
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ERIM REPORT SERIES RESEARCH IN MANAGEMENT 

ERIM Report Series reference number ERS-2009-045-ORG 

Publication  August 2009 

Number of pages 47 

Persistent paper URL http://hdl.handle.net/1765/16599 

Email address corresponding author mgreeven@rsm.nl 

Address  Erasmus Research Institute of Management (ERIM) 

 RSM Erasmus University / Erasmus School of Economics  

 Erasmus Universiteit Rotterdam 

 P.O.Box 1738  

 3000 DR Rotterdam, The Netherlands 

Phone:  + 31 10 408 1182   

Fax: + 31 10 408 9640 

Email:  info@erim.eur.nl 

Internet:  www.erim.eur.nl 

 
Bibliographic data and classifications of all the ERIM reports are also available on the ERIM website:  

www.erim.eur.nl 

 
Developing Innovative Competences in an Emerging 

Business System:  New Private Enterprises in 
Hangzhou’s Software Industry 

 
 

Mark Greeven and Zhao Xiaodong 

http://www.erim.eur.nl/


ERASMUS  RESEARCH  INSTITUTE  OF  MANAGEMENT 

 

REPORT SERIES 

RESEARCH IN MANAGEMENT 
 

 

 

ABSTRACT AND KEYWORDS 

Abstract What kind of innovative competences are credibly developed by private entrepreneurs in China’s 

transition economy? On the basis of original empirical fieldwork in 45 software enterprises in 

Hangzhou, Zhejiang Province, we propose a working theory of innovative competence 

development in an emerging private sector. Combining resource-based and institutional 

perspectives we argue that Chinese private enterprises in Hangzhou were able to develop 

unique innovative competences to overcome resource constraints and manage technical - and 

market risks while respecting the location and sector-specific constraints. The findings suggest 

that private software enterprises in Hangzhou developed five innovative competences: 

organizational integration, financial commitment, external knowledge transformation, reputation 

development and strategic flexibility. The analysis further allows to propose three implications: 1) 

These five competences form a ‘configuration’ or coherent set of competences in this particular 

institutional setting; 2) Technological – and institutional regimes shape the potential range of 

innovative competences firms credibly develop depending on the available resources of the firm; 

3) Innovative competences can be functional equivalents of institutions in the absence of well-

developed, mature formal institutions. 

Free Keywords private entrepreneurs, innovation, China, software industry, institutions, competences, business 

system 

Availability The ERIM Report Series is distributed through the following platforms:  

Academic Repository at Erasmus University (DEAR), DEAR ERIM Series Portal 

Social Science Research Network (SSRN), SSRN ERIM Series Webpage 

Research Papers in Economics (REPEC), REPEC ERIM Series Webpage 

Classifications The electronic versions of the papers in the ERIM report Series contain bibliographic metadata 
by the following classification systems: 

Library of Congress Classification, (LCC) LCC Webpage 

Journal of Economic Literature, (JEL), JEL Webpage 

ACM Computing Classification System CCS Webpage 

Inspec Classification scheme (ICS), ICS Webpage 

 

 

https://ep.eur.nl/handle/1765/1
http://www.ssrn.com/link/ERIM.html
http://ideas.repec.org/s/dgr/eureri.html
http://lcweb.loc.gov/catdir/cpso/lcco/lcco_h.pdf
http://www.aeaweb.org/journal/jel_class_system.html
http://www.acm.org/class/
http://www.iee.org/Publish/Support/Inspec/Document/Class/index.cfm


 1 

DEVELOPING INNOVATIVE COMPETENCES IN AN EMERGING BUSINESS 

SYSTEM: NEW PRIVATE ENTERPRISES IN HANGZHOU‟S SOFTWARE INDUSTRY 

 

Mark Greeven * 

mgreeven@rsm.nl  

Room T08-17, Burg. Oudlaan 50 

P.O. Box 1738, 3000 DR  Rotterdam 

The Netherlands 

 tel. : +31 (0) 10 4081979  

fax : +31 (0) 10 4089015 

Erasmus Research Institute of Management 

RSM Erasmus University: www.rsm.nl/mgreeven 

China Business Research Centre: www.erim.nl/chinabusiness 

 

Zhao Xiaodong 

zucczxd@gmail.com  

51
st
, Huzhou street, 

P.O. Box 310015, Hangzhou,  

People‟s Republic of China 

Tel:+86(0) 571 88018431 

Fax: +86(0) 571 88018427 

School of business 

Zhejiang University City College :www.zucc.edu.cn 
 

 

 

Working paper – version November 2008

mailto:mgreeven@rsm.nl
https://webmail.rsm.nl/exchweb/bin/redir.asp?URL=http://www.rsm.nl/mgreeven
https://webmail.rsm.nl/exchweb/bin/redir.asp?URL=http://www.erim.nl/chinabusiness
mailto:zucczxd@gmail.com


 2 

DEVELOPING INNOVATIVE COMPETENCES IN AN EMERGING BUSINESS 

SYSTEM: NEW PRIVATE ENTERPRISES IN HANGZHOU‟S SOFTWARE INDUSTRY 

  

Abstract:  

What kind of innovative competences are credibly developed by private entrepreneurs in 

China‟s transition economy? On the basis of original empirical fieldwork in 45 software 

enterprises in Hangzhou, Zhejiang Province, we propose a working theory of innovative 

competence development in an emerging private sector. Combining resource-based and 

institutional perspectives we argue that Chinese private enterprises in Hangzhou were able to 

develop unique innovative competences to overcome resource constraints and manage 

technical - and market risks while respecting the location and sector-specific constraints. The 

findings suggest that private software enterprises in Hangzhou developed five innovative 

competences: organizational integration, financial commitment, external knowledge 

transformation, reputation development and strategic flexibility. The analysis further allows 

to propose three implications: 1) These five competences form a „configuration‟ or coherent 

set of competences in this particular institutional setting; 2) Technological – and institutional 

regimes shape the potential range of innovative competences firms credibly develop 

depending on the available resources of the firm; 3) Innovative competences can be 

functional equivalents of institutions in the absence of well-developed, mature formal 

institutions. 

 

Keywords: private entrepreneurs, innovation, China, software industry, institutions, 

competences, business system 
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INTRODUCTION  

In this paper we present a working theory for understanding the development of innovative 

competences in the emerging private sector in China‟s transition economy. Since the mid-

1990s a significant private sector has emerged in China (Asian Development Bank, 2006; 

Krug & Hendrischke, 2007; Tsui, Bian & Cheng, 2006). Less the result of state initiated mass 

privatization, as in the case of Eastern Europe and Russia, the Chinese private business sector 

emerged via ownership changes in SOEs, the rise of TVEs, and other hybrid forms of 

ownership and none the least via entrepreneurship when individuals founded new firms (Tsui, 

et al., 2006). The private business sector in China includes those domestic privately-owned 

firms that are not dependent – in an accountancy or profit recording way – on other  state-

owned - or foreign firms, or other government agencies (cf. Krug & Hendrischke, 2007). The 

development of China‟s private sector depends on finding new ways for  doing business, new 

ideas for  re-combining productive factors, developing and producing new products or more 

efficient production technologies in order to not only compete with resource-richer SOEs, 

and foreign firms, but also for coping with (in)direct political constraints and limitations in 

factor markets (Batjargal, 2007; Krug, 2004; Tylecote & Visintin, 2008). This paper 

addresses the following question: What kind of innovative competences are credibly 

developed by private entrepreneurs in China’s transition economy? We address two gaps in 

the research literature:  

 First, we explain firm-level mechanisms of innovation in China‟s emerging private 

business sector. The significance of innovation for the private business sector 

notwithstanding, relatively little attention went to why and how private entrepreneurs were 

able to develop innovative competences. Research on innovation in China usually stays at the 

national level (e.g. Liu & Buck, 2007; OECD, 2007), explaining developments in innovation 

systems (Liu & White, 2001) and analyzing latecomer strategies and technological catching-

up (Li & Kozhikode, 2008). Other studies focus on specific features of innovation 

development, such as Batjargal‟s study of social capital in innovative software ventures in 

Beijing (Batjargal, 2007) or knowledge management in large, successful high-tech firms (Lau, 

Lu, Makino, Chen & Yeh, 2004). Firm level explanations of innovation mechanisms are 

limited to a handful of researchers, most prominently Qiwen Lu and William Lazonick‟s 

work on the computer hardware industry (e.g. Lu, 2000; Lu & Lazonick, 2001) and Shulin 

Gu‟s work on New Technology Enterprises (Gu, 1996). As far as we know, none of the 

conceptual or empirical studies explore and/or explain innovation mechanisms at the firm 

level in China‟s emerging private sector. We specifically extend Lu‟s (2000) study of 
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indigenous innovation, which remains the most comprehensive study of innovation at the 

firm level in China. Whereas Lu focused on non-governmental computer firms with a 

collective/public nature that allowed extensive managerial autonomy and access to state S&T 

resources („hidden subsidies‟), we will explore innovation processes of private firms that 

emerged since the 1990s without a state‟s socialist legacy.  

