial land in
proximity to the River Liffey. The mixed use nature of the developments, ranging from
residential and commercial projects to educational and recreational initiatives has also included
strong community participation in devising redevelopment plans through successive phases of
the project, giving it a substantially different character than the state-directed and often heavyhanded approach used in Beijing.

Although both regions see the role of the university as a key aspect of organizing for innovative
entrepreneurship across the metropolitan region, the Dublin City Council along with other state
promotional agencies like Enterprise Ireland, have been keen on creating greater access to a
cross-section of Irish businesses and service providers rather than focusing on co-location with
foreign firms. Several of the Dublin area universities have representatives of Enterprise Ireland
and sometimes even Science Foundation Ireland embedded within the universities to help
promising young campus companies “graduate” to more conventional office facilities, small firm
incubators, and special enterprise centers for young start-ups. Many of these facilities have been
created through public-private partnerships within the central city of Dublin as part of either the
Docklands initiative, or other urban redevelopment plans to make more productive use of undervalued land within the urban core. For instance, several public and private sector actors came
together in the late 1990s to transform unused land and buildings on a portion of the James Street
complex of the Guinness Brewery into the Guinness Enterprise Center, one of Dublin’s most
successful small enterprise incubation and business service centers. Since it began operating in
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2000 with 65,000 ft2 of incubation space and approximately twice as much office space, the
center has assisted over 300 small technology start-ups move on to their own facilities, with a
smaller portion expanding dramatically through strong sales and success in attracting large
equity investments. Even the universities themselves have become active in developing office,
research or production facilities for more mature campus companies that have outgrown working
in university labs and other office space on campus. In addition to their technology transfer
offices which advise campus companies on a variety of business development issues, including
intellectual property rights, the three principal universities within the metropolitan region
(Trinity College, University College Dublin and Dublin City University) all lease out significant
office and research space in close proximity to the university to its entrepreneurially-minded
researchers. This is regarded by several of the firms in my Dublin sample as an important asset
allowing for the maintenance of continued close ties to university research activity and is also
regarded as an attractive aspect of working for Irish start-ups by younger graduates often
considering employment opportunities with the foreign firms in Dublin.

This kind of property development activity does not equate to the scale and scope of new office
and facility construction in state-directed science park development in Beijing, but it is a marketdriven approach to redevelopment of under-utilized land and property resources to support
innovative enterprise. It has been aided by a construction industry and property market that was
gathering steam in the late 1990s and saw abundant low-risk profit-making opportunities in
redevelopment projects fueled by tax incentives for private developers and energetic
development agencies like the Industrial Development Agency, the Dublin Docklands Authority,
and Enterprise Ireland.

These efforts have been principally aimed at supporting the space
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requirements of young indigenous firms as part of a larger inner city redevelopment strategy
prioritizing physical revitalization, employment, and innovative entrepreneurship with the hope
that clustering effects would help Irish companies grow and learn from one another.74 Dublin
has not made explicit attempts to engineer co-location with foreign firms to promote industrial
learning in the way Beijing has through its science parks, and instead has tried to embed foreign
firms into longer term university research relationships to pursue large, multi-year, and
competitively awarded research grant programs through Science Foundation Ireland, as
discussed in the previous chapter, many of which do entail work in shared facilities, usually
within the universities. The focus given to brownfield projects within the central city have
helped create a vibrant inner city technology culture that has meshed well with historic Dublin
and its many attractions, with some of its centrally located universities, new developments in the
docklands, as well as earlier large scale projects such as the International Financial Services
Centre.

Urban development and sustainable social outcomes

Although macro-institutional arrangements differ considerably between each of the capital
regions, it is the connection between state guidance and capitalist development that poses the
most challenges for a sustainable urban property governance system. Balancing the
requirements of continued economic growth in newer high technology areas with the risks of
increasing inequalities and other imbalances across the metropolitan region is an issue with
which all innovative regions must contend. However, economic growth in each region has

74

Although firm formation has been remarkably high, the growth of Irish technology firms beyond a level of €50
million in net sales per year has been slower to evolve (Forfás, 2009).
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brought heavy social costs with it for the way in which urban land has been managed, yielding a
unique perspective on the costs of this kind of capitalist urban development. Dublin has seen
unprecedented economic growth in the last twenty five years as well as increases in urban
property prices and valuations followed by a highly destabilizing financial crisis with much of its
origins in unchecked property-related and construction lending. Beijing for its part, has brought
about impressive physical transformation to the capital in the service of adapting science and
technology research to commercially-oriented economic development, but at the cost of
widening disparities such as increasing urban poverty and housing inequality, as well as in the
destruction of whole neighborhoods and the forced removal of residents and businesses for
planned new developments. Therefore, the demand for, and the supply of, urban land is
continually creating new tensions regarding both the nature of, and the need for, control and
regulation in systems that differ substantially in the extent of market versus state organization.
How this speaks to the social character of the land itself and the achievement of socially
sustainable development outcomes is an important aspect of continued innovative performance
for each region.

The principal challenge in Beijing stems from the continuation of broad-based reform which
perpetuates ambiguity in the way access to urban land is managed. This creates a regime of
continuous institutional evolution and change where new practices and procedures are being tried
and evaluated, and the rules of the game are seemingly never stable, even though the general
direction of reforms are rather clear. This affords the state with considerable latitude in pursuing
property-related projects that correspond to a particular vision of urban development. Most often
this vision tends strongly toward tremendous scale and promotes political visibility and the
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cultivation of prestige over anything that the market might currently demand. Fixated on the
goal of building a modern science and technology community worthy of the capital, the
Administrative Committee of Zhongguancun Science Park has seen its political status enhanced
and has executed property development plans for several hundred square kilometers over the last
fifteen years through methods that are overwhelmingly outside market channels. This has come
with tremendous financial and social cost with persistent high vacancy rates and the undervaluation of land assets themselves, something which creates a net social welfare loss to the
broader urban system if land is not being allocated efficiently.75 My findings indicate that after
five years, vacancy rates fall to roughly 20-30% on most new office developments, while within
the first five years vacancy rates can be between 50-75%.76 The costs of relocating large
numbers of residents and businesses seen by government planners as not fitting into the new use
values for the land being acquired and developed are perhaps the most significant welfarereducing aspects of the state’s science park strategy. Precise figures in this area are difficult to
obtain because they are inherently political but the development of Tsinghua Science Park alone
has, according to some estimates, entailed the relocation of close to 25,000 people and the
demolition of several neighborhoods around the university (personal interview with the manager
of Tsinghua University Science Park, 2006). The case of the destruction of the old hutong
(dense alleyways and classic courtyard homes) neighborhoods in sections of the old central city
following the award of China’s 2008 Olympic Games bid is a another well-known case of state75

Accurately assessing vacancy rates in Chinese property development is a difficult endeavor. This information is
closely guarded by public officials since it relates directly to the political and economic impact new developments
will ultimately have and the image that is being promoted. It also could be regarded publicly as an indicator of
progress on actual market-oriented reforms in the property markets, which could be a political liability as urban
inequality increases.
76
This information comes from asking several of the firms interviewed in Chapter 4 that are working in many of
the new office developments and science park facilities discussed here, but also from estimates made by the
managers of Tsinghua and Peking University Science Parks. They are broadly consistent with similar information
contained in Lin (2007) and Wu et al. (2007), but are higher than estimates made by officials at the Administrative
Committee of Zhongguancun Science Park which should not be surprising.
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directed urban development that has favored highly visible mega-projects that exalt the modern
urban image but with heavy costs of uprooting longtime residents, businesses, and the
destruction of important cultural heritage.

The ongoing nature of the transition in Beijing and China as a whole enables the state to
socialize economic losses and other welfare-compromising actions on a grand scale in the
service of its development goals. This has been made easier by sustained GDP growth that has
been averaging close to 9.5% for much of the last 20 years (OECD, 2010), but as the pace of
economic reform slows and the reforms themselves deepen, growth will likely slow. This will
place pressure on the government to seek more efficient property development outcomes as its
appetite for costly new projects for which demand is soft will likely also moderate. However, as
long as political reforms continue to lag substantially behind economic reforms, which is likely,
the ability of the Chinese state to effect large scale physical change across the urban system will
be diminished probably only slightly. Considering Fogelsong’s capitalist democracy
contradiction, the risks to capital of greater Chinese state control over access to land and property
development should somewhat paradoxically be seen thus far as minimal compared to the
prospect of such control in western capitalist democracies. The actions of Chinese state
intervention are strikingly similar in nature and scale to the types of developments that are often
the result of concentrated capital operating in western capitalist urban systems under conditions
of minimal regulation and a pro-capital bias in the political system, and especially in the context
of a booming property market. The issue of political pressure to mitigate the social costs of
adjustment to this kind of state-guided quasi-capitalism to perhaps make the state more
responsive to what Fogelsong would call the “claims from the numerically larger groups” of non-
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owning or “non-capitalists” is the question that has the most relevance for the achievement of
more just social outcomes in the capital’s development; but unfortunately it is also the one that
has the least degree of certainty around the likely future direction. Reforms are creating
economic pluralism on an unprecedented scale in contemporary Beijing, but the kind of political
pluralism that will allow for contested processes of plan development and real recourse for
different interest groups, including concerned citizens about how redevelopment may affect their
lives, is slow to evolve. In this context, existing disparities and forms of social exclusion are
likely to become more significant. However, the extent to which rising inequality may be slower
than new opportunities created through continued economic growth across the metropolitan
region will be an important trade-off in the years ahead and a key factor driving future innovative
performance.

The capitalist urban property market that is Dublin has been in absolute crisis since 2007-08.
The sustained increase in property prices, at times some of the highest increases of any
metropolitan region in the world over the mid to late 1990s, and their dramatic fall since 2006
has left the banking sector and the entire country in a drastic debt problem and severe recession
that continues today. The high levels of bank lending to the mortgage sector that peaked in late
2006 and early 2007 have increased household indebtedness at a time when unemployment has
also been rising significantly, with an 11% increase between 2009 and 2010 alone.77 Although
the collapse of the housing market in Dublin and throughout the country is at the heart of the
recession and the process of sorting out Ireland’s most pressing economic imbalances, the
question of whether this is an inevitable outcome of a capitalist property market is not entirely
clear. Notwithstanding a natural tendency in urban redevelopment toward a boom and bust cycle
77

The unemployment at the end of 2010 stood at 13.6% (Central Statistics Office, 2011: chapter 2).
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(Fainstein, 2001a: chapters 3 and 4), the case of Dublin has seen a dramatic excess supply of
bank capital flow toward the residential construction industry in particular and other speculative
urban property development projects. It is also one of a variety of tax and state-sponsored loan
schemes that have substantially distorted the functioning of the property markets and the
allocation of bank capital to support the goals of homeownership and property development
beyond a level which in hindsight could be regarded as economically sustainable. Bias in the tax
code, as mentioned above, allowed for mortgage interest tax relief to persist without even having
a tax on primary residences, and in addition to making housing more expensive and large-scale
home building more lucrative, it helped increase volatility in the property sector (OECD, 2009:
39-40). Other government supports to home ownership, such as mortgage interest supplements
and its Home Choice Loans programs also constitute efforts to back first-time buyers of newlybuilt homes who have been rejected by commercial banks and are examples of government
policy that has not treated property in a consistent manner with other assets in the economy. The
emphasis on new homes and home ownership has supported house prices and acted as a transfer
of wealth to developers. Estimating the extent of the distortions in the Irish property market is
beyond the scope of this chapter, but the important point to make here is that the current situation
faced by many Irish families on account of large scale public support to the urban property sector
is one of falling property prices and falling household income as unemployment and
indebtedness are on the rise. Consequently, increasingly large numbers of Irish households are
paying mortgages greater than the value of their homes as the problem of “negative equity”
discussed previously is becoming more common.
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These excesses of property development activity in Dublin have been felt primarily in the
mortgage market for residential properties, but its impact has been so pervasive it has forced
major restructuring of the financial sector and made it increasingly difficult for innovative Irish
companies to access bank credit or other private equity investment. Therefore from the
perspective of conventions operating as un-traded interdependencies, the case of Dublin is about
a metropolitan regional economy that for almost three decades has placed exceptional emphasis
on cultivating knowledge, skill development and economic learning. In doing so, it has
registered many achievements with the expansion of a whole new cadre of Irish firms working in
technology-intensive industries that was not a certain outcome from the government’s strategy of
promoting growth and employment through foreign direct investment. However, the Celtic
Tiger years produced a growth boom that has had almost no equivalent in contemporary Irish
economic history and this in turn has fostered a culture of accumulation and nurtured the already
potent Irish imagination for continued prosperity. This has been reflected in public policy and
banking practices that were irresponsible and lacking in prudent regulation. The effects of the
current recession are severe but they are broadly shared even though the distributional
consequences are hardest on poorer working families. Nevertheless, the premium placed on
learning will help the Irish economy return to strong innovative development once the economic
imbalances that have built up, originally in the property sector, are sorted out and properly
understood. The changes occurring across the property sector in Dublin do not appear to be a
necessary outcome of a capitalist process of development, but rather the product of inadequate
controls over policy supports that have in some cases drastically distorted the allocation of
investment capital, as well as considerable speculative behavior to support continued lending to
the mortgage and construction sector. Unlike in Beijing, and unlike in Dublin’s own residential
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housing sector, the essentially brownfield redevelopment efforts to support indigenous
technology firms have proceeded in a manner that has been well-financed, leveraging both public
and private backing, as well as well-planned in their to support inner-city revitalization while
being in line with existing demand.

6.5 Conclusion

This chapter has continued with the overall objective of the thesis by looking to the policy
environment for some of the key aspects of interdependence which are crucially shaping each
region’s development as a place for innovation and economic growth. My efforts, however,
have been directed at looking deeper than just specific policies themselves, but rather focus on
the underlying social and economic context and history which form the basis of different policy
approaches. These are the conventions which support subsequent economic action, and they
often determine how policies may produce more generalized benefits, as well as costly
consequences. I have focused in this chapter on the importance of urban property markets and
the manner in which each region has sought to plan for and manage the space economy. This
has required examining more closely how governance systems relate to the “immobile factor”
that is urban land, and how its distinctly social character reveals unique points of difference
between policy, underlying social forms of regulation, and the governance systems the support
markets for urban redevelopment and other key planning aspects.

In fact, urban redevelopment activity is where the most stark differences reside between Dublin
and Beijing in terms of processes that are re-making the built environment in both cities and how
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the costs to urban society manifest themselves. The case of Ireland is illustrative of a more
classic capitalist property boom, but one where fiscal incentives and relaxed regulatory
supervision of bank lending, particularly to residential real estate, drove an unprecedented
amount of capital into urban construction and property development lending. Sustained
increases in property prices in Dublin were very significant, and the social regulation to control
such speculative investment was not in place as a profound transformation had allowed prudent
regulation to be subordinated to a culture of unquestioning accumulation. The Irish state itself
was increasingly dependent on the buoyancy in the urban property markets as it was seeking to
make important fiscal trade-offs by leveraging the massive tax receipts linked to the investment
pouring into construction, residential home building, and real estate finance (fueled by rising
prices and valuations for property) to reduce the burden of direct taxation in other areas to
promote the goals of broader labor peace, which was an important aspect of the Irish growth
experience discussed in the previous chapter. In many ways therefore, the conventions of urban
property governance and their connection to the broader Irish innovation economy are being
substantially re-written, but it is unlikely policy planners and other private sector investors will
soon forget the lessons of the recent past.

Increasing the scope for capitalist urban development has also been a key ongoing aspect of
growth in Beijing. As complicated as urban redevelopment is in contemporary China, given that
access to land and development rights are seemingly in a perpetual metamorphosis under
transition, the Beijing Municipal Government has been able to socially engineer a high
technology quadrant of the city. The impact of state-led strategies are everywhere noticeable
through the scale of the new facilities, the excess supply of property and construction projects,
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and particularly the way in which science park development has been planned to be carved out
of, and operate quite distinctly from, the physical, political, and administrative fabric of the
existing city. The underlying conventions which have been instrumental in promoting this large
scale change are the gradualism of the reform process itself and the consequent openness to
experiment with new policies and procedures in the urban property development system.
Considerable ambiguity has been created in central-local government dynamics through how
decentralization has allowed for a progressive and often chaotic commodification of land use
rights. This ambiguity however has been a key un-traded interdependency that has had both
costs and benefits across the urban system for the realization of the objectives of municipal
government planners and S&T reformers who sought expressly to create Beijing’s Silicon
Valley. It has allowed the municipal government to purposefully create density and co-loction
between local firms and foreign corporations through the use of preferred property developers
and overwhelmingly non-market procedures of granting land access and the transfer of use and
development rights. The cultivation of prestige and modern amenities to support innovative
enterprise and industrial research has been a sought after outcome in which science park
administrators could manage redevelopment and oversee the location decisions of the innovative
space economy with much greater ease of administration and reduced political uncertainty. This
has come at the expense of substantial distortion of the process of market development, reduction
of market integrity under reform, large scale human resettlement and the destruction of numerous
businesses that did not fit into redevelopment plans, and a drastic undervaluation of land assets
themselves.
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This mode of market governance is what most distinguishes the two capital regions in terms of
the effects of urban redevelopment, the functioning of property markets, and the spatial
outcomes supporting innovation-led development. The extent of land and property-related
investments passing through transparent open market transactions is an obvious key difference
between Beijing and Dublin. This in turn affects the manner in which market mechanisms and
public institutions can manage losses from the excesses of aggressive property development and
substantial physical change in each region. Speculative activity is no less apparent in the Beijing
property market than it has been in Dublin, it is just organized differently. Losses are generally
well-concealed and absorbed by the municipal government and the central state, while allowing
private developers to gain in profit-making, experience, and capital accumulation from land rents
obtained through use rights and development rights that have been acquired at negotiated prices
that often drastically undervalue land itself.78 The volatility in Dublin’s urban property market
reveals precisely the openness of the market and lending practices, and the consequent
vulnerability to risk from and an absence of adequate regulation which has proven immensely
costly to not only the technology sector but to the broader society. It remains to be seen whether
the ability of the Chinese system to “socialize losses” on a grand scale while promoting other
economic goals can be a proven strategy over the long term. How Dublin is learning from its
destructive property boom and bust cycle, and the putting in place needed reforms of the banking
sector will be a key factor in determining how the Irish economy responds to its current
difficulties.
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As Xu et al. (2009) contend, the expectation of continued economic growth and a large pool of potential
migrants help to keep property valuations increasing and property-related investment high even if many projects are
conceived on a scale that exceeds current demand. However, as economic growth may slow in the years ahead as
market reforms become more mature, the land scarce nature of many Chinese cities should contribute to pressures
that will help bring urban redevelopment activity more in line with market principles.
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Chapter 7 - Conclusion

My research has focused on the micro-analytic factors that propel innovative industrial growth
and how metropolitan regions become concentrated places of learning-centered development.
Scholars in a number of disciplines have for some time examined the influences outside the
market that stimulate innovation by firms. The increasing importance of scientific and
technological capabilities for competing in new growth industries, combined with the proprietary
character of innovation raise questions of how an explicit theory of learning is related to regional
development. Regional scholars have been investigating the interdependencies within urbanregional spaces crucial to the accumulation and circulation of industrial knowledge. These “untraded interdependencies” act as the territorialized expressions of economic learning within
industries characterized by uncertainty, rapid change, and a community of specialists who
transform technological opportunity into new trajectories of industrial and regional growth. I
have argued that un-traded interdependency analysis adopts the appropriate analytical focus and
tries to square these issues of regional agglomeration and economic learning by asserting strong
connections and interdependencies which create knowledge-based assets, but that it suffers from
a pervasive under-specification problem that does not sufficiently address either the nature of the
connections themselves or their cause and effect on regional development.