 Second, we explain the development of innovative competences in China‟s emerging 

private business sector by acknowledging institutional constraints caused by institutional 

uncertainty and diversity. The combination of competence (resource)-based and institutional 

perspectives promises valuable insights because it emphasises the organizational nature of 

competitive advantages and the role of management in mobilizing and transforming human 

and material resources (Teece, Pisano & Shuen, 1997), while acknowledging institutional 

forces which influence the way firms manage their resources and determine the value of their 

resources (Priem & Butler, 2001; Whitley, 2002; Lazonick, 2004). Especially in transition 

economies we cannot isolate the resource based perspective of firms from changes in the 

environment to which firms need to quickly and flexibly respond (Meyer & Peng, 2005; Wan, 

2005). Recent comparative institutional studies have shown that the development of 

innovative competences is shaped by institutional arrangements, especially those that govern 

capital and labour markets (Hall & Soskice, 2001; Whitley, 2007). We will extend the focus 

of these comparative institutional studies into transition economies. That institutional 

arrangements in emerging economies are substantially different from those in developed 

economies (Khanna & Palepu, 2000; Whitley, 1999) is well known. Less researched is the 

case of China or any other transition economy where institutions remain incomplete and 

enforcement is often weak  (Qian, 2000; Nee, 1992). We observe frequent institutional 

change which the literature claims to constrain the development and commercialization of 

new technologies. Furthermore, instead of taking the nation state as the unit of analysis we 

extend the focus to include “sub-national” government agencies to acknowledge the fact that 

China‟s economy is characterised by a diversity of local business systems (see for instance, 

Krug, 2007 and Krug & Hendrischke, 2008, Goodman, 1997). In short, we will incorporate 

institutional change and local diversity into the analysis when analyzing the development of 

innovative competences. 

 We present a detailed comparative case study of 45 software enterprises in Zhejiang 

Province. The findings suggest that Chinese private enterprises were able to develop unique 

innovative competences to overcome resource constraints and manage technical - and market 

risks while respecting the location and sector-specific constraints. 
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WORKING THEORY 

We propose that the development of innovative competences depends on the 1) resource base 

directly or indirectly available; 2) nature of the innovative activity pursued and 3) 

institutional arrangements in the business environment. In what follows we will develop a 

working theory for developing innovative competences taking into account technological - 

and institutional conditions of a transition economy.  The connecting factor in this theory is 

„critical resources‟. Critical resources in this paper refer to tangible and intangible firm-

specific assets that are available for the firm to own, control and use at the exclusive 

discretion of the firm (Amit & Schoemaker, 1993; Teece, et al, 1997). Critical resources are 

in the competence and capability literature
1
 seen as key factors to explain organizational form, 

behavior and performance that form the basis of (dynamic) competences to innovate.  

Innovative competence development depends on the critical resources available to the firm 

while technological conditions affect the requirements of critical resources for innovation and 

institutional conditions affect the availability of critical resources. Figure 1 summarizes our 

working theory in a framework, its constructs and relationships between the constructs. We 

start with clarifying the core concept: innovative competence. 

--------------------- 

INSERT FIGURE 1 ABOUT HERE  

-------------------------- 

The Dependent Variable: Innovative Competences 

A competence, in its broadest interpretation, enables a firm to grow and take advantage of its 

opportunities. Whereas early resource- and competence based studies focused on relatively 

static and stable sources for competences, these ideas are recently being extended to explore 

the dynamics of how firms gain and loose competitive advantages. Current work suggests 

that idiosyncrasies in resources, routines, identities and conceptions form the basis of specific 

competences of a firm
2
, whether they are originating inside or outside the firm or are static or 

dynamic in nature (Buenstorf & Murmann, 2005). Teece et al‟s (1997) dynamic capabilities 

concept is useful here because it addresses dynamics and change and stresses the 

organizational nature of competitive advantages: „the firm‟s ability to integrate, build and 

reconfigure internal and external competences to address rapidly changing environment‟ (p. 

516). We adopt most of this definition and apply it to our specific context by focusing on 

innovation and resources. Innovative competences reflect the firm’s ability to integrate, build 
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and reconfigure internal and external resources to develop and successfully commercialize 

new products and services, i.e. innovation.  

What types of innovation do we consider? Following Whitley (2000) we distinguish 

incremental innovation involving refining, improving, and exploiting an existing 

technological trajectory from radical innovation, which implies a disruption of an existing 

technological trajectory. The uncertainty associated with these strategies varies in degree and 

type in different circumstances. Moreover, another feature is the extent to which an 

innovation is systemic, modular or stand-alone (Nooteboom, 2004). A systemic innovation is 

one with tight constraints on interfaces (e.g. telecom industry, oil refinery) leading to high 

switching costs and limited exploration of new activities. In contrast, a modular innovation 

knows standards on interfaces yet allows flexibility and thus has lower switching costs. A 

stand-alone innovation is characterised by autonomy of elements and limited constraints on 

interfaces (e.g. consultancy, standard application based software) resulting in low switching 

costs and extensive exploration possibilities. In sum, we differentiate innovation types 

according to their characteristics (incremental, radical) and systemic features (stand-alone, 

modular, systemic). Two independent variables – constructs – are expected to influence the 

development of innovative competences: 1) the technological regime; 2) the institutional 

regime.  

  

Technological Regimes 

The sectoral approach to innovation shows that sectors with distinct technologies can be 

differentiated according to their specific technical and market risks, or technological regimes, 

comprised of opportunity and appropriability conditions in addition to characteristics of the 

knowledge base and degree of cumulativeness (e.g. Malerba, 2004; Dosi, 1988). The 

characteristics of the knowledge base can be understood in terms of specificity, tacitness, 

complementarities and independence of knowledge. These characteristics of technological 

regimes and its knowledge base provide restrictions on firms‟ learning, competences and 

organization and coordination of innovative activities in a sectoral system. Different sectors 

then have different patterns of innovative activities. However, innovation leads to economic 

change only to the extent that agents are successful in taking advantage of the opportunities. 

In other words, they need competences, which will thus differ strongly across technological 

regimes that characterize distinct innovative activities.  
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The link between technological regimes and competences has been studied in case 

studies and statistical exercises. Several statistical studies reveal patterns of innovative 

activities linked to specific technological regimes (e.g. Malerba & Orsenigo, 2000). Case 

study examples of this result are for instance Henderson and Cockburn (1994) and Iansiti and 

Clark (1994) in pharmaceuticals, computers and automobiles in which competences differ 

across sectors. The most recent study linking characteristics of technological regimes to 

innovative competence development is Casper & Whitley (2004). Even though evidence 

remains archetypical (Malerba, 2004), research suggests that contrasting patterns of 

innovation can be explained by varieties across sectors where technological risks differ. 

Therefore, we expect that the characteristics of a technological regime influence the required 

critical resources for innovative competence development.  

Beyond sectoral constraints, firms face institutional constraints that shape and guide 

competences. Although the sectoral approach to innovation does not downplay the role of 

institutions (see Malerba, 2004), it is generally weak in explaining exactly which 

competences are developed under precisely what institutional conditions. How institutional 

arrangements affect the range of credibly developed innovative competences is a question to 

which we turn now. 

 

Institutional Regimes 

Institutions may either constrain or facilitate innovativeness. For instance, studies on the 

market economies of the US and Europe has shown how distinct patterns of technological 

development can be explained by the different institutional arrangements of various kinds of 

economies (Hall & Soskice, 2001; Whitley, 1999). In general institutional regimes affect the 

dominant logic underlying decision making in organizations. Institutional regimes influence 

the provision of facilitative resources that are made available on a more or less non-market 

basis (Coriat & Weinstein, 2002). The extent to which these are provided by national, local or 

sectoral institutions determines the embeddedness of organizations in the institutional context 

(Whitley, 2007). Furthermore, institutional regimes specify, monitor and control the powers 

and responsibilities of private companies, especially their authority and discretion. 

Institutional rules and constraints vary considerably across societies as for instance, state 

regulation, educational systems and extent of unionization vary considerably across societies 

and over time and influence competitive behaviour of firms – especially the development of 

innovative competences (Whitley, 2007). Therefore, we expect that institutional regimes 
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influence the development of innovative competences by 1) distributing and allocating access 

to critical resources and 2) constraining the opportunistic use of these critical resources.  

 

We cannot directly extend these ideas developed for relatively stable, developed market 

economies into China‟s transitional economy. Institutional regimes in China‟s economy have 

two distinct features that influence the way how competences develop: institutional 

uncertainty (unpredictable and incomplete institutions) and variety of local institutional 

systems. First of all, China has weak economic institutions. The institutions are not weak 

because they have a socialist hue, which is traditionally unsupportive of private capitalists, 

but because institutions inherited from both the socialist era and market-oriented institutions 

co-exist (Krug & Polos, 2004). Institutions are incomplete and unpredictable in the sense that 

they do not provide a stable institutional frame (Qian, 2000), which would reduce the 

uncertainty emanating from innovation (Krug & Polos, 2004). Second, the heterogeneity of 

China‟s local business environment is a consequence of China‟s decentralized government 

system. On the one hand, this leads to vertical intergovernmental inconsistencies where local 

governments do not or only partly implement central policy. On the other hand, it leads to 

horizontal competition between local governments (Krug & Hendrischke, 2008). So, in 

contrast to most comparative institutional studies, which take the nation state as the 

boundaries of a unitary business system, China‟s economy is characterised by a diversity of 

business systems s at the sub-national level asking for a local perspective. Therefore, we 

expect that a changing institutional regime will affect the distribution and governance of 

access to critical resources by 1) increasing uncertainty and 2) local diversity.  