7.1 Operationalizing a transaction cost theory of evolutionary region-centered learning

My goal in this project of comparing regions, firms within the same industry, and broader
economic systems stems from the need to continue to build the analytical bridge between
transaction cost studies and evolutionary theories. It is a bridge that holds much promise in
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answering some of the important questions which persist in regional planning and economic
development. My aim has been to link firm structure and decision-making with localized assets
and resources. This has included specifying how key innovation-related relationships operate
within the industry and broader institutional environment, and in some cases, how these have
changed over time. Doing so in terms of the application of theory to specific regional contexts in
a comparative analysis comes close to the inductive reasoning approach used by Jane Jacobs
(1961) in her famously detailed analysis of what makes for successful urban environments in
which she covers a range of factors from the physical attributes of design and function, to the
less tangible but no less real characteristics of vibrant diversity and feelings of safety. The
manner in which she breaks down a neighborhood in all its economic, physical, and social
characteristics and explores highly intricate interactions running throughout daytime extending
into evening in the diversity of form, function, use, and human presence is as strong a statement
about specifying externalities and externality-producing agents as there is in contemporary social
science. Specifying what these contingent factors are and how they operate spatially has been
the essence of overcoming the vague external economy approach that is still very much at the
core of un-traded interdependency analyses of “innovative regions.”79
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There are many of examples of industry-centered regional studies with a strong focus on issues of innovation and
learning and how the region and industrial activity operate together. The works of Sabel (1989, 1992); Storper and
Scott (1989); Amin and Robins (1990); Camagni, (1991); Saxenian (1991, 1994); Storper and Harrison, (1991);
Storper and Salais, (1992) are a few earlier examples of studies that examine economic production as linked to a
broader set of intangible assets embedded within the region and the social relations of production. More recent
studies have become gradually more focused on the issues of the region as a place of highly specific industrial
knowledge production and networking such as Markusen (1996); Morgan (1997); Garnsey (1998); Scott (2000);
Staber (2001); Steinle and Schiele (2002); and Iammarino and McCann (2006). Finally, another set of studies have
begun to examine the connections between transaction cost views of regional agglomeration and evolutionary
notions of economic knowledge as being key drivers of growth within the region or between regions. These include
Storper (1995, 1997); Zhou and Tong (2003); Zhou (2005); Ramirez and Lee (2009); and Ramirez and Dickensen
(2010). Despite considerable progress in the analytical focus, many important questions about industry knowledge,
dynamic capability development within firms and supporting institutions, and urban-region space, remain as a fuzzy,
poorly-defined and diverse set of relationships.
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My research design has thus focused on two key areas. First, the relationship between
transaction cost notions about contracting and the perceived efficiencies in location, strategy, and
the organization of work must, as argued in Chapter 2, differentiate between firms that possess
relatively stronger industrial knowledge because the nature of their ties to the region are likely to
differ. Second, innovative activity through R&D and other strategic networking, especially
within a spatially concentrated industry, must also be related to the competitive context and the
local knowledge pool, including issues of local rivalry that propel firms toward defensive
postures such as secretive R&D which can limit local knowledge exchanges. Based on small
sample survey work, the grouping system for organizing the samples in each region has
purposefully tried to distinguish firms along transaction cost lines pertaining to the uniqueness of
firms’ innovative activity (asset specificity in human and technological terms) to then pursue a
detailed analysis of search behavior. I draw on many qualitative factors of firm decision-making
and history, as well as a series of empirical questions and data categories aimed at important
applied theory propositions such as territorialized channels of information, knowledge creation,
and transmission of skills which have represented weak areas in the literature about how external
economy factors have localized learning properties.

7.2 Comparative innovative regional development – an industry view of un-traded
interdependence

What factors have contributed to make Dublin and Beijing places of concentrated economic
learning where indigenous firms have grown with increasingly sophisticated sets of innovative
capabilities? If territorialized notions of learning and development are predicated on critical

269

interdependencies, how do they manifest themselves and operate within each region? Answering
these questions has required examining closely the process of innovation itself and dynamic
capability development as the product of spatialized notions of firm agency. I have
demonstrated specific ways in which this agency is best characterized as search and highlighted
the ways firms look to the region for assets linked to their goals of innovation and growth.
Despite considerable differences in innovative performance and industry structure across each
region, I summarize five key areas where learning-centered forms of interdependence operate
strongly within each region.

First, is the way new forms of specialization have developed with dramatic numbers of new
firms increasingly undertaking industrial R&D in areas where the region initially had no
particular advantage. Dublin and Beijing are each regarded as the unqualified leaders in their
respective country’s emerging ICT industry. A dense and increasingly networked industrial
cluster has evolved with a vibrant indigenous sector operating alongside world-class technology
multinationals. These latter increasingly look to each region for access to specialized scientific
and engineering skills as R&D internationalization has intensified. Technology multinationals
are progressively locating substantial portions of their global R&D teams within the Greater
Dublin Area and working closely with Irish universities on multi-year research platforms. This
has been slower to evolve in the case of Beijing, where foreign investment is more clearly
motivated by market access and conditioned strongly by government-sponsored technology
transfer and joint venture agreements. Nevertheless there has been a significant upgrading of
both region’s skill base, allowing for increasingly sophisticated labor market demand to be
satisfied from within the region. The sources behind the upgrading are broadly similar as both
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Dublin and Beijing area universities have become critical suppliers of dramatically increased
numbers of applied scientists and engineers and have also become places of considerable
entrepreneurial development of university research. Spin-offs from other early software and
non-software ICT firms, including the foreign-owned sector, have been another important source
of skill development in the case of Dublin. The international success of a few Irish software
firms (that are a part of this study) has helped to instill confidence for new software
entrepreneurs that they also can innovate and grow successfully.

In Beijing, where much technology being developed still has a substantial component that
originates outside the region and the country, spin-offs are common but are often a product of
cooperative agreements between foreign firms and different entities linked to supervisory
agencies of the state, including science park administration. This does not mean these newly
created firms become state-owned enterprises as many of them fit the ming-ying (people-run)
characteristics discussed in previous chapters. Rather, the development of skills has taken on a
bit of an apprenticeship form of learning linked to the pace and content of production, training,
local content, and technology transfer issues in these agreements. In addition to spin-offs in
Beijing, many skills in the local labor market and the technologies operated by firms themselves
are brought in from returning Chinese who have either obtained advanced degrees in different
scientific or engineering disciplines abroad and/or worked for high tech companies outside
China. Therefore, an important aspect of skill development in Beijing is through access to
foreign sources of technological knowledge that in turn gets absorbed through the training of
locally-hired R&D staff within start-up firms. A community of specialized knowledge
producers, users, and other brokers such as policymakers and investors has become a critical
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asset serving to transform the nature of much work within each region and has given rise to an
ICT sector centered on R&D, new product development, and a thriving culture of
entrepreneurship. While Dublin firms retain the overwhelming share of innovation-related work
internally, giving the capital region a more concentrated R&D focus despite differences in the
level and quality of R&D, many of their Beijing counterparts are active in a web of contracting
relationships extending well beyond the capital region for key inputs. This points to a separation
of R&D and industrial design from production work that gives the region aspects of a control
function similar to that described by Massey (1995) and Markusen (1996).

Second, is how the region is a source of demand and a market for key inputs creating localized
learning effects for each region’s firms. Despite considerable market size differences between
each metropolitan region and country, firms in both samples are increasingly building strong
commercial ties and client bases within the capital. The connection between innovative activity
and metropolitan agglomeration derives from a set of strategic behaviors centered on search in
R&D, networking activity, and on the types of contracting relationships firms develop. The local
market as an intermediate asset and as a source of final demand permeates all three of these areas
and points to important ways in which interdependencies go traded and un-traded. In Dublin,
there is a distinct split in terms of how firms make use of the metropolitan region and its markets.
The top R&D performers turn to the region largely for R&D recruiting and for networking
relationships to improve technology development through informal consultative connections to
other firms, often the R&D units of multinationals or specific university departments to which
they maintain close ties. They look outside the region and the country, however, for their
principal markets as well as for other strategic networking activity such as developing
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commercial teaming relationships (partnering), key suppliers, specialized R&D personnel, or
other research-driven networks. The less R&D active firms are more inward-oriented with their
principal markets concentrated within the metropolitan region and the Irish market to a far
greater extent, and are also more reliant on local factor markets and other non-software portions
of the ICT sector to help develop commercial opportunities and applications for their technology.
The more established of these less advanced software firms benefit from frequent face-to-face
interactions between R&D staff and clients to develop important feedback processes into their
R&D stemming from a longstanding local user base. These firms also tend to be the ones that
are most active in building up stable long-run opportunities for many of the region’s computer
science graduate students through more mature and well organized corporate R&D activity and
are therefore contributing to technological opportunities within the metropolitan region. Thus,
the interdependencies pertaining to firms’ use of local markets in Dublin do reveal important
differences related to the qualitative nature of R&D effort and the extent of local versus global
connectedness. This is consistent with notions of dynamic learning through networking and
“absorptive capacity” as discussed in Chapter 3, and is also an important part of the rationale for
distinguishing between groups of firms in the first place.

The case of Beijing is different and has evolved out of the reform-driven experimental nature of
promoting innovation in new business firms. Contrary to the common perception of Chinese
firms exporting virtually all of their output to western economies, the overwhelming share of
firms in this study produce almost exclusively for the Chinese market, with the software firms
even more focused on the metropolitan region. Infant industry protections and other promotional
policies, to be discussed in further detail below, have been important as several of the hardware
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firms in the sample are regarded as “national champions.” They have reached considerable scale
due to important political connections to supervisory agencies like the Ministry of Science and
Technology and origins from within CAS or several Beijing universities, especially Tshinghua
University. Generally speaking, Beijing-based firms are cutting their teeth on home market
opportunities. These have promoted crucial aspects of economic learning in the transition era
such as an ability to operate technologies in an increasingly competitive market environment,
developing management skills suitable for running large scale organizations subject to market
discipline, navigating competitive local markets for sourcing and retaining talent, and working
with hard budget constraints. This organizational learning by building up scale and know-how
on the local and domestic market is an important aspect of what Amsden (1986) referred to as
the “learning effects” stemming from the “direction of trade.” Localized interdependencies run
strong within Beijing as both formally-contracted and informally-networked markets for
industrial know-how and technology development exist. The former are centered on supplier
relationships where certain hardware firms in particular are contracting aspects of product design
and actual technology development work to specialized “R&D firms.” The latter undertake jobs
according to specifications where the output is the product of successive rounds of trial and error
between the two contracting parties. Smaller companies lacking in-house capabilities to resolve
certain technical matters in the course of R&D work use this mode of informal problem-solving
where staff turn to well-developed personal, professional, and alumnae ties for consultations and
troubleshooting. The smaller these firms are, as opposed to firms with potent political or
administrative ties, the more important these informal markets for information sharing and
knowledge brokering are to support their innovative activities.80

80

Although studying networking behavior of Chinese firms was not a part of my analysis as this information would
have been too difficult to obtain, the academic and anecdotal evidence for the importance of these informal

274

Third, and building on the preceding findings about local market activity, is the nature of interfirm connections and the innovative process. Assertions of interdependence can be tricky
because economic learning and innovation, although a cumulative process, is certainly not
always an open and collaborative one. This is the logic behind Thesis 2 since spatial
agglomeration can create as many contested dynamics related to innovation as it can create
collaborative or cooperative forms of inter-firm contact or exchange.81 Firms learn not just
through their R&D activities but from their interactions with other firms. The extent to which
these interactions are traded or transacted for elements of business and innovation process is a
key aspect of the region generating interdependencies for economic learning and development.
And if these interactions are of a non-market kind, what are they and how do they operate from
within the region? In Dublin, my findings show that spatial agglomeration does not equate to a
high level of inter-firm collaboration on technology development or much in the way of
contracting out work of any kind, with the exception of a few of the larger and more experienced
firms interviewed. There is a widely shared idea among firms that possessing proprietary R&D,
be it an off-the-shelf application or a customized solution for a client, is vital to success. Many
early Irish innovators, including foreign firms, adopt business models requiring possession of
connections is considerable. See in particular Ramirez and Dickensen (2010); Ramirez and Li (2009); and Guthrie
(2001).
81
The portrayal of new innovative regions in much of the industrial districts literature has tended to emphasize a
largely harmonious process of business firms and institutions working in a kind of cooperative competition where
resources and information flow at adequate levels and are widely shared. Much has been written on the nature of
cooperative forms of competition and the social relations of production in industrial districts especially in Europe
(Sabel, 1989, 1992; Amin and Robins, 1990; Camagni, 1991; Storper ad Salais, 1992; and Staber, 2001), but also
many other places in the developed and developing world (Castells and Hall, 1994; Schmitz, 1993, 1996; Nadvi
and Schmitz, 1994; Markusen, 1996; Ramirez and Li, 2009). Although the focus of these studies differ, they
generally discuss the relationship between the organization of economic production and geographical concentration.
Seldom however, do they delve into economic learning and agglomeration in its double-edge characteristics of
rivalrous processes leading to opportunistic behaviors by firms producing as much autonomy as interdependence.
Saxenian’s (1994) famous study on the sources of regional advantage in Silicon Valley and Route 128 and her rich
discussions of firm histories and the culture of innovation and change over time probably comes closest to my
meaning here.
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intellectual property with strong commercial application. Even interviewees in the smallest Irish
software start-ups argue that proprietary technology gives their company its value. Thus, the
software sector is best characterized as a largely autonomous set of niche entrepreneurs
emphasizing the importance of intellectual property development through own-development.
Although the lack of collaborative activities results in duplicative R&D effort across the region,
the software sector is where some of the strongest improvements in business expenditure in R&D
by indigenous firms have been realized since the early 1990s (Forfás, 2006). Inter-firm
connections remain important but are concentrated in two areas. First, are partnerships with
mostly non-software firms in the ICT sector in order to compete for new clients. These are
increasingly important for firms pursuing opportunities both at home and abroad, illustrating the
growing depth of the ICT sector in Dublin more broadly. Second, are R&D connections, but
these are generally limited to non-market informal linkages between the more science-driven
firms and foreign corporations in Dublin for purposes of testing software on technology
platforms developed by these latter.

Inter-firm connections are more important in Beijing. It is important to recognize, however, they
are still based in a science and technology system that has for a long time separated research and
development from production. Much innovation in Beijing’s ICT sector is not new to the global
marketplace and is clearly oriented to catch-up forms of industrial learning, especially among the
hardware firms interviewed. Consequently, firms are less concerned than their counterparts in
Dublin, with possessing some proprietary piece of intellectual property. The hardware firms are
most active in technology development through contracting with other firms. The
Zhongguancun area and Haidan District in Beijing is filled with offices and representatives of
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components suppliers, industrial design firms, and marketing agents, all of which help form a
web of transactions and contracts that are keys to technology acquisition, product design,
manufacturing, and retail distribution. Many of these hardware firms have had strong guidance
to their growth stories given their origins linked to the state-run S&T apparatus and have opted,
at least initially, to build scale through the strength of their supplier relationships and powerful
marketing channels within China. This is seen as being necessary to have an adequate sales base
upon which to develop more ambitious in-house R&D activity over the long term.82 The
consultative and mostly informal inter-firm connections discussed above are especially important
to smaller start-ups often on the software side that have few political and administrative linkages
and developed from either local university and professional connections, or highly skilled
Chinese returning to Beijing from abroad. Gradually, however, smaller software firms are
becoming more protective and insulated like their Dublin counterparts. Chinese firms
developing applications-based software or mobile web services are becoming increasingly
concerned with the effects of software piracy, a problem more commonly regarded as important
for foreign technology firms investing in China. Piracy is hurting both firm sales as well as
leading to new imitators on the basis of pirated technology that is reverse-engineered, and is thus
making smaller innovating firms much more careful in the way they create ties with other firms
or entities, especially in Beijing. Due to the lack of intellectual property enforcement
mechanisms, and other weaknesses in contract law, this sometimes has a rather odd effect of
82

This was a common response by interviewees when asked about how R&D plays a part of overall business
strategy. When one considers the attempt of Chinese S&T officials to create markets for state-sponsored research,
as well as stated policies of non-interference in the day-to-day management of many of these new companies, which
included more hard budget constraints and opportunities to fail, the rationale of building up scale and stable sources
of revenue does make sense from a long term view. Several Chinese economists and researchers interviewed in the
course of this project expressed criticism of this view given by managers of some of these large well-known
hardware companies, saying instead that their innovative content is not all that significant, nor are their plans for
becoming high performing innovators within the Chinese ICT sector. Rather, they look to smaller start-ups often
run by returning Chinese which are mixing together creative applications for hardware and software, and very often
just the latter.
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reinforcing informal networks firms may use to collaborate or consult on technology
development. In other words, as the intellectual property regime remains weak in China,
informal ways of coping with risk and uncertainty through well-developed social networks have
gotten stronger. The emergence of a local constituency of Chinese firms pressing for stronger
intellectual property protection will likely speed the transformation of enforcement mechanisms
more than if it were just foreign investors and diplomats pressing the state for change. Thus, the
long term trend seems to be converging with the kind of independence in R&D matters observed
in Dublin’s software sector despite the persistence of historic factors yielding a fragmented S&T
culture that had promoted many aspects of work sharing. Expanded inter-firm connections
develop market opportunities that still stem in important ways from the centrally-planned era of
separation of R&D from production and other collaborative work-sharing. It is interesting to
note how this is an evolutionary search process of how aspects of certain historic, political, and
institutional legacies are being reconfigured, often through informal relational contracts, to suit
the objectives of innovation under a new albeit uncertain system.

Fourth, are the kinds of interdependent relationships firms have with the research establishment
in each region. The greatest commonality between the regions is the dependence on university
research being moved into a commercial environment. Both regions have placed universities at
the center of their efforts to promote innovation and development. Firms are connected to
universities primarily as a source of R&D personnel and secondarily as generators of new ideas
and directions for research activity. Many firms, especially those which have their origins as
campus companies or actively maintain informal ties to specific departments engage in close
monitoring of ongoing research activities within the universities. In addition to fulfilling their
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principal mission as educators and trainers of the workforce, universities in each capital region
have taken on a new activist entrepreneurial role in helping move applied science researchers
toward developing technologies for commercialization. Firms in both regions work closely with
university technology transfer offices that support academic researchers and campus companies
in their efforts to adapt to the market. In Dublin, these kinds of supportive ties are centered
around shared facilities where academic entrepreneurs work in close proximity to others of a
similar background and have the opportunity to interact with one another even if this has not led
to contracting or other formal collaborative endeavors. These offices also provide vital
assistance to campus companies and other young Irish start-ups in the form of workshops,
seminars, and other activities that inform academic researchers of the challenges of adapting
university research to a business environment, as well as the many intricacies of managing
intellectual property concerns between the university itself and the investor community,
especially venture capitalists. In Beijing the work of the universities in technology transfer is
distinctly different, as the technology transfer offices seek to groom campus companies operating
out of the university-administered science parks to adapt licensed or purchased technology rights
from abroad to the China market. In some cases, this involves helping create new markets, often
with a public interest purpose around particular technologies such as environmental science, high
value agriculture, and medical diagnostic equipment.