 

Our empirical study proceeds in three steps. First, we identify the innovative competences 

that Chinese software entrepreneurs have developed in the last 5-10 years. Second, we will 

explain why these particular competences were credibly developed, by considering the local 

institutional environment and the nature of different innovative activities. Third, the analysis 

ends with a discussion of the coherence and interdependence of the innovative competences 

and the dual role of institutional – and technological regimes. The next section describes how 

these challenges were taken up in our field research. 

 

METHOD 

The Software Industry In Hangzhou 
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We choose the software industry as the field of research. The software industry is relatively 

fragmented with a few major players and many small entrepreneurial ventures. The study of 

software has an exceptional position in that it allows studying both disruptive as well as 

continuous, accumulative processes of innovation with varied kinds of technical and market 

risks. Considering the expectations from our working theory regarding sectoral variety and 

innovative competence development, we choose to study the enterprise software, middleware 

and standard software sectors (cf Casper & Whitley, 2004), because they have distinct 

technical and market characteristics and distinct innovative activities. Table 1 summarizes 

the main characteristics.  

--------------------- 

INSERT TABLE 1 ABOUT HERE 

-------------------------- 

After choosing an industry we need to choose an appropriate location. Beyond 

choosing a location for the research, the selection of a location reflects the selection of a local 

institutional frame. The „population‟ from which we select one location, is a variety of 

localities across China. The selection of one location takes into consideration the intensive 

data collection efforts necessary for getting familiar with the local context in terms of 

language, local culture and developing local networks with research partners and business 

enterprises. We used three criteria to select Hangzhou as our location: 1) the presence of a 

significant software industry; 2) the private enterprise as a dominant form of economic 

coordination and organization; 3) the success of the locality in terms of economic prosperity 

and business prospects. The latter is important because then the locality is more likely to 

function as a benchmark for other localities and thus enhances the generalizability of this 

study.  

Hangzhou is the capital of Zhejiang Province, a south-east coastal province. At the 

forefront of economic development, it offers one of the best business climates in China  and 

is one of the centres for China‟s booming private sector (World Bank, 2006). A significant 

share (95%) of enterprises of other types of ownership, i.e. non-governmental enterprises and 

90% contribution to gross industrial output of the city, illustrate this point (Hangzhou 

Statistics Online, 2007). The software industry in Hangzhou emerged successfully: 23,7 

billion RMB in 2005 sales revenues of software products, 300 million dollars worth of 

software product exports (Hangzhou Statistics Online, 2007). The official statistics of China 

Software Industry Association (CSIA) registered about 180 firms in Hangzhou in 2005. Over 
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90% of the software business in Zhejiang province is located within the Hangzhou locality, 

making it the software centre of the province
3
.  

 

Sample 

The above describes the local population of software enterprises from which we selected a 

sample for the purpose of this study. The selection criteria for firms were as follows: (1) 

small or medium size (1-300 employees), (2) privately owned, (3) independent software 

developers, i.e. firms focused on software development rather than other businesses and (4) in 

one of the three software sectors. The size of the sample was not determined beforehand. The 

main criterion was the saturation criterion. This is neither a consensus-based cut-off point, as 

is usual in social science research, nor a convenience criterion but a theoretical criterion. It 

means that past the saturation point, an additional case does not add much explanatory power.  

Our sample consists of 45 software enterprises in three distinct software sectors with 

an average age of 5,8 years (1995-2006), on average 75 employees (6-260) and, if making 

sales revenues, between 200.000 (Internet software) and 80 million RMB (large scale ERP 

project for government). Enterprise software is extensively customized software using 

platforms or modules. On average these firms are 6,6 years old (1995-2006) and employ 73 

employees (range: 6-200; sd: 62). Standard application based software is written for large 

homogenous markets. These firms are on average 5,6 years old (1996-2006) and employ 46 

people (range: 28-100; sd: 27). Middleware is a new sector focusing on interface technologies 

that link basic architecture of digital communication networks to standard application 

software, thereby coordinating various technologies. These firms are on average the youngest 

with 5,4 years (1995-2006) but employ the most people, 95 (range: 8-260; sd: 85).  

The only way to show how representative this sample is for the population of software 

firms in Hangzhou is by comparing the size characteristics. A lack of systematic data for the 

population of software firms in Hangzhou is one of the data restrictions researchers in China 

have to deal with. According to the CSIA, Hangzhou‟s software industry is structured as 

follows: standard software (33%), enterprise software (32%), newly emerging middleware 

(18%), and hardware/software combinations (18%). Especially the middleware sector is 

growing fast last 2 years and many new firms are not included in CSIA yet. Most firms are 

SMEs (87% less than 200 employees) and these have on average 67 employees and average 

total asset value of 9.300.000 RMB. Table 2 compares the size characteristics of our sample 

with the population of software SMEs Hangzhou. The results suggest that the sample is 
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representative for Hangzhou, at least in terms of size, as the averages and standard deviations 

do not show a different pattern. 

-------------------------- 

INSERT TABLE 2 ABOUT HERE 

-------------------------- 

We note here two sample selection biases. The first is that our study is limited to successful 

firms, i.e. firms that still operate and have products on a market. The consequence is that we 

cannot compare our findings with firms that have not been successful in innovation. 

Therefore we cannot check if firms that are not successful innovators indeed lack the 

competences we identify. Hence we cannot know if the competences we identify are all 

necessary and sufficient for successful innovation. However, we can at least assume that 

these competences are sufficient for innovation if we find systematic patterns across the 

sectors. The second bias is that access to these enterprises was sought via Zhejiang University, 

the University Science Park and directly via the authors‟ personal networks. We take note of 

the fact that this might not be considered representative by the usual social-scientific 

standards of Western research practice because all mediators were likely to have applied their 

own filters to the sample. This is a context specific research limitation, faced by every 

researcher in China doing in-depth field interviews (cf. Krug, 2004). However, we believe 

that we have mitigated the majority of the selection biases by not using every „suggested‟ 

firm, doing background research on the selected firm, developing a trust-based relationship 

with local mediators and only surveying firms that fit our theoretical criteria. 

 

Data Sources 

The empirical study is based on firm-level in-depth interviews and triangulated with 

background information. Prior and after the firm interviews we collected data on the firms 

from a variety of sources. First, the firm‟s website, usually in Chinese, provides relatively 

detailed information on history of the firm, products, news announcements and partnerships 

with other firms, universities or government agencies. Second, local investment firms provide 

detailed information on firms and news for selected industries. Next, a news search in local 

and national news websites supplements the cases. Fourth, we contacted the Zhejiang 

Software Industry Association and obtained a list of software firms in Hangzhou with product, 

personnel size, asset value and website information. 

 However, the main data comes from in-depth interviews with the firms. In a society 

characterised by a large role of informal institutions, as opposed to formal rules and 
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regulations, an informal interview with considerable time to „dig-up‟ the story is preferred. 

The interviews also allowed the respondents to express their understanding in their own terms 

which allows unambiguous communication and establishes communicative validity. The 

semi-structured interviews were done with either founders or senior managers. All 

interviewees have a background in engineering with at least a Bachelor‟s degree.  

 

The interview covers the three topics of this study: innovative competences, sectoral 

constraints and institutional constraints. Questions on innovative competences are based on 

the analytical framework and the definitions of innovation and innovative competences. 

Question development started with a survey of antecedents of successful innovation in the 

literature
4
. Antecedents refer to those resources and activities that give firms potential 

competitive advantages for developing and commercializing new product and services. In 

total there were 212 unique antecedents of successful innovation identified in the literature. 

Many of these antecedents were overlapping or related to the same topic. Therefore, these 

212 potential antecedents were reduced to 16 categories (see Appendix I). The criteria for 

this reduction are: 1) theoretically meaningful categories that match the conceptual definition 

of innovative competence; 2) deletion of overlapping or strongly related antecedents (e.g. 

business ties, business group, cooperation with university were combined into „external 

partner‟); 3) deletion of antecedents that were only mentioned once. However, most 

important was the confrontation with our working theory. These 16 categories are strongly 

rooted in the conceptual and empirical literature and form the basis for question development 

(questions 2-21 in the interview protocol).  

 Questions on sectoral constraints were based on ideas and studies from the sectoral 

innovation system literature. Sources for questions about these topics were, among others, the 

studies by Malerba (2004), Casper & Whitley (2004), Edquist (1997) on systems of 

innovation. This literature measures the characteristics of technological regimes in terms of: 

opportunity conditions, appropriability conditions, the knowledge base, degree of 

cumulativeness. These four features of technological regimes form the basis for designing 

questions about sectoral constraints. In the end, the design of questions was determined by 

the fit with the research problem and the analytical framework (questions 22-36). 