The universities in each capital region now operate as anchors of an increasingly diverse
community of applied science researchers, technology multinationals increasingly interested in
university-trained graduates and the research programs of the universities themselves, and
indigenous firms intent on growth through innovation. The more advanced firms in each region
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look to local universities for a variety of relational assets such as maintaining academic
connections and access to ever shifting frontiers of science and engineering knowledge not easily
monitored amidst the pressures of small firm corporate R&D. Planners and policymakers in
each region have made every attempt to expand on new entrepreneurial activity within the capital
by developing common facilities either on university campuses or in very close proximity to
them. In Dublin this has occurred through creating space for campus companies on property
held by the university as well as through brownfield business incubator developments and other
promotional programs in dense downtown areas close to the university. In Beijing, this has been
through heavy-handed attempts at engineering a particular type of urban space economy. In both
regions this has led to a dramatic expansion in indigenous R&D effort, the ability to attract and
retain significant increases in recent science and engineering graduates in high technology
employment, and a multinational technology sector that is progressively more engaged in the
research community taking shape there. An equally important outgrowth of this, and its selfreinforcing dynamics make it difficult to separate cause and effect, is the social and cultural
amenities and general “buzz” that is created amidst a vibrant and quite young entrepreneurial
culture centered around elite urban universities. This has a tendency to produce many follow-on
effects such as attracting other creative industries and individuals who often gather at off-hours
to socialize in new local establishments of a wide variety and expand the array of connections
and ideas being exchanged which feed back into entrepreneurial activity and innovation, both of
a cultural kind as well as technical.83
83

The work of the urban economist Edward Glaeser (2008) and the city planner Richard Florida (2002) are
important in this regard. This is another variant of urban and regional questions that deal with why certain localities
are more attractive to those working in what are commonly referred to as “creative” industries and activities. The
focus on success factors does deal directly with issues of the circulation of knowledge and its impact on
development. In its pursuit of a unifying set of causal factors, however, it does not escape some of the “success
ingredient” problems about determining the relative significance of some of them and how they operate with greater
or lesser effect in different environments giving urban and regional development its fundamentally uneven character.
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Fifth, and following from the previous discussion of interactions with local universities, are the
supportive connections between firms and the broader policy environment. Some of these
factors will be saved for the next section of this concluding chapter; however, a few important
findings about localized un-traded interdependence are pertinent here. These ties support an
important link between agglomeration and the kind of business and research environment that
policymakers hope will continue to bring sustained increases in jobs, incomes, and growth
opportunities. While much attention in the literature has been paid to tax-related inducements
and various funding mechanisms, less attention has been directed toward factors that support
excellence or give momentum to clustered economic activity. In Dublin, both the business sector
and policymakers are aware of a ceiling that seems to limit indigenous software firms to a size
below €150 million in annual sales. Therefore, an important initiative from government has been
a multi-faceted attempt to identify and build on pockets of excellence in Irish R&D and
university research by linking them to other successful innovative enterprises. One part of this
effort has been focused on involving foreign firms in 5 year research programs with the
universities that supports research still quite upstream from commercial application. The intent
is to create long-term relationships across increasingly global networks of specialists, given that
these programs operate through multi-year grants from the Irish Government competitively
awarded on a peer review basis using expert reviewers from outside Ireland. Even though the
results from these investments (discussed in Chapter 5) have not yet reached the market and been
exploited by new corporate structures, the fact that foreign firms have committed key R&D
personnel to work collaboratively over several years with Irish researchers is a significant step in
creating a research community of global standing that will contribute to strong technology-based
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entrepreneurialism in Ireland. An additional element of this strategy has been to build common
work facilities for campus companies to promote more interaction and to bridge their general
tendency toward independence with practical workshops and conferences which involve
successful Irish firms, venture capitalists, and foreign investors to offer important perspective on
a key issue for the sector in Dublin which is nurturing intellectual property sometimes to the
point of being overly protective versus growing businesses with strong market potential.84

In Beijing, firms have benefitted from a type of policy support that has blended strong
governmental action in engineering a dense science park community with a laissez-faire policy
stance toward experimentation with entrepreneurship, market development, and private risktaking. The key factor of interdependence has been the political legitimation of what began as a
process of experimentation with new enterprise structures commercializing industrial research in
the state-run science and technology system and has become a highly prestigious and
increasingly networked science park attracting foreign corporations but also many talented and
well-trained Chinese from overseas. The gradual build-up of Zhongguancun has brought in
foreign corporations, increased the political visibility of the region, and released considerable
pent-up demand for new commercial activity related to science and engineering research that is
pushing firms to develop new capabilities to meet rapidly expanding opportunities.

84

The venture capital industry in Dublin has strong views about how the indigenous software industry is in need of
consolidation as too many young start-ups and campus companies are attempting to protect the fruits of their
research and do not adequately understand either the challenges of making certain software engineering ideas work
in the market, or the benefits of trying to combine similar types of R&D into more robust business plans. The result
is a high degree of duplicative R&D effort and companies that have a difficult time overcoming their niche
orientation. Several venture capitalists indicated that Irish universities are part of the problem, being too demanding
on ownership rights in the context of investment negotiations. The universities for their part maintain that it is
difficult to foresee the potential value of many pieces of intellectual property developed and they are simply
protecting the university and their researchers.
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7.3 Institutional evolution – conventions as un-traded interdependencies

Each region studied in this research has been successful in developing a clustered high
technology urban economy within the capital, although similar in some of their shared
developmental outcomes, they differ in the policy processes and institutional arrangements
which have support these developments. For this reason the learning-centered interdependency
issue at the heart of this dissertation has examined institutional evolution and key policy factors
as deriving from a set of social conventions rooted in political economic and historical context
and constraints which give shape and meaning to policy and institutional change. This is the
emphasis behind Thesis 3, and it has allowed me to illustrate key differences in the connection
between institutional and policy process and key developmental outcomes in this comparative
project. I have narrowed my focus to two areas central to the re-making of each metropolitan
region along lines of innovative growth, namely, science and technology policy, and urban
redevelopment and governance of the property market.

Similarities, however, are not just in certain outcomes between the two regions, at least not in the
area of science and technology policy. Although the precise paths differ considerably between
Dublin and Beijing, some aspects of the starting points before change began to occur illustrate a
similar context of stagnation. The key conventions supporting strong science and technology
growth in each region stem from the effect of prolonged economic stagnation, and in the case of
Beijing, seriously under-developed or non-existent markets for the output of a massive planned
socialist S&T system. Dublin’s case is about the cumulative effects of sustained high levels of
unemployment and an aging industrial structure for which new growth opportunities had
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effectively stalled by the mid-1980s. Thus, both regions needed to intervene to promote a more
robust set of connections between the research establishment and private business and viewed
this as a strategic national imperative. Growth in high technology sectors in many advanced
regions of Europe, North America, and Japan had captured the imagination of science and
technology technocrats in each region and policy sought to develop new market and employment
opportunities in targeted growth sectors, especially in ICT. This led to a process of reform and
sustained public investment where substantial opening took place in each region. In Beijing this
meant re-working incentives to push industrial research out of state-run labs, research institutes,
and universities, initially by squeezing the budgets for these entities and allowing researchers to
form new non-governmental enterprises and capture private gains from publicly-funded research;
something which was part of a larger political process of experimentation with new ideologies
about markets and new practices of non-interference in the management of such enterprises
operating outside the industrial planning framework. In the case of Dublin opening was less
about structural reform as the Irish economy was already a substantially open one; rather, it
involved opening up to foreign corporations on a previously unknown scale. Attracting foreign
corporations, combined with substantial public investments targeting the research base within the
higher education sector, has been the pillar of a long-term Irish policy aimed at promoting
technology-intensive industries.

High levels of foreign investment into each region have been another important shared outcome,
and the role of the foreign corporation is a significant factor in each region’s science and
technology growth story. In Dublin, however, foreign investment has been as much about the
process of creating a vibrant technology culture in the capital as it has been about outcomes in
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terms of jobs, exports, and skill development. Efforts to transform the metropolitan region into a
world class center of science and technology research have involved an ever deepening
expansion of the activities of foreign corporations in the Irish economy and indeed Irish society,
especially the universities. This is leading to increasing criticism of the risk of distorting the
principal educational mission of the universities themselves. In addition, centralized wage
bargaining and balancing high levels of internal taxation with low rates of taxation on foreign
firms has been an important part of the wage flexibility and sustained labor peace underlying the
employment boom in high technology. This in turn led to the acquisition of valuable
entrepreneurial experience and confidence for new Irish firm formation. The sustained public
investments geared toward dramatically expanding and upgrading the research activities of the
higher education sector has also led to gradually larger numbers of foreign firms locating an
increasing share of their global R&D operations within the capital. While promoting a foreign
corporate presence was from the earliest stage a fundamental element of Irish S&T strategy, in
Beijing the arrival of foreign firms on a large scale has followed a sustained opening of the way
science and technology research is developed and marketed through non-governmental channels.
Although R&D internationalization has been slower in Beijing than in Dublin, this is changing
rapidly as joint ventures and other foreign investments seeking market access are increasingly
tied to technology transfer and location of R&D work within the capital’s science parks.
Therefore, despite divergent trajectories, the key conventions which have supported S&T
achievements in each region are based in the need to overcome economic stagnation and an
economy with few linkages between the institutions charged with industrial research and an
under-developed set of high technology entrepreneurs. Despite slowing economic growth in
Beijing and China overall, and continued severe recession in Ireland, the overall state of science

285

and technology development, research and industry linkages, the capabilities of indigenous
firms, and the prospects for a return to growth through innovation are far stronger today than
they were at the beginning of each region’s growth boom.

The science and technology activity of both regions has not occurred in a spatial vacuum, as each
has seen incredible change in the physical fabric of the existing city. They have, however,
developed in different ways. In Beijing, the urban development experience has been explicitly
oriented toward promoting an entirely new set of spatial and administrative arrangements for the
kind of entrepreneurial experimentation described above. Although urban land has again
become an economic commodity, and thus a real factor of economic production, something
which was distinctly absent during the maoist era, the amount of urban land and property deals
currently passing through open market transactions in Beijing is still quite small.85 The boom
and bust in Dublin’s property market has been at the heart of a broader Irish economic recession
that illustrates an inability to effectively regulate the excesses of unchecked bank lending to
urban construction and property development. The increases in urban property prices in Ireland
became a self-reinforcing dynamic that created many distortions in the economy, but primarily
stemming from fiscal policy. The massive tax revenues generated through investment flowing
into home building, real estate finance, and new construction projects became a new source of
dependence for the Irish Government, which was intent on reducing levels of direct taxation in

85

These estimates vary by type of project (commercial, industrial, residential, private residential or “commodity
housing,” etc.) but are most often estimated to be less than 10% for most development projects in Beijing. As
Chapter 6 covers, despite new regulations on the part of the central state to promote stronger market activity for
urban property transactions, the persistence of dualism in the land market with land allocation and other
development rights proceeding through administrative procedures remains a challenge for reform and a key
instrument of the local state to effect considerable physical redevelopment. On the land conveyance system in
Beijing and in China more broadly, see Xu et al. (2009) in particular.
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other areas of the economy so as to promote the goals of wage restraint, labor peace, and foreign
investment that were crucial elements of the country’s growth strategy.