 Questions on institutional constraints are based on a literature survey of the 

consequences of institutional transformation. We will shortly summarize them: (1) 

Unpredictability of institutional change; (2) Limited legitimacy of private firms; (3) 

Competing levels of government; (4) Decentralization of government leading to ambivalent 
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rules; (5) Hybrid institutions; (6) Weak IPR protection; (7) Lack of transparency (e.g Krug, 

2004; Meyer & Peng, 2005; Tan, 2005; Qian, 2000). The questions are based on these seven 

features. The second set of questions is related to what firms lack in terms of resources; i.e. 

factor limitations. The literature on the liability of newness proved useful in singling out four 

specific resource limitations that form the basis for questions on (Krug & Polos, 2004; 

Aldrich & Fiol, 1994): (1) lack of business routines; (2) lack of a blueprint; (3) lack of 

knowledge about the business environment; (4) lack of legitimacy (questions 37-54). 

 In order to create a coherent set of questions, the choice of appropriate topics and the 

design of questions was eventually determined by the fit with the research problem and the 

working theory. Appendix II shows a short version of the topics and the questions in the 

interview. We developed the Chinese version of the interview protocol in cooperation with a 

team of Chinese graduate students from Zhejiang University. After the first translation, the 

protocol was tested in a pilot interview with a two IT managers. We revised the protocol to 

better fit the language and understanding of an IT professional. The resulting Chinese 

interview protocol is consistent, coherent and a valid instrument strongly linked to the 

working theory for exploring innovative competence development in China.  

 

Data Collection And Analysis 

Inductive theorizing makes use of a set of specific observations to move to the discovery of a 

pattern that represents some degree of order among all the given observations. Data collection 

and analysis in inductive empirical studies is not a linear process but involves a constant 

dialogue between theory and data. Our data collection and analysis involved three phases. 

 The first phase involved semi-structured interviews with Chinese software 

entrepreneurs in the period from February to June 2006 by the authors and a research team of 

Chinese graduate students. The graduate students were all trained by the first author and sat-

in at least one interview. The interviews were done in Chinese. The first author was always 

present and the interviews were done in tandem. The questions were asked by the students 

whereas both interviewers took notes. The interviews were not allowed to be recorded. 

Therefore, interviewers took detailed notes, discussed the notes directly after the interview 

and then later send and compared each other‟s notes. The interviews on average took 1 hour 

and 15 minutes.  

 The second phase involved an organized interpretation of our initial data (30 firms) 

and additional fieldwork (15 firms). We followed inductive qualitative data analysis 

techniques to identify those firm-level abilities that integrate, build and reconfigure internal 
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and external resources to develop and successfully commercialize new products and services. 

The analysis involved a confrontation of our working theory and the extant literature on 

innovative competences and their antecedents (Appendix l) with the empirical data (cf. Uzzi, 

1997; Krug & Hendrischke, 2008; Maeki, 1993). This phase involved the creation of a cross-

sector display that indicates the antecedents that were unambiguously named by our 

respondents, similar to Uzzi (1997). After drafting our initial ideas we went back to the field 

to do return visits to 11 firms and 15 additional interviews with other entrepreneurs from 

September to November 2007. The return visits allowed us to present and communicate some 

of our initial ideas to create communicative and face validity. Additional interviews were 

necessary to reach a saturation point. The saturation point is defined as that number of cases 

beyond which adding an additional case causes no significant change in the identified pattern. 

After the second round of interviews and return visits we identified in total 26 different, 

unique antecedents that were named more than one time by 45 respondents (in total 160 

antecedents were mentioned).  

We also did a more formal analysis of the data by looking at the distribution and 

frequency of antecedents mentioned by each respondent. The results indicate that per 

standard software – and middleware firm, on average, 5 antecedents were singled out 

whereas per enterprise software firm 6 antecedents. The analysis also allows checking for the 

distribution of features mentioned per firm and the results indicate that there is no evidence 

for single respondents to have mentioned disproportionately many antecedents.  

Furthermore, to facilitate the analysis and create an unambiguous understanding of 

these antecedents we assigned weights to each of the antecedents by calculating the relative 

importance of each antecedent by dividing the number of times that a specific antecedent was 

mentioned by the total number of antecedents mentioned. For example, of the total 160 

antecedents mentioned by respondents, 6 times „government subsidies‟ was mentioned (by 6 

different respondents). So, government subsidy has a relative importance of 4% (6/160) in the 

total data set. We calculated the relative importance of the antecedents for both the total data 

set and for each sector separately. The subsequent analysis rests on the 26 unique antecedents 

and their relative importance as shown in Table 3. The antecedents mentioned only once are 

put in one category „all others‟. The totals of the columns add up to 100%.  

The third phase involved the identification of patterns in the data; i.e. in the list of 

identified antecedents to single out innovative competences. Following Uzzi (1997) we did a 

finer analysis of these antecedents and identified five innovative competences; i.e. five 

constructs (Table 3). The fit between these constructs involved the grouping of observations 
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– antecedents – based on a set of attributes, i.e. „fit as gestalt‟ (Venkatraman, 1989). An 

exploratory perspective – inductive theorizing – is necessarily less precise in specifying the 

functional form of fit, as argued by Venkatraman (1989). Similar to the inductive studies of 

Uzzi (1997) and Hendrischke & Krug (2008) and advocated by Maeki (1993) and Whitley 

(2007), the confrontation of the constructs with the theory and constant dialogue between 

data and theory is more useful than using formal statistical methods that reduce data to single 

isolated observations. Before discussing each of these five competences, we will describe the 

distinct innovative activities of firms across our three sectors.  

------------------- 

INSERT TABLE 3 ABOUT HERE  

------------------- 

RESULTS 

Innovative Activities 

The three software sectors show varied patterns of innovative activities (Table 4). In the 

enterprise software sector, innovation takes the form of incremental improvement of products 

and processes, upgrading service to customers and introducing more products in the same 

production line. In contrast, standard software firms strive to be the technological leader and 

to that end innovate radically in product technology and opening up of new markets. The 

innovative activities of middleware software firms can be summarized as non-customized 

work for a mass market. Innovation takes the form of new business models, new product line 

or opening up a new market. These firms strive to be the technological leader and to that end 

undertake radically innovative activities.  

 Besides supporting the idea that the three sectors have distinct innovative activities, 

there is another interesting result: it appears that more than half of the innovations in these 

sectors are not in new products or services, which are traditionally seen as „real‟ innovation 

(Fagerberg, 2007). On the contrary, firms appear to be innovative in the way they organize 

their business both in terms of processes and business models, not unlike Western countries 

where successful catching-up historically also involved innovation of the organizational kind. 

----------------- 

INSERT TABLE 4 ABOUT HERE  

----------------- 

Innovative Competences 

The antecedents of innovative activities provide the basis for understanding what kinds of 

competences are developed. Finer analysis showed that we can single out five innovative 
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competences: access to finance, strategic flexibility, access to external knowledge, innovative 

prominence and organizational integration (Table 3). We will now discuss each of these five 

innovative competences in more detail. 

 

Financial commitment refers to the ability of a firm to commit internal and/or external 

sources of financial capital for a long-term investment as to assure the collective learning 

necessary for innovation. The results show 1) the importance of long-term commitment of 

internal and/or external sources; 2) government and private capital sources instead of capital 

market; 3) that it is a firm specific competence: liability of „smallness‟ (need for capital) and 

capital is not (yet) available on a capital market basis; 4) we have to distinguish two aspects 

of financial commitment: source and use. 

 The patterns in the data indicate the crucial role of diverse financial sources in 

different types of innovative ventures. In total 14% of all antecedents are related to access to 

financial capital; but especially important for standard software sector: 21% of all antecedents 

mentioned in that sector, compared to 12% in both other sectors. Unsurprisingly the standard 

software sector, characterised by radical, stand-alone innovations are in most need of capital. 

Enterprise software firms need less investments and can often draw on resources from the 

customer, whereas middleware firms have limited capital needs altogether.  

Attracting capital becomes a firm specific competence because firms are small, 

require capital and capital is not (yet) available on a capital market basis, as our interviews 

suggest. Therefore, it is an important competence for these firms to be able to access capital. 

It is useful to distinguish two aspects of financial commitment: source and use: 1) most 

government subsidies flow to enterprise software firms, which pursue less radical innovations, 

carrying less risks; 2) the more risky type of investments – VC and founder capital – are 

found in middleware firms, firms prone to invest in more risky ventures. The availability of 

the former hinges on the local government policies, whereas the latter depends on the 

availability of own resources and/or personal networks that can mobilise financial resources. 

Summarizing, access to financial capital is a key competences where access to government 

and personal capital sources is sought instead of capital market based finance. 

 

Strategic flexibility refers to the ability that allows firms to change strategic directions 

quickly to adapt to changing economic and institutional changes. The results show:1) that 

firms change strategic directions quickly; 2) that experimentation is important to find the 



 17 

right model; a long-term strategy; 3) that firms quickly establish a customer base and develop 

and learn complicated new technologies; either via peers or imitation of foreign examples.  

 In total 15% of all antecedents are related to strategic flexibility, but especially 

important for middleware firms (24%) as compared to standard (9%) and enterprise software 

(5%). The patterns in our data show how business models reflect different strategic 

orientations for different technical fields or market considerations. Especially middleware 

firms appear to be flexible in their strategic choices, aiming to capture a part of the market as 

quickly as possible and learning skills from every source possible, which reflects long-term 

goals. Enterprise firms, on the other hand, focus mostly on learning from local customers and 

are flexible to the extent that they want to meet (changing) customer requirements. Standard 

software firms pursue more general flexible strategies that allow them to „jump‟ into 

opportunity windows and the firms in our sample behave rather opportunistically, which both 

reflects short-term goals. 