Economic planning focused on innovation in each region was intended to validate the
government’s broader strategy of growth through high technology activity. In this area, as with
the mechanisms of governance over urban land and the property markets, the differences are
greater than the similarities. Beijing’s science park strategy represents a turn away from much of
the existing city to create a new urban environment apart from the older political, administrative,
and physical fabric of the capital. This involved crowding-in Chinese and foreign firms, science
and engineering researchers and workers of all kinds, centered around universities and key
research institutions. It also involved walling off certain processes and costs from the rest of the
city, in both physical and social terms, in case of a large-scale failure of the government’s efforts
to develop an innovative space economy similar to high-tech clusters elsewhere in the world that
had much of the attention of government planners. These costs range from undervaluation of
land assets passing through administrative procedures at negotiated prices; over-building with a
focus on the grandiose; forced removal of people and businesses deemed inconsistent with new
government objectives to make way for new office buildings, research facilities and high tech
retail centers; as well as the destruction of old neighborhoods and important cultural heritage.
The key conventions operating in Beijing derive from the ongoing nature of transition which in
turn allows for a perpetuation of ambiguity in the way land use rights are acquired and traded.
Combined with an increasingly activist local government, urban physical redevelopment takes on
the planned characteristics of a state-directed process which has prioritized scale, density, and
the cultivation of a modern urban image and prestige. The ability of the municipal government
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and the central state to continue to absorb many of the costs and conceal much of the reciprocal
rent-seeking between local officials and property developers over speculative land and
construction deals has been very effective thus far, but will become increasingly difficult,
especially as economic growth slows and the political and economic transition matures.
Dublin’s approach to supporting high technology activity in its urban development has
emphasized revitalization through brownfield projects aimed at re-making many under-utilized
or moribund sections of the central city. The generally well-planned and well-financed nature of
these projects, very often involving public-private partnership, stand in contrast to the much
more frenetic over-building and excessive bank lending to the residential construction sector in
Ireland, but also to the often chaotic forms of property development in Beijing and other large
Chinese cities. It is difficult to say whether Dublin’s current difficulties could have been avoided
through stronger regulation of the banks and more restrictive measures on home building since
much of the urban growth in Dublin was unprecedented in Irish history and connected to growth
in other areas of the economy. Nevertheless, the lessons from such a destabilizing property
boom are not likely to be forgotten and will likely strengthen the ability of policymakers to
reduce such imbalances before they become an economy-wide problem.

7.4 The role of planning, spatial considerations, and directions for future research

Just as this research has emphasized the evolutionary properties of search as fundamental to how
firm and industry capabilities evolve, so it is with the planning profession, which is continually
in search of a method of decision-making and refinement of policy tools. As a field of social
science research, planning operates between the power of the state at all its levels, and the power
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of the market to improve urban and regional outcomes. As a field of professional practice,
planning aims to expand opportunity and the kinds of choices available to urban residents while
balancing the many resource constraints and trade-offs inherent to capitalist urban systems. The
focus in this project has been on developing a more thorough understanding of how resources at
the regional level are transformed into actual assets for innovation and economic learning at a
firm and industry level. Both Dublin and Beijing represent cases of a high degree of planning to
promote technology-intensive forms of growth; however, the process of planning in each region
operates with distinctly different precepts about economic organization and the use of state
power to effect change. The far-reaching impacts of the Beijing Municipal Government, and the
Chinese central state more broadly, to bring about an increasingly integrated community of
technology entrepreneurship points to a highly directed state-driven approach with less reliance
on market-led strategies, particularly as regards urban spatial planning.86 Dublin’s clustered
array of high-technology activity illustrates that similar spatial outcomes can also be produced
through the private property markets, although much of the Dublin experience also bears the
imprint of public sector involvement, and public-private partnership in shaping many downtown
development schemes for small enterprises.

The key challenge for planners in each region has been to manage the speculative actions,
predominately in the urban property markets associated with extraordinary new levels of growth,
investment, and private wealth accumulation; while also securing adequate support, resources,
regulation and incentives for continued innovation and regional renewal. Navigating the
political economy trade-offs and social costs associated with rapid structural change in each
86

The role of the government in the promotion of new non-governmental enterprises outside the planning
framework has conversely been characterized by an abiding practice of non-interference in the management and
day-to-day operations of most ming-ying firms now comprising much of Beijing’s indigenous high-tech landscape.
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region has been no easy matter. The Chinese state has been concerned primarily about the
continued progression of market reforms but is actively re-asserting central regulatory control in
urban redevelopment ostensibly to ensure the overall stability and coherence of the process, and
is incurring substantial financial and social costs in the process, which could over time affect the
stability which they regard as central to the gradualist transition. Planning authorities in Dublin
have pursued largely sensible public-private property development initiatives for small firms
through brownfield projects which also support broader urban revitalization objectives, but have
had to contend with an unprecedented property boom and bust, predominately in the residential
sector, which has destabilized the broader economy. This research also illustrates an important
role for planning in that regional economic development based on high technology activity
requires not just public action to support scientific research and development; but also attention
to the quality of the urban social environment and the many variables that make livable and
desirable urban environments. These pertain to a stable and affordable property market, as well
as an exciting urban character that attracts and retains top tier talent of a wide variety and creates
a sense of a vibrant and diverse community. Unlike in the Italian industrial districts with
generations of well-developed social, business, and civic ties running through them, planners in
other regions must look within for the assets, amenities, and resources that can be continuously
combined in new ways to support economic development.

It is common in planning studies to hear that “space matters,” but the important aspect of this
assertion lies more with how and why space matters to regional economic development. In its
focus on a converged view of transaction cost and evolutionary economic theory, my research
has centered on the ways in which interdependencies operate within each region to show the

290

important linkages that exist between the goal-seeking behavior of firms regarding technical
advance, and the particularities of place within each region, in their transactional properties, as
well as in key un-traded or relational aspects. These include universities and other research
establishments, foreign firms, contractors, service-providers, venture capitalists, ties with
government agencies, and specialized users and clients. Transaction cost principles are regarded
as fundamental to structuring pool effects within each region, especially in labor supply and local
knowledge arising from agglomerated industrial forms. The heterogeneity of firms, including
the non-standardized nature of their key inputs ranging from specialized R&D personnel to
commercial partnering and supplier relationships, are important factors in determining how
transactions costs are reduced through location within each region. Continued development
along the high technology trajectories in each region will increasingly require new forms of
regulation and flexible approaches to managing the economic interests of the technology sector
with competing claims on local land and other public resources. In Beijing, concern must be
given to restoring market integrity in the way land and property resources are developed, and
greater attention must be paid to how economic space is also social space so as to reduce the
large scale social costs and growing inequality resulting from state action. In Dublin, stronger
regulation must aim to stabilize property prices by removing the considerable distortions in fiscal
policy that support the housing and construction sectors and begin to treat various classes of
assets across the economy in a more equitable manner. In this way, urban space will continue to
be an asset that will serve the interests of the knowledge-based economy emerging in each
region, as well as a broader set of groups in urban society.
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This project’s focus on the applied theory of un-traded interdependencies as a mode of
comparative research on regional economic development has tried to bring greater attention and
precision to arguments about territorialized concepts of economic and institutional learning. The
core issues of firm decision-making, clustering, and the uncertainty of technical advance are
perceived as a process of search, giving them a fundamentally dynamic character. Therefore
future investigations need to examine behavioral change over time. In addition, more in-depth
qualitative case studies of firm histories and their attitudes toward the region would be helpful in
adding greater precision to the kinds of path dependencies in regional development which tend to
be discussed at a high level of abstraction in most scholarly works on regional development.
Another facet of this kind of research that is often presumed is the welfare-enhancing aspects of
high technology development and catch-up forms of growth. Macroeconomic evidence supports
the connection between growth in high tech sectors and higher wages for workers (Haggard,
1990; Rodrik, 1995; Firth and Mellor, 2000; Honohan and Walsh, 2002; World Bank, 2005),
however, as Chapter 6 has pointed out, there are numerous other social costs and forms of
exclusion that are a direct consequence of a metropolitan region aggressively planning for
innovative industry. As economic use values for land change, political economy pressures
mount as many occupations, workers, and urban residents do not fit into many of the new plans
for the city. Therefore, developing a framework for studying un-traded interdependencies in
regional development to promote more socially equitable outcomes, similar to current work
being done in the area of the “just city” (Fainstein, 2011) would be an important advancement
for this line of research.
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Appendix A: Discussion of Methods

This methods section will present the main organizing structure of the survey effort. I will
present the rationale and how I went after gathering the data and other information used in this
study.

1.0 Innovative search and R&D behavior

I examine two inter-locking issues fundamental to the process of firm search and how relatively
similar groupings of firms are positioning and organizing themselves for technical advance and
upgrading. The first is the direction in which firms undertake innovative activity. This relates
strongly to perceptions of technological opportunity and the variables of cost, feasibility, and
issues of safeguarding which are most likely to condition the willingness of firms to develop
exchanges with one another and thereby influencing the character of the development process.
The second is the level of effort firms are allocating toward innovative search through R&D.
This aspect is important because it begins to structure our understanding about how inputs are
acquired or developed, and what kinds of links exist between the intensity of innovative efforts
of firms , on one hand, and knowledge-sharing or knowledge-limiting behavior on the other.
Every respondent was posed a series of inter-related questions which sought to build up a
historical understanding of the firm, especially related to the origins of its core technology, the
backgrounds of the people involved, how research and development activity is carried out
organizationally, and the strategy behind research and development and technology
commercialization. Quantitative data was gathered on the size of the firm, the education levels
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and overall size of the R&D team, and the regional sourcing of R&D staff. This will permit
simple empirical calculations of the level of effort R&D devoted based on full-time equivalence
(90% or more of time devoted to research and/or development work), which is an important
indicator to use in examining other key behaviors across groups in networking and contracting
that also relate crucially to dynamic forms of capability development and how the region plays a
role in shaping innovative development outcomes. In addition, respondents were asked to report
on measures of relevance on a seven point Likert scale ranging from one (1) “not at all relevant”
to seven (7) “highly relevant”87 related to patenting and the open source community.88 The
intention is to provide some empirical information related to safeguarding of the results of these
innovative efforts, especially in a spatially agglomerated industry where considerations of
opportunistic behavior of other firms are not inconsequential for how issues of interdependence
are structured. Qualitative data collection was focused on R&D decision-making within a
strategic context of the underlying factors that influence the direction of firms’ efforts. This
specifically concerned methods of screening among potential projects and the kinds of variables
related to technical feasibility, cost of attainment, and the striving nature of R&D and whether it
is best characterized as pursuing new extensions to existing technology, or seeking to use
research and development to increase and renew a richer set of technological opportunities. The
question becomes one of the character of research and development work, the kinds of
87

Rather than present individual numbers, the responses have been grouped into three categories, 1-2 corresponds
to “barely relevant” (+) 3-5 “moderately relevant” (++) and 6-7 referring to “highly relevant” (+++) for a firm’s
technology development processes.
88
For the reader who is not familiar with the software industry, the open source community is a unique
phenomenon consisting of programmers and code writers (who may or may not be a part of a formal firm)
contributing to various software projects in a manner that is completely open. Improvements are made in a way that
enables all would-be participants to view the source code. No project is owned by any individual or commercial
entity. Technical advance and the evolution of a particular project is done openly without the existence of a formal
firm, something which runs contrary in some important respects to the entire underlying principle of technical
advance in a capitalist economy. The open source community is also aspatial in that contributors to any open
source project can be located anywhere in the world. Some important examples of open source projects include the
Linux operating system or the Modzilla Firefox web browser. The relationship between open source software
development community and proprietary software firms is at times highly contested and complicated.
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innovative ambitions these firms have, and the way they contribute to, or draw upon, regional
resources to realize their objectives.

2.0 Networking activity

Three sets of variables known among scholars of technical change to influence the intensity of
effort in R&D (Cohen and Levin, 1989; Nelson, 1990; Freeman, 1994; Klevorick et al, 1995;
von Zedwitz and Gassmann, 2002) need to be brought into an analysis of region-specific
networking, and they include: i). technological opportunity; ii). confidence about
appropriability conditions, and iii). the level of demand. If the networking activities of firms are
to highlight anything significant about regional interdependence in innovation, traded or untraded, they should exist in these three areas. Since market demand and technological
opportunity both represent forces influencing the direction of innovation, not to mention its level
of effort, these elements can be dealt with together without compromising the analytical purpose.
Considering that this is not a full-blown network analysis, a network tie is any bilateral exchange
or contracting relationship, including informal or relational exchange, which has upstream or
downstream relevance for a firm’s technology development process.

Technological opportunity and market demand

In a way not unlike how downstream market demand influences the rate and direction of firm
search (Schmookler, 1962, 1966), firms will likely be creating ties of an informal and
consultative variety with different structures linked to that market demand. A somewhat
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countervailing proposition advanced by Rosenberg (1974: 93-5) suggests that the pace of
technical advance is more rapid in industries which are closest to the underlying science base.
My argument about networking for innovation picks up on the fact that important evidence exists
for both perspectives.89 In other words, that there is both a demand-pull effect (the Schmookler
effect) linked to the market, and a science effect that motivates firms to undertake innovative
activity in certain areas that science and engineering research opens up for commercial
exploitation. In an industry like software which is close to a rapidly evolving applied science
base, primarily in computer science, but still very broad-based in terms of access to a certain
basic knowledge of writing code, it is technological knowledge which seems to be a core
differentiator of how and what firms do. This brings up what March and Simon (1958) referred
to quite some time ago as the different “aspiration levels” firms construct for themselves,
whereby differential distributions of knowledge relate strongly to initial investments in
organizational capability. Under-investing firms can be foreclosed or “locked out” of the
evolution of certain technological trajectories in subsequent periods making relative “inertia”
about making investments in absorptive capacity in later periods appear as a rational behavior
(Cohen and Levinthal, 1990: 136-7; Nelson and Winter, 1982). I am most concerned here with
how R&D intensity relates to more proactive and reactive firms types and how these cut across
patterns in firm search and draw on localized assets of the region and are therefore aided by
agglomeration. The issue of relative autonomy in research and development work should
nonetheless coexist with a tangible expression of network ties by firms that reveal some
connection to downstream market users or to upstream suppliers or generators of applied

89

See the stylized search model of research and development developed by Nelson and Winter (1982: 252-62)
taking into account both sets of influencing variables. The contractual ramifications of such a model, highlighting
various interdependent processes, form the basis of the previous section’s discussion of knowledge and decisionmaking behavior around such search routines.
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research. Clear and neat distinctions along the lines of a pure market-pull effect or a science
effect are unlikely, but I suspect that firms will show a split in terms of more and less broad and
diverse portfolios of networking experiences. In this way, networking behaviors pertinent to
learning and successful business enterprise can be identified and then analyzed for their
connections to the regional economy. R&D intensity should correlate positively with firm
networking experience with university research in the applied and basic sciences, including the
origins of the firm. Conversely, groups with lower R&D intensity should privilege networking
ties linked to their downstream markets at a higher rate than ties that are more directed toward
the science base. In other words, they are networking to a greater extent within a feedback
process of the market.

All firms in the sample were asked to provide typical experiences and central tendencies about
networking behavior in terms of their frequency, strategic importance, and local character.
Looking at network ties and market demand required firms to report on their two most important
markets over the last five years. Markets were number coded and assessed for their regional
specificity.90 Therefore in terms of assessing these market and science-related aspects of
networking, I have attempted to acquire a rough empirical picture of firm experience and to
complement it through an analysis of patterns across the groups in organizational strategies as
well as firm histories. Networking ties formed around market demand are seen in three areas:
end-users, suppliers, and partners. 91 On the science side, another three elements include:
90

The coding scheme for principal markets is as follows: (1) for Ireland; (2) for the UK, Ireland’s biggest trading
partner; (3) the rest of Europe; (4) North America; (5) Asia; and (6) the rest of the world.
91
Partners are defined here as a specific type of contracting relationship centered on teaming.between a firm in the
sample (Firm A) and a second firm (Firm B), most often an IT services or communication firm, that in turn sells a
customized set of solutions to a third party. This is often the case for niche firms working in customer resource
management (CRM) and enterprise resource planning (ERP) software. The number of these experiences can vary
considerably according to the age, size, commercial success of the firm, and the sub-sector of specialization as not
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university research connections (including firm origins); exchanges through academic or
professional conferences, including industry trade shows; and foreign corporations (generally
technology multinationals). Prior experience and the frequency of experience in managing
network ties are looked at here as empirical issues presumed to have some bearing on
investments in absorptive capacity, and thus R&D performance. The qualitative strength of this
experience is highly variable and requires being assessed through interpretive analysis, and the
small sample and generally smaller average firm size lends itself well to this. In some ways,
these qualitative observations are some of the most important for understanding the operation of
key variables behind firm decision-making about networking (Staber, 2001; Markusen, 1996).
Given the heterogeneity of networking ties even within these more restricted areas, I felt it was
more appropriate to ask respondents to provide indications of relevance of the above factors to
their networking activity on a seven point Likert scale, like in the previous section on searchrelated decision-making and patenting. For those firms which provided answers exceeding six or
higher, I asked them to provide additional qualitative detail on the nature and scope of these
experiences particularly emphasizing their ongoing importance to the firm and their geographical
specificity. Relevance scores are then tallied and presented by group and cross-tabulated with
the mean scores for each group’s R&D intensity.

Appropriability – sourcing of labor inputs, labor mobility, and spillovers

In a spatially concentrated industry a firm’s confidence about appropriating the returns from
innovative effort is logically permeated with a concern about spillovers. The greater the

all firms make use of partnering for the operation of their core technology. This latter point will be discussed in
greater detail under the contracting aspects of this methods annex.

322

interdependence within the industry, the more likely rivals will gain from R&D spillovers at a
given firm’s expense, unless offsetting forms of cooperative work-sharing or complementary
forms of intermediate trade emerge. Such cooperative trade has often been asserted to draw
upon patterns of trust built up precisely through the frequency of networking (Sabel, 1989:
Amin and Robin, 1990, 1991; Schmitz, 1993; Nadvi and Schmitz, 1994; Garnsey, 1998;
Martin, 1999: Staber, 2001). If evidence for inter-firm R&D collaboration is thin, does this
reduce the likelihood of firms engaging in other forms of networking to either enhance their
ability to internalize the fruits of their R&D, or to at least diminish more substantial losses from
spillovers? It is not clear what forms this might take. The absorptive capacity logic posed by
Cohen and Levinthal (1990) and Powell et al. (1996), however, is that more frequent and diverse
networking experiences lead to an enhanced ability to exploit relevant industry information and
knowledge exchanges within networked structures. These might include new engineering
standards, breakthroughs in open source technologies, or any of a variety of industry trade news
about new technological developments. Perhaps the most obvious sources of localized
interdependence, however, is the labor market and how firms acquire particular skills and inputs.
If the networking and absorptive capacity logic has some bearing on what firms are doing, the
intensity of R&D effort should at the same time be associated with a wider array of labor market
practices including the education level of personnel (particularly the number of PhDs
undertaking R&D work within the firm), more diversity in the sourcing of labor inputs in terms
of recruitment within and outside the region, and perhaps a greater proclivity to sub-contract
elements of work to other firms.92

92

Although specialized labor markets, and labor pooling, have been understood since the days of Alfred Marshall
as being a driver of agglomeration, the notion of networking behavior influenced by concerns about appropriability
conditions would seemingly have two divergent though not mutually inconsistent aspects; one focused on recruiting
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My data collection focuses on two areas. First, the level of education of R&D staff and the
sourcing of key personnel, either (i) outside of Ireland; (ii) from local universities; or (iii) rival
firms (local and non-local). Second, respondents were asked to evaluate their firm’s concern
with adverse consequences associated with labor mobility by again placing themselves on a
seven point Likert scale of how relevant the local labor market is in terms of potentially
generating losses to their firm through spillovers to other co-located firms, though they need not
be rivals. In this way, interdependence is viewed not merely as how the actions of firm A affect
the profits of firm B, but also how locally articulated labor inputs are and how they correspond to
firms’ concerns about imitation from rivals or would-be imitators, and other forms of loss
resulting from such a high degree of spatial concentration within the industry. These results are
then examined alongside R&D intensity figures, as well as those relating to patenting in order to
understand more completely how factor intensity, in terms of resource allocation toward R&D
personnel, plays out at the level of the region, making possible a more concrete analysis of
interdependence between the regional labor pool and the regional knowledge pool.