 The role of strategic flexibility, or more generally, the role of strategic orientation has 

been studied widely in the marketing and innovation literature. Our findings support that 

different strategic orientations have different consequences for innovative potential (Zhou & 

Li, 2007). Enterprise software firms in our sample have a customer orientation, which means 

that they have sufficient understanding of their target buyers in order to create superior value 

for them, i.e. the customer is set first (Gatignon & Xuereb, 1997; Gao, Zhou & Yim, 2007). 

Standard software firms have a technology orientation, which means that they are more R&D 

focused and proactive in finding new technical solutions that are assumed to be valued by the 

customer (Zhou, Yim & Tse, 2005). Middleware firms have the most entrepreneurial 

orientation: they pursue new market opportunities, are tolerant of risk and radically 

innovative (Zhou & Li, 2007). 

This result is not surprising for two reasons: one, middleware firms are the youngest, 

least experienced and most volatile among the three sectors. The interviews suggest that there 

are high rates of founding and failure, even though we cannot check this with official 

statistics. Furthermore, previous research on Chinese ventures suggested that private firms 

behave opportunistically and short-term focused (e.g. Tan, 2005). However, our interviews 

suggest that these firms are merely experimenting to find the right model and in that sense 

have a long-term focus on strategy. This strategy has to be flexible to quickly establish a 

customer base and develop and learn complicated new technologies, either via local industry 

peers or imitation of foreign examples. Generally, short term flexible – opportunistic - 
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strategies are found in standard – and enterprise software sectors, whereas the middleware 

firms have a more long term goal but still flexible in mind.  

 

External knowledge transformation refers to the ability that allows the firm to develop, 

acquire, transform and share knowledge across firm boundaries. The results show that: 1) 

firms develop, acquire, transform and share knowledge across firm boundaries; 2) it 

resembles „Western‟ style networking: about technical and business knowledge; 3) however, 

also a response to limitations in factors markets - liability of newness - i.e. China specific; 4) 

there is considerable variation in: the type of knowledge (content), governance mode 

(mobilization / coordination), level of formality. 

 In total 36% of all antecedents are related to access to external knowledge, making it 

the most crucial factor. These results are altogether not surprising and follow other research 

on Chinese ventures (e.g. Krug, 2004). However, what is surprising is that the government as 

an actor is „left out‟. It appears that networking for knowledge follows „Western‟ style 

networking in the sense that it is about technical and business knowledge. On the other hand 

it is also clearly a response to limitations in factors markets, e.g. liability of newness, which is 

rather China-specific (Krug & Polos, 2004). 

The findings suggest that this competence is crucial for all sectors, but there are 

considerable differences in the type of knowledge (content), governance mode (mobilization / 

coordination) and level of formality. With respect to content, access to external knowledge 

can refer to both business knowledge (8%) and technological knowledge (28%). In terms of 

business knowledge, this competence utilizes the personal network of the CEO to share 

business information. Business information here refers mostly to information about new 

opportunities, market knowledge and sharing of solutions to managerial problems. This 

competence allows coordination of resources – knowledge – and this is done in a rather 

informal way. Furthermore, it also allows for coordination of work – customer projects – 

between local firms within the industry. This is another form of sharing resources, but also in 

an informal way.  

Access to technological knowledge is another activity that this competence allows for. 

There is a variety of activities: cooperation with customers for developing new ideas, 

coordination of technological development within the industry, commercialization of 

university research, recruitment of new talents, research cooperation with university to 

develop new technologies and communication and collaboration with external experts. The 

first two activities refer to coordination of resources, be it via informal or formal 



 19 

collaborations (20% of network antecedents). The latter four activities refer to the 

mobilization of resources, mostly in more formal ways (16% of network antecedents).  

These different activities, in terms of governance, content and formality of sharing of 

resources, are used for different innovative activities. Our findings suggest that standard 

software development – radical, stand-alone innovation – requires a balanced use of variety 

of external sources, related to technical knowledge development and governed in both formal 

and informal ways. Middleware development – radical, modular innovation – on the other 

hand requires those activities that result in sharing of business knowledge, which is in line 

with the strategic flexibility competence that allows these firms to search for the right 

business model. Governance of such networked assets is predominantly informal. Enterprise 

software development – incremental, systemic innovation – focuses on activities that enhance 

cooperation with customers, commercialization of university research and accumulation of 

technical knowledge. Governance of the cooperation is usually formalized in contracts.  

 

Reputation development refers to the ability that enables firms to pursue innovative goals 

by developing and subsequently employing „reputational assets‟ in the market, i.e. creating 

visibility and credibility as a successful innovator (cf. Tylecote & Visintin, 2008). A firm‟s 

reputation often summarizes a lot of information and shapes the ideas of customers, suppliers, 

partners and competitors. The results show that: 1) a founder‟s entrepreneurial experience 

important for risky, radically innovative ventures; 2) the collective reputation of the firm is 

more important for less risky, incrementally innovative ventures; 3) this competence is 

strongly connected to the other competences; 4) this competence helps to overcome liabilities 

of newness: easier to convince customers and suppliers / business partners of the enterprise‟s 

innovative abilities. 

In total 17% of all antecedents are related to reputation, but more important for 

middleware firms (22%) and standard software firms (18%) than for enterprise software 

(12%). Standing in the business or technical community and having „reputational assets‟ 

enables firms to achieve various goals, such as innovation, in the market (Henderson & 

Cockburn, 1994; Teece et al., 1997), by identification of the value of the firm‟s previous 

efforts by external constituencies (Podolny & Philips, 1996) and via accumulated human – 

and social capital (Burton, Sorensen & Beckman, 2002). A founder‟s entrepreneurial 

experience plays a larger role in risky, radically innovative ventures – such as the middleware 

sector – than in moderately risky ventures, such as the enterprise software sector. In the latter, 

the collective reputation of the firm is more important.  
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This competence is strongly related to the other competences, as it for instance, 

enhances the chances to get access to (government and personal) finance and increases the 

likelihood of being a desired business partner. Moreover, it is a way to overcome liabilities of 

newness in two ways because it is easier to convince customers and suppliers / business 

partners of the enterprise‟s innovative abilities. Having a reputation for being innovative thus 

reinforces the other innovative competences.  

 

Organizational integration refers to the ability to commit employees to the firm and 

contribute their resources to engage in firm-specific learning (cf. Whitley, 2002).  The results 

show that: 1) it is important to commit employees to the firm and contribute their resources to 

engage in firm-specific learning; 2) collective coordination and learning (internalizing 

externally accessed knowledge and collectivizing the various individual personal knowledge 

sources); 3) organizational integration functions as a coordination mechanism (absorptive 

capacity and employee commitment).  

 In our study, the organizational integration competence is related to collective 

coordination and learning. Over 14% of all antecedents are related to organizational 

integration. However they are especially important for the enterprise software sector: 22% of 

all antecedents mentioned in that sector, compared to 6% and 9% for standard – and 

middleware sector respectively. This competence is particularly important for developing 

incremental, systemic innovations, such as in the enterprise software sector. The risky and 

innovative standard software and middleware sectors appear to have less organizational 

integration and more flexible and fluid human resource systems.  

However, the importance of organizational integration as a competence for innovation 

directly flows from the need for internalizing externally accessed knowledge and/or 

collectivizing the various individual personal knowledge sources. In short, organizational 

integration as an innovative competence mostly functions as a coordination mechanism (cf 

Whitley, 2002; Lazonick, 2004; Nooteboom, 2004). For the more risky ventures this is 

mostly necessary to absorb new technical and business knowledge, or refers to what Cohen & 

Levinthal (1990) named „absorptive capacity‟. For the less risky, incrementally innovative 

ventures it is mostly necessary to socialize and commit employees to invest in collective 

knowledge and learning. 

At first sight this innovative competence and strategic flexibility appear to be 

contradictory. However, enterprises exactly need both competences: On the one hand, 

strategic flexibility allows learning and acquiring  new knowledge. On the other hand, given 
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their inexperience, limited resources and lack of legitimation, these enterprises need to 

internalize and collectivize this new knowledge and experience. The competence functions as 

an internal coordination mechanism. Therefore, there is a subtle balance and trade-off 

between flexibility and stability. Perhaps the best analogy is March‟s distinction between 

explorative and exploitative activities. Following Nooteboom‟s (2004) cycle of exploitation 

and exploration, enterprises need to explore first, searching for new knowledge, then 

consolidate this and generalize it within the enterprise boundaries to be able to exploit the 

new knowledge. All in all, this suggests a strong coherence among innovative competences.  

 

Institutional Regimes 

A crucial question then is why these five competences could be credibly developed in 

China‟s business environment. Which features of Hangzhou‟s business environment 

necessitate and/or allow these competences to be developed? The interviews suggest at least 

six features. 

 

a) Incomplete labour market – Even though the potential talent pool in Hangzhou is 

significant with over 250.000 undergraduate students, 20.000 graduate students and a high 

level of IT literacy, Hangzhou‟s labour market for software professionals is relatively 

incomplete. On the one hand, the ICT industries (including the software industry) employ 

only 97.000 persons of the total 5 million (or 2%). This is a relatively small number 

compared to other sectors such as business services, retail, transportation, construction and 

telecommunications (Hangzhou Statistical Yearbook, 2007). On the other hand, our 

interviews suggest that it is rather difficult to locate and attract talented employees and the 

manage/retain their employees. One reason is the lack of legitimacy of these new and small 

firms in a newly emerging sector. Over half of the firms in our sample indicate that cost and 

quality of their employees is a main obstacle for the further development of their firm. This 

seems to be especially true for standard software firms (over three-quarter of the firms). 

Furthermore, over a third of the firms have too few employees and are unable to attract 

enough suitable employees. This suggests that actually the absolute number of potential 

employees is not the problem, but getting access to them. In other words, it seems that the 

allocation and distribution mechanism in the labour market is missing.  

 Our interview with the president of the Zhejiang Software Industry Association 

suggests that the talent pool is limited because there is only one good university – Zhejiang 

University – which can provide good quality employees, whereas for instance, Shanghai has 
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three or four universities. Second reason might be the high living costs in Hangzhou, most 

prominently, the high real estate prices. Many employees prefer Shanghai or Jiaxing. In such 

a business context the need for organizational integration is larger; i.e. firms want to commit 

employees to a greater extent to their firm as to prevent them from changing jobs and to make 

full use of the competences of the employees. Furthermore, reputation becomes more 

important. The better the reputation of the firm, the easier it is to attract new employees.  

 

b) Incomplete financial markets – The overall investment climate in Hangzhou for both 

domestic and foreign firms is among the best in China. However, actual access to finance 

remains one of the main problems for entrepreneurs in Zhejiang province. In fact, it is not the 

amount of capital that is a problem – there is more than enough private (also foreign) capital 

in the province – it is getting access to that capital (as indicated by over half of the firms in 

the sample). Bank loans and venture capital investments are almost never used. In our sample, 

most investment are from (groups of ) private investors. In other words, the financial markets 

are almost non-existent, whereas software sectors are usually VC driven or at least capital-

intensive in terms of labour costs. Access to financial capital thus becomes a crucial 

competence. As indicated by our interviews, this is not access to banks or stock markets but 

to government subsidies and personal loans. Furthermore, the role of reputation is significant 

in order to attract capital, mostly from family or (friends of) friends.  

 

c) Legitimacy of an emerging software market – The software industry in Hangzhou is 

emerging successfully with 23,7 billion RMB in 2005 sales revenues of software products (of 

the Zhejiang province total of 25,1 billion RMB; Hangzhou Statistics Online, 2007). 

Compare these numbers to other sectors in Hangzhou and we can only conclude that the 

software business is taking up a substantial part of the industrial landscape and has a solid 

position: retail/wholesale 33,7 billion RMB; banking 25 billion RMB, real estate 21 billion 

RMB. The software sector has not only been growing in the past and has established itself 

among Hangzhou‟s sectors, it is also likely that it will continue to grow in the future. A 

census among entrepreneurs by the Hangzhou statistics office shows that the software sector 

(and information transmission and computer service sectors) had the highest expectation rate 

(178 points) of all industries, leaving industry, construction, retail, real estate and tourism (on 

average 124 points) behind.  

 In this context both a flexible strategy and access to external knowledge are important 

competences. On the one hand, a flexible strategy allows a firm to quickly change strategic 
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directions and take advantage of possibilities in an emerging market and of the various 

beneficial policies. On the other hand, with such changing conditions it is the more important 

that firms have access to external knowledge. It is difficult to accumulate knowledge in a 

continuously changing context. Especially the coordination or sharing of knowledge across 

firm boundaries becomes an important competence. If there is a strong „sharing‟- culture in 

the market place, there is less risk of imitation. As one of the interviewees indicated, all the 

entrepreneurs have more benefit from an enlarged market at this stage of development. 

 

d) Considerable legitimacy of private enterprises - Hangzhou is one of the centres for 

China‟s booming private sector. The other is Shenzhen, in the south of China in the 

prosperous Guangdong region. Whereas these and other cities‟ prosperity is driven by the 

proximity to Hong Kong and heavy inflow of investments from Hong Kong and Taiwanese 

entrepreneurs and investors, Zhejiang province developed more indigenously, relying on 

domestic key resources. The province traditionally had not many large state-owned 

companies that drew resources and attention from the central government and given the lack 

of natural resources and limited farmland, the central government more or less „neglected‟ 

this region. Zhejiang locals thus were more dependent on their own than in other regions, 

stimulating entrepreneurship and innovation. Therefore, firms appear not to be hindered by 

having the „private‟-status, which is the case in other provinces (e.g. Krug, 2004).  

 

e) Preferential policies and limited government intervention - The central government 

preferential policies for software firms are supportive of software entrepreneurs and the local 

government has embraced the potential of informatization and put it centre stage its strategy 

(Hartford, 2003). Moreover, although highly regulatory, the local government plays a behind-

the-scenes role without strong central coordination or clear commitments to fund ventures 

unrelated to government department functioning (Hartford, 2003). Furthermore, the relatively 

high effectiveness of Hangzhou‟s government, in terms of few „bureaucratic interactions 

days‟, low „entertainment costs‟, low „expectation of informal payments for loans‟ and other 

factors, suggests limited government interference (World Bank, 2006), creating latitude for 

market competition (Hartford, 2003).  

 Lastly, there are many supporting institutions – Zhejiang University, Science Park, 

Development Zones, National Software Base, etc. – that create an institutional infrastructure 

that is supportive of the development of high-tech industries. A flexible strategy is a strong 

competence in the sense that it allows the firms to respond to changing policies quickly and 
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benefit from potential preferential policies. Furthermore, preferential (taxation and 

subsidization) plans also increase possibilities for attracting financial capital. Furthermore, 

the direct consequence of limited government intervention is that firms do not have to deal 

with government officials too much, and, for instance, do not have to participate in the 

networks. Moreover, networks mostly can function as a way of mobilizing knowledge, and 

not political influence.  

 

f) Weak intellectual property rights protection – Although it is impossible to analyse the 

actual IPR protection situation in Hangzhou, the Report on the Intellectual Property Rights 

Protection in Zhejiang Province in 2004 (State Intellectual Property Office of P.R.C, 2007) 

suggests that there has been much progress in patent, trademark, copyright and original 

product protection and enforcement. However, about one quarter of our firms indicated that 

weak IPRs is one of the main obstacles for the development of their firm. In fact, almost half 

of the firms fear imitation of their product. This situation makes it likely that firms focus 

more on organizational integration to build firm-specific knowledge that is hard to imitate 

and have a rather flexible approach to strategic directions. Flexible strategies allow firms to 

take advantages of possibilities in an early stage – perhaps be a first-mover – and then capture 

a part of the market before others can do so by creating entry barriers and switching costs for 

customers. Table 5 summarizes the connections between these main features and the 

innovative competences. 

---------------- 

INSERT TABLE 5 AROUND HERE  

---------------- 

DISCUSSION 

Acknowledging the significance of innovation for the emerging private sector in China‟s 

transition economy, we set out to explore what kinds of innovative competence are credibly 

developed by Chinese private entrepreneurs. Drawing on the dynamic resource-based – and 

comparative institutional perspectives, we explain firm-level mechanisms of innovative 

competence development while taking into account institutional constraints. We start with a 

summary of the key findings and benchmark the pattern of innovative competences, then 

discuss the key contributions to the theoretical and empirical literature and end with a 

discussion of the explanatory power of this study. 

 

Summary Of Findings 
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The empirical comparative case study of 45 software entrepreneurs in Hangzhou provides 

evidence for specific innovative competences across three distinct sectors. The findings point 

at five competences as particularly important for innovation: financial commitment, 

organizational integration, external knowledge transformation, reputation development and 

strategic flexibility. 

 It is useful to discuss the differences in importance of these competences. The 

percentage indicate relative importance, i.e. how important each competence is compared to 

the other competences. For instance, the findings indicate that external knowledge 

transformation (36%) is roughly two times more important for firms‟ innovation potential 

than the other individual competences (on average 15%). In essence this means that the 

ability of firms – as measured by the antecedents named by the respondents – to transform 

and use external knowledge is the most crucial competence. However, this competence is 

necessary but not sufficient, i.e. all five competences are needed for firms to innovate. The 

different levels of importance merely indicate how much effort – for instance in terms of 

capital investment – was given to the different competences for successful innovation. The 

relative importance of the competences also varies across sectors. For instance, 

organizational integration is more important (22%) for enterprise software firms than for 

standard software firms (6%). Again, this indicates that firms in distinct sectors differentiate 

their efforts accordingly.  

 The second set of findings suggest that innovative competence development shows 

sectoral variety, as expected from our working theory. Moreover, Hangzhou‟s institutional 

arrangements facilitated the credible development of these competences. Summarizing, 

Hangzhou‟s institutions provides enough capital, labour and knowledge resources, i.e. 

sufficient collective competition goods at the local level. However, the mechanisms that link 

these resources to economic actors, i.e. governance mechanisms, are incomplete and 

ambiguous. In response to these „missing links‟ firms develop competences to act as 

functional equivalents of such mechanisms. The findings add important empirical and 

conceptual insight to the literature on innovative competences and comparative institutional 

analysis. 