3.0 Contracting boundaries

The ideal set of data for these questions would be something akin to an exhaustive historical
accounting of both the qualitative and quantitative set of variables relating resource allocation
decisions to the organization of work inside the firm. 93 I aim to use both kinds of data in order

specialized talent (human asset specificity), and the other on trying to protect against spillovers through limiting
losses from labor mobility.
93
The fundamental discussions made by Arrow (1974) on what it means to consider a more complete set of
information behind market decision-making, but extending to a great many other areas as well, is a very important
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to look for underlying differences across the groups in the sample in the apparent autonomy of
work processes in core technology development. The data I have been able to collect tries to
involve all three interlocking areas mentioned by Ouchi (1980) –production, design or asset
factors, and contracting aspects – relating firm boundary issues to core technology development
work. I focus on each of these issues in turn.

Production aspects

Ouchi is more concerned with economies of scale and scope which might push a firm toward
vertical integration, this does not appear to be much of a critical decision factor for my sample of
predominately niche-oriented firms in software where raw materials are practically of no
concern.94 Therefore I emphasize the number of generalized tasks which relate to essential core
technology work, namely research, development, and sales and marketing. Specifically, how
does the number of these tasks vary across the groups in the sample. This is important because
Group 1 and 2 firms operating with often much higher asset specificity and in closer proximity to

statement on what constitutes admissible evidence other than information conveyed through the price system, which
itself often operates far less perfectly than is often assumed. A similar argument made with respect to the credit
markets is made by Stiglitiz and Weiss (1981).
94
Suppliers however are of concern, particularly for the firms which have some hardware-related dimension to
their core technology work. For instance, some of the most scientifically-oriented firms in the whole sample, D6
and D8 in Group 2 in particular, along with D7, all develop software which is a critical element of a larger piece of
actual equipment (secure hand-held credit payment terminals for D7 ard laser micro-machining of silicon for D8) or
have needed to build or acquire a hardware platform in order to do all important testing of their core technology to
see if it can actually function in the way research work may indicate that it can. This is the case of D6. The
importance of these production decisions in make-versus-buy terms cannot be underestimated for the strategic
direction of the firm. Though size and age factors will likely dictate some of this, few if any firms will undertake all
of the different work tasks related to innovation, meaning what they trade for and how those decisions play out
regionally have a great deal of bearing on the rate, direction and overall character of development for the industry
and the agglomerated process of innovation more generally. This is something which I think is substantially underemphasized in the regional planning and development literature dealing with catch-up innovation and regional
development in particular which has sometimes asserted that the underlying rationale for make-versus-buy is so well
understood these days that it not even worth studying anymore. See for example the works by Zhou and Tong
(2003) and Zhou (2006).
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the underlying science base will sometimes face far greater uncertainty in the commercial
applications of their R&D. This is something that is likely to produce different forms of opening
up to the region than say firms in Group 3 which are more R&D challenged but generally have
very clear paths toward commercialization. Research and development tasks are broken into
four quite general research activities and four equally general development ones. Sales and
marketing work comprises three other basic tasks. I have included sales and marketing because
even though it is often excluded from many official surveys of research and development
activity, it is an important area of non-technological innovation carrying with it important
demand-side information as I have covered. The different work categories are listed below and
are consistent in broad terms with the concepts about research, development and other innovative
work set forth in the OECD’s Frascati Manual (1993: 37-40 and Annex 4 on the software
industry, and more recent). They are kept at a high level of aggregation because I am after the
main work-related lines around which firms define the scope of their work and not an elaborate
ethnography of each firm’s history even though this would be very useful. Respondents were
asked to provide whether the firm undertook any work activities in that general area over the last
five years.





Research – i). identification of a theoretical computer science problem; ii). identification of
a practical business problem; iii). experimental activity undertaken to acquire new
knowledge of methods, systems, or processes; iv). design of either a unique or a
substantially improved solution to either set of problems.
Development – i). developing of a prototype; ii). data collection and testing; iii). quality
control and analysis; iv). routine code writing and other testing.
Sales and marketing – i). direct sales to partners or end-users; ii). troubleshooting,
monitoring, and other feedback relationships with customers or users; iii). technology
licensing.
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Design/asset issues

I have attempted to gain some historical grounding with the quite varied efforts of firms across
the sample with regard to core technology undertakings. Though my analysis here mirrors some
of the issues covered with regard to issues of search behavior, I remain focused on those facets of
an un-traded interdependency argument which seek to link agglomeration and specialization. I
asked all of the firms in the sample two basic questions that relate decision-making about the
productive performance of key inputs to the presence of considerable urban-regional assets. The
first is technology-specific and asks whether there are special purpose approaches to innovative
design and R&D effort that are fundamental to the technology itself and not easily acquired
across the region? By special purpose I am referring predominately to human asset specificity
such as the need for specific technical training or practical experience. Does the firm still
perceive cost advantages to organizing most of the work internally? The second is regionspecific asking what makes the Greater Dublin Area such an interesting place to be undertaking
software R&D in the first place, as well as why they continue to remain in the region? On the
latter, I provided some structure by asking respondents to consider four general areas of response
and provide details on any two which might be of particular relevance: i). the depth of the skill
base in the local market; ii). perceived opportunities for collaborative work and other marketrelated exchanges within the industry; iii). an attractive social environment and accommodating
policy-based incentives; and iv). no particular advantages or basic inertia about moving
somewhere that might be more advantageous. Quite often I received responses that were outside
the areas I proposed or at least may have not been what I was expecting. My interpretation and
analysis of these responses and this form of data is necessarily subjective which has both obvious
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advantages and disadvantages. I have nonetheless tried to be careful in bringing forth the
pertinent details but in a way that retains a clear focus on the central subject matter of basic
notions of interdependent learning-centered patterns of regional development.

The scope of contracting

It would be excruciating, or more likely, impossible to try and derive the different nodal
outcomes and break-even prices by firm, by supplier, and by transaction, as expressed in Figure
2.1. Therefore, my interest is with the overall structure of innovation-related work, especially
over the formative periods of the firm’s technology development. What are the basic boundaries
which have resulted? A pure transaction cost analysis might include trying to get a better handle
on what the implicit prices of contractual safeguards may be so as to minimize the costs of
bilateral exchange. The data I have collected is concentrated on the frequency and regional
nature of key supplier and partnering relationships. I also make use of good, and in some cases,
excellent qualitative historical data about key contracting experiences which can sometimes have
a significant impact on the subsequent path of a firm’s technology and growth. I summarize this
data by examining contracting relationships on the basis of their frequency, meaning how often
the contracting relationship needs to be amended to adapt to unanticipated disturbances, and the
extent to which these are contracting parties within the region. On the former (the issue of
frequency), it is important to recall that many software firms operate their technology either as
part of another organization’s information technology system often involving other software, or
it is embedded into a device of one sort or another to generally provide some key functionality,
measurement, or control function. This gives rise to necessary contracting relationships and
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although many of them are downstream of what can be considered the core technology
development process, they feedback into innovative search. These kinds of relationships are
nonetheless likely to constitute the bulk of what firms are in fact contracting for given the kind of
autonomy previously noted. Firms were asked to report two things:
1. first is the number of ongoing contracting experiences the firm maintains with core
technology suppliers or with other partners.95 Suppliers of core technology were given by
respondents as actual counts while those for partners were provided for in ranges. These
categories are i). zero; ii). 1-5; iii). 6-10; iv). 11-15; and v). > 15.
2. second is how stable each of these relationships is in the sense of needing to readjust the
terms of exchange to account for uncertainty, which could be a determining factor in
internalizing this function in the future. Respondents were again asked to use the same
relevance scale as before, but this time ranking frequency. Since only one firm has more than
one core technology supplier these contracting experiences can be accounted for individually.
A greater number of firms have multiple partnering relationships making it more difficult to
evaluate the frequency of these experiences. However, since these partnering relationships
are almost exclusively about the deployment of a firm’s core technology, the scope and
content of their actual contracting dimensions begin to resemble each other quite strongly to
the point where frequency can be evaluated collectively with greater ease.

On the latter (contracting within the region), quite often the link between a firm’s main
contracting parties and its principal markets is advanced as a rational explanation for
agglomeration in an industry (Storper and Walker, 1989; Camagni, 1991; Krugman, 1991,
1995; Steinle and Schiele, 2002). I have attempted to make the necessary connections wherever
possible between the regional scope of contracting and a firm’s two most important markets,
however, in some cases firms either had no contracting relationships to speak of, were ramping
up their sales and marketing activities, or were reluctant to provide information on one or the
other. More often this reluctance was with regard to the geographical scope of their contracting

95

As discussed earlier under market related networking ties a partnering relationship in software is generally
geared toward commercialization where the software of firm A is an intermediate good into some production or
other organizational process for firm B’s output. Also, firm A’s partnering relationship with firm B can also be
developing a customized solution which is again purchased by firm B but is then sold as a package to a third party,
firm C. This is often the case for niche firms working in customer resource management (CRM) and enterprise
resource planning (ERP) software. The number of these experiences can vary considerably according to the age,
size, commercial success of the firm, and the sub-sector of specialization as not all firms make use of partnering for
the operation of their core technology.
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or partnering relationships. I try to tie together these three interlocking aspects of firm boundary
and core technology development with the patterns uncovered in the areas of search and
networking to hopefully see different types of firm structure and types of opening up to the
region. Although each group contains some important heterogeneity, I remain focused on intergroup differences as I believe that is where the most significant variation exists and relevance for
what kinds of policies might be appropriate for continued development.