 

Benchmarking The Pattern Of Innovative Competences 

It is worthwhile to compare the patterns of innovative competences in our sample to out-of-

sample examples of successfully innovating firms. The work of Lu (2000) and Lazonick 

(2004) on non-governmental computer firms Stone, Lenovo, Founder and Great Wall 
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provides strong evidence for organizational integration and financial commitment as crucial 

competences, but less so for external knowledge transformation for successful innovation. 

This difference is explained by the fact that the key source of knowledge for these non-

governmental firms is the state‟s S&T knowledge base to which they had unlimited access 

via their special governance mode with a collective/public nature as a result of their origins in 

the state socialist economy. The reputation benefits, exemplified by the ease with which they 

secured markets, are considerable (Lazonick, 2004). Our private firms on the contrary have to 

focus on external knowledge transformation – the inputs - in the absence of such „hidden 

subsidies‟. At the same time, the development of reputation to secure new markets – the 

outputs - then becomes a crucial competence.  

 It is also useful to compare our results with the successfully innovating Huawei, a 

privately established network solutions provider. The key capabilities of Huawei are found in 

the widespread cooperation with key industry players and major universities (cf. external 

knowledge transformation), their own R&D capacity and a strong organizational commitment 

(cf. organizational integration) via teamwork culture, bonus and stock options and on the job 

training (Lau et al., 2002). On a more general level, successful knowledge management, 

which is at the core of innovation, in large high-tech firms in China is facilitated by social 

capital and absorptive capacity (Lau et al., 2002). These successful large firms (Huawei, 

Founder, Lenovo, Stone, Great Wall and others) appear to exemplify the importance of 

external knowledge transformation, financial commitment and organizational integration. The 

importance of reputation development and strategic flexibility for the firms in our sample is 

necessarily related to size and experience. Whereas the large firms built upon their 

established reputation, smaller entrepreneurial firms need to build reputation and capture a 

market using strategic flexibility. In sum, by benchmarking our pattern of innovative 

competences with out-of-sample examples we strengthen the reliability of our findings.  

   

Contributions 

The findings of this study suggest three contributions to the conceptual and empirical 

literature. First, the findings contribute to the competence and capability literature by 

suggesting that there are various interconnections between the competences. Specifically, the 

innovative potential of a firm in a transition economy depends on the complementarity of 

innovative competences, i.e. all five are necessary for innovation. Prior research has focused 

on technology and R&D competences, largely neglecting the potential value of other 

competences. There´s also a large body of research that stresses the valued combination of 
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R&D and marketing competences as firm specific competences (Lee, Lee & Pennings, 2001; 

Gatignon & Xuereb, 1997). However, our findings stress that the key is to have a coherent set 

of competences that give firms innovative potential in a specific institutional environment. 

 Second, by exploring the link between institutions and innovative competences, this 

study contributes to a growing literature on the connection between micro-macro level 

mechanisms (Whitley, 2006; Casper & Murray, 2003). Several links are empirically 

identified in this study. On the one hand, competences are constrained and shaped by 

institutional arrangement, which is in line with the general literature on the institutional 

structuring of competences. On the other hand, competences complement institutions. The 

institutional regime appears to provide enough capital, labour and knowledge resources, 

however does not provide the mechanisms of allocation and distribution. The results suggest 

that innovative competences take over this function and „fill the institutional voids‟ by 

mobilizing and transforming resources. These result deserve further study on the co-evolution 

of competences and institutions and the role of organizational competences in shaping 

institutional regimes (cf. Krug & Hendrischke, 2008; Lewin & Volberda, 1999). 

 Last, the findings suggest that a combination of the innovation system perspective (i.e. 

technological regimes) with comparative institutional perspectives (i.e. institutional regimes) 

is worthwhile. First, all five competences are important for developing innovations across the 

sectors to the effect that these five competences are credibly developed within this local 

institutional regime. Second, the extent to which these competences play a role varies across 

sectors. Our findings support and qualify the roles of both technological - and institutional 

regimes in a transition economy and how they can be usefully combined, as was advocated 

by Lundvall (1999) and Whitley (2007). Institutional regimes affect the overall pattern of 

credibly developed innovative competences while technological regimes affect the extent to 

which these play a role across distinct sectors.  

 

Explanatory Power  

Our study‟s explanatory power is constrained by the location, time period of the research and 

sectors. First, the study is done in Hangzhou; for the purpose of this study Hangzhou is an 

appropriate research setting. However, the findings for the sectoral development cannot 

directly be used in other institutional settings. Even though the mechanisms are likely to be 

the same, the extent or type of constraints might differ across institutional settings. Therefore, 

it is expected that innovative competences also differ in response to different institutional 

constraints. However, it is likely that the mechanisms are similar. In line with Manion (1994), 
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we expect that the lessons learnt from local samples can tell us something about mechanisms, 

or relations between variables, even though the local contexts might differ. It must be noted 

that Hangzhou is at the forefront of economic and technical developments and therefore is 

likely to be a benchmark for other regions, which increases the potential generalizability of 

this study. Nevertheless, further research in other localities should validate this expectation, 

preferably in the same industry. Beijing, Shanghai and Shenzhen are candidates for a 

comparative study but also Nanjing and Dalian are important cities for software development.  

 Second, the study is time-bound. Innovation involves creativity which involves 

surprise and uncertainty. As a newly emerging software industry is dynamic and changing 

continuously, it is hard to predict to what extent constraints, technologies and regulations 

change. Even though we took a process explanation of innovation in the software sectors, it 

remains hard to predict where the sectors will be heading. We don‟t know precisely how the 

sectors will evolve beyond the time period studied in this project. Nevertheless, the 

mechanisms that were uncovered at least explain the underlying processes and it is unlikely 

that those mechanisms will change rapidly. Subsequent empirical studies should incorporate 

longer time periods and include follow ups of this research to see how and why the sectors 

developed. Furthermore, the findings should be tested in other emerging sectors, such as 

biotechnology, where the technical constraints are different. 

 Third, the study is limited to successful firms. Successful in this study refers to firms 

that succeed to innovate at least once successfully. However, the explorative, inductive nature 

of our empirical study does not allow for comparing the patterns of innovative competences 

of these successful firms with unsuccessful – in terms of innovation – firms. Moreover, we 

did not differentiate successful innovators from extremely successful innovators. Lastly, 

future research should also take into account „serial‟ innovators or continuous innovation as 

opposed to the discrete types of innovation considered in this study. Nevertheless, our study 

identified several patterns of innovation at the firm level in relation to institutional conditions 

that we hope form a useful basis for further research.  

 

CONCLUSION 

We propose a working theory of innovative competence development in a transition economy. 

We explained firm-level mechanisms of innovation in China‟s emerging private business 

sector. Moreover, we explained that the development of innovative competences in China‟s 

emerging private business sector is shaped by technological – and institutional conditions. In 

general, the findings suggest that the combination of resource-based, technological and 
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institutional perspectives provides valuable insights into the development of innovative 

competences. Two findings stand out: First, the complementarity of innovative competences 

determines the potential of a firm to innovate. Moreover, technological and institutional 

conditions influence the potential range of credibly developed innovative competences. 

Future research should test and verify the working theory proposed here. Second, we have 

explored the link between innovative competences and the institutional arrangements in an 

emerging business system. The results suggest that competences can be functional 

equivalents of institution. This result deserves further study on the co-evolution of 

competences and institutions and the role of organizational competences in shaping 

institutional regimes. In general, by expanding the research on innovation and competences 

into a novel institutional context, i.e. that of a transition economy, we could at the same time 

explore existing theories and develop new insights. The value of these new insights needs to 

be further explored and formally tested.  
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1. Capabilities and competences are increasingly seen as overlapping and highly 

complementary (e.g. Buenstorf &  Murmann, 2005). 

2. A review of the extensive literature and definitions of competences and capabilities is 

beyond the scope of this paper. For excellent reviews of resource- and capability based 

approaches I refer to Eisenhardt & Martin, 2000; Wang & Ahmed, 2007; Winter, 2003. 

3. There are indications that this list is incomplete. Different sources report between 300-

2000 software firms in Hangzhou. However, only the CSIA data contains relatively detailed 

information on the local industry structure. From: interview with the president of Zhejiang 

Software Industry Association, September 26, 2007.  

4. The survey included empirical and conceptual studies from management, economics, 

sociology and Asia/China-specific academic journals and books. 
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Appendix I: Antecedents for innovation 

 

USA / Western Europe † Chinese economy ‡ 

Acquisition of new technology from other 

firms and institutes 

(Informal) partners for resource 

mobilization 

Use of external partners for new knowledge Coordination with government 

Recruiting expert employees with diverse 

backgrounds 

Strategic swiftness: opportunity 

recognition, short term behaviour and 

opportunism  

Coordination of innovation networks Founder experience and pre-existing 

network 

Access to finance Incremental organizational transformation 

Reputation in knowledge markets Technical absorptive capacity 

  

Technical capacity  

Flexible strategy  

CEO experience in entrepreneurship and 

innovation 

 

Organizational integration / commitment  

Innovation orientation: ability to recognize 

opportunities  

 

 

† Example studies: Rothaermel and Hess, 2007; Lee, Lee and Pennings, 2001; Henderson and 

Cockburn, 1994; Lazonick, 2004; Dhanaraj and Parkhe, 2006; Damanpour, 1991; Kogut and 

Zander, 1992; Eisenhardt and Martin, 2000; Casper and Whitley, 2004; Whitley, 2002. 

 

‡ Example studies: Krug, 2004; Li and Atuahene-Gima, 2002; Wan, 2005; Tan, 2005; Peng, 

2003; Batjargal, 2007.
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Appendix II: Interview protocol 

(I) FOUNDING OF THE FIRM & STRATEGY 

 

1. Please describe how the firm was established  

2. How does the firm try to compete?  

3. Did the firm have to make any significant specific investments?  

 

 

(II) INNOVATIVE COMPETENCES  

 

Please tell us about the firm’s innovations 

4. Does the firm consider itself a pioneer, good at spotting new opportunities? 

5. What type of innovations did the firm introduce? 

6. Please describe one innovation that is / has been crucial for the firm‟s development 

7. Please explain which factors were important for the development of this innovation  

8. What were the key challenges for this innovation and how did you manage these 

challenges?  

9. Did the firm have to make significant specific investments for this innovation?  

10. Did the firm have to attract new personnel for this innovation? If yes, how much and 

from where? 

11. Did the firm get patents for this innovation? 

12. Are collaborations with external partners necessary for innovation in your firm?  

 

External partners 

13. For the following we would like you to focus on several particular business relation 

which are, or have been, especially important to innovation in your firm. Please 

explain why and how each partner is important: type of partner; main purpose of 

cooperation; duration of cooperation (in years); frequency of contact; use of formal 

contract; why with this partner?; costs / disadvantages of cooperation with this partner; 

size of partner (small/large); sector (same/other); ownership. 

 

Organization of work 

14. How does the firm organize a typical assignment/project?  
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15. How do you know you hire good people?  

16. How do you keep your employees?  

17. How important is practical training as opposed to formal education? 

18. Does the firm provide on-the-job training?  

19. Does the firm use vocational training?  

20. To what extent are employees involved in decision making? 

21. What are the key challenges of the organization of work (HRM) and how do you 

manage them? 

 

(III) BUSINESS ENVIRONMENT 

 

Competitors 

22. Who are the firm‟s main competitors? 

23. Do these competitors often introduce new products/services? Give examples. 

24. Can competitors easily copy the firm‟s products/services? 

25. Do the competitors offer substitute products/services? Give examples. 

26. How does the firm learn about the behaviour of its competitors?  

 

Customers 

27. Who are the firm‟s main customers? 

28. Do the customers‟ preferences frequently change? Give examples. 

29. Are the customers frequently looking for new products/services? 

30. Are the customers loyal to the firm‟s products/services? 

31. How does the firm learn about the behaviour of its customers?  

 

Technology and knowledge base 

32. Were there any significant changes in technology or knowledge base since the firm 

started its operations? Give examples. 

33. How important are such changes for the development of your industry? 

34. How important is it for the firm to match these changes? 

35. Did the firm have to change the way it produces products or delivers services? 

36. How does the firm learn about these changes?  

 

The legal and administrative environment 
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37. Is it clear who the supervisory (administrative/legal) agent of your sector is? 

38. Are the national/local regulatory requirements straightforward? 

39. Is the amount of regulation and policies to which the firm needs to comply high? 

40. Are there any preferential policies that your firm also benefits from? 

41. Are there any policies that inhibit the further development of your firm? 

42. Do changes in national/local requirements/policies occur often? 

43. How do you keep track of the (changes in) policies and requirements?  

44. Are you confident that legal mechanisms safeguard your firm‟s interests? 

45. How important is (frequent) interaction with the government?  

46. Are any other interactions with administrative agents, like trade unions, workers‟ 

associations, business associations important?  

47. How dependent is your firm on state actions and policies?  

48. Does the firm need approval by a state agency, bank, etc. for any of the firm‟s 

decisions? 

49. Would changes in local administration or government pose a threat to the firm?  

 

New industry 

50. The software industry is a young and new industry. Can you tell us about the 

challenges en uncertainties of operating in such a new industry?  

51. Can the firm look to and learn from other firms in the industry? 

52. Are there many successful firms that could serve as an example to the firm? 

53. Do you think your firm has enough experience to operate properly?  

 

Challenges 

54. Please describe what the firm‟s biggest challenge is and how you plan to manage such 

a challenge.  
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Figure 1: Working theory of innovative competence development in China 
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Table 1: Characteristics of software sub-sectors 

 Enterprise software Standard software Middleware 

Product/service „Total-solution‟ 

(e.g. ERP†) 

Novel product 

(e.g. Computer 

games, CAD‡) 

Application, interface 

(e.g. Search engine, 

secure payment) 

Customers Few, 

heterogeneous 

Many, 

homogenous 

Very few, many users, 

homogenous 

Cost model Service contract, 

initial sale, upgrade  

Sale, licensing Revenues of users 

Customization High Low Low 

Innovation  

Pattern 

Incremental, 

systemic 

Radical, stand 

alone 

Radical, modular 

Capabilities Knowledge of full 

process; 

collective/firm 

capabilities 

Novel, creative 

development; 

individual 

capabilities 

Coordinating 

innovative activities; 

individual capabilities 

† Enterprise Resource Planning 

‡ Computer Aided Design 
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Table 2: sample versus population size characteristics 

 Population Sample 

Standard software Mean: 65; sd †: 53 Mean: 46; sd: 27 

Middleware Mean: 75; sd: 61 Mean: 95; sd: 85 

Enterprise software Mean: 62; sd: 79 Mean: 73; sd: 62 

All Mean: 67; sd: 64 Mean: 71; sd: 58 

† sd = standard deviation



 44 

 

Table 3: Empirical findings – comparison of antecedents and innovative competences of 

Chinese private software firms (2007) 

 
Standard 

software 
Middleware 

Enterprise 

software 

Total 

(100%) 

Financial commitment      

financial commitment of private investors 9% 5% 6% 6% 

government subsidies 6% 2% 6% 4% 

venture capital investment 6% 2%  2% 

founder financial capital commitment  3%  2% 

Total 21% 12% 12% 14% 

Organizational integration     

in-house training 3% 5% 12% 8% 

in-house expertise   3% 1% 

organizational learning 3%  3% 2% 

organizational commitment  3% 1% 2% 

clearly defined work routines   3% 1% 

Total 6% 9% 22% 14% 

External knowledge transformation     

founder personal contacts sharing business information  14%  5% 

coordination of business within the local industry   7% 3% 

cooperation with customers for innovation 9%  13% 8% 

commercializing university research   13% 6% 

coordination of technologies within the industry 9% 7%  4% 

attracting new employees 9%  6% 4% 

research cooperation with university 9% 3%  3% 

communication with experts outside the firm 3% 3% 1% 3% 

Total 39% 28% 41% 36% 

Reputation development     

organizational reputation  9% 10% 7% 9% 

reputation for strong technology 6% 2% 1% 3% 

founder experience  9% 3% 4% 

membership of industry association 3% 2%  1% 

Total 18% 22% 12% 17% 

Strategic flexibility     

first-to-market strategy 6% 12% 1% 6% 

flexible strategy 3% 7%  3% 

imitation of foreign technology  5%  2% 

benchmarking other firms‟ operations and technology   4% 2% 

acquiring firm for technology  3% 1% 2% 

Total 9% 24% 5% 15% 

All others 7% 5% 8% 4% 
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Table 4: types of innovation in sample 

 

Enterprise 

software Middleware 

Standard 

software 

Opening new market 7% 20% 25% 

Process innovation 29% 0% 8% 

New product/service 57% 27% 58% 

New business model 7% 53% 8% 

Radical / incremental Incremental Radical Radical 

Stand-alone / modular / 

systemic Systemic Modular Stand-alone 
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Table 5: Connections between institutional features and innovative competences 

Organizational 

integration: 
 Incomplete labour markets : recruiting and keeping / motivating 

employees 

 weak IPRs: need to build strong organization specific advantages 

 lack of experience and knowledge base: need to accumulate 

knowledge within the firm 

Financial 

commitment: 
 Weakly developed financial market, classically VC driven sectors, not 

working properly so, financial access is extra important; no bank loans 

 Emerging sector with need for capital, especially for labour costs 

 Preferential policies, government subsidization and tax benefits 

External 

knowledge 

transformation: 

 Lack of market know how, especially finding customers (business 

knowledge) 

 Limited accumulated knowledge, need for external sources 

 Inexpensive way of learning  

 Emerging sector with new technologies and knowledge 

 Lack of government intervention / interaction: knowledge instead of 

influence 

Reputation 

development: 
 lack of market knowledge, so larger role for reputation 

 individual experience: a valuable asset given the „newness‟ 

 organizational reputation necessary for getting finance, labour and 

knowledge in relatively incomplete labour and financial markets 

Flexible 

strategy: 
 many opportunities in emerging market 

 lack of institutional and business rules: searching for gaps and ways 

how to do things 

 changing (institutional) rules, need to be adaptive  

 Preferential policies, government subsidization and tax benefits 

 weak IPRs, so swiftness and first-to-market advantages are significant 
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