
EAMSA 2009 - 22-24.10.2009 http://csi.epfl.ch/page77764.html October 2009

EAMSA 2009 Paper

Paper Title

National Systems of Innovation in Selected Emerging Market Economies: An Examination
of Actors, Interactions and Constraints

Bartels L Frank, Koria - Ritin, Carneiro  Simone
UNIDO

Paper Type: Competitive Paper

Paper Category:
Innovation and growth

Keywords:
National Systems of Innovation

Abstract :
This paper examines seven selected Emerging Market Economies (EMEs), (Peru, Chile, Ukraine, Malaysia, Thailand,
Morocco and Egypt), with the overall objective of gaining an understanding into the functioning of their National
Systems of Innovation (NSI). The mode of study encompasses an empirical approach utilising quantitative statistical
analysis of Likert scale measurements of responses to a quantitative survey of the three principal actors in the triple
helix model of NSI. Results of analysis indicate firstly, that in general NSI systems are weak and intra linkages are not
particularly robust. Secondly, policy instruments to address multiple constraints are limited in fiscal and standards
terms. Thirdly, regarding intra-NSI linkages factor analysis suggests that while government, higher education and
business enterprise are somewhat similar, linkages for research institutes are dissimilar. One key implication is that
EMEs would need to increase the scope and scale of their policy instruments in order to address the multiple
constraints to innovation that they face.
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1. Introduction 

 

This paper examines empirically elements of the structure and dynamics of National 

Systems of Innovation (NSI) in a selection of Emerging Market Economies (EMEs) from 

the results of a pilot study.  The increased importance being placed on the 

characteristics of country rankings and relative competitive positions within the global 

knowledge based economy, has lead to knowledge production and transfer being seen 

as key mechanisms for economic and competitive advancement (European Research 

Council Expert Group, 2003).  Knowledge, organised in its embodied and disembodied 

forms, not only refers to the codifiable and explicit understanding that can be transferred 

extrinsically by technology, hard copy and skills, but also to the tacit and implicit 

components of understanding held intrinsically in individuals and collective experience. 

The later form, because of its idiosyncratic nature may not be readily codified, replicated 

or transferred across inter- or intra-organisational boundaries.  In addition to an 

understanding of the importance of codified and tacit knowledge, it is also important for 

governments, concerned with competitiveness, to utilise policy instruments, internal 

resources (economic agents and institutions) efficiently and effectively in achieving 

competitive advantage.  

 

As indicated by Leydersdorff & Ektowitz  (1996) the characteristics of NSI –  that is the 

strength and quality of interactions between government, knowledge-based institutions 

(KBIs) and industry - are critical determinants of efficiency and effectiveness in the 

creation, and dissemination of knowledge both tacit and codified.  The advantages of 

being able to employ the skills of another is self evident however the numerous and 

multifaceted institutional challenges and cultural difficulties that accompany this process 

at the scale of national economies may be neither entirely clear nor tractable.  The aims 
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and objectives of this paper are therefore to attempt to provide an improved 

understanding of the interactions, and perspectives, of the main actors within the NSI1 in 

seven emerging market economies (Egypt, Chile, Malaysia, Morocco, Thailand, Peru 

and the Ukraine)2. Additionally, from an analytical perspective, the paper acts as a guide 

in searching, visualising and developing opportunities for policy insights that emerge at 

the organisational interfaces of these interacting actors. We do this through cross-

country comparative analysis as well as analysing individually the EMEs, using a variety 

of statistical approaches including frequency, cross-tabulation and factor analysis. 

 

The paper is structured as follows: Section 2 – literature review - reviews the seminal 

literature on Systems of Innovation (SI) and provides reasons for the choice of the NSI 

model that informs the survey. Section 3 – methodological approach - presents the 

survey and methodology for the analysis. Section 4 – analysis and results - examines 

comparatively NSI in seven EMEs in the survey. Section 5 – implications – discusses the 

results in terms of policy insights. Section 6 – concluding remarks – concludes and 

presents issues for further research.   

 

 2. Literature Review 

 

The SI concept is seen as evolutionary (Lundvall, 2007) and has developed substantially 

from its early conceptualisation and empirical framework with the seminal works of Pavitt 

(1984), Patel and Pavitt (1994) based on Freidrich List’s concept of ‘national systems of 

production’ (List, 1841, Carlsson, 2006). The taxonomy of systems of innovation gives 

rise to four key areas of focus, namely: National, Regional, Sectoral, and Technological 

 
1 Throughout this paper NSI and NIS are used interchangeably. For further information on the use of NSI 
and NIS terminology in the literature see paper Bartels et al (2008). 
2 These are the EMEs selected for the 2008 UNIDO NSI survey. 
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systems of innovation. In addition to these, there are Global Systems of Innovation 

(Archibugi & Iammarino, 1999) Metropolitan Innovation Systems as defined by Fischer, 

Revilla-Diaz & Snickars (2001) and Spatial Innovation Systems as elucidated by Malecki 

and Oinas (2002).  Each of the main categories is covered. The spatial overlap of these 

categorisations raises a number of issues concerning policy boundaries in terms of, inter 

alia, incentives, eligibility, the remit of implementing institutions, sources of performance 

success (or failure).    

 

2.1 National Systems of Innovation 

The rate of innovation and associated competitive advantage generated by NSI are 

dependant upon the way intra- and inter- organisational relationships are resourced and 

managed within co-operational and conflictual contexts which arise because of agency 

problems and management utility.  This includes the relations between, and within, 

knowledge, information, skills as well as their inter-linkages and reciprocating exchange 

of value.  Concepts and explanations used for understanding the dynamics of economic 

and social development through innovation are becoming more systemic (Antonelli, 

1999; Cohendet et al, 1999). Their articulation is moving towards an understanding of 

networks, and interactions as complex adaptive systems or ‘self organising systems’ 

with respect to properties of non-linear systems3, knowledge generation and flows, as 

opposed to linear models of demand ‘pull’ or ‘technology push’ (Nelson and Winter, 

1982; Dosi et al, 1988; Leydesdorff and Van den Basselaar, 1994).  NSI is one such 

phenomenon. Based on findings from the theoretical and empirical work at the 1999 

conference on “National Innovation Systems, Industrial Dynamics and Innovation Policy” 

(DRUID, 1999) we can elucidate that the taxonomy of NSI is conformed by at least eight 

dimensions. These are: methodological; knowledge; learning; organizational, inter-
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industry and inter firm linkages; growth and industrial renewal; NSI in developing 

countries; globalisation and NSI; and NSI policy.  These dimensions indicate the 

evolution and dynamicism of NSI, and shed some light as to why considerable efforts 

have been made to measure the factors and variables and deduce NSI performance, at 

varying levels (Meta, macro, meso and firm). 

 

At a Meta level, works undertaken by Archibugi and Iammarino (1999) elude to the 

global nature of NSI. This is supported by Blanc and Sierra (1999) Carlsson (2006) who 

highlights the increasing internationalization of alliances between firms or networks 

within the context of research and development activities.4  Their findings highlight the 

important roles of KBIs namely universities, private and public research centres and 

international firms engaged in research based techno-scientific collaborations.  These 

same actors are at the core of Leydesdorf’f's (2001) “neo-evolutionary” model of 

university-industry-Government interactions, known as the triple helix.  A secondary 

perspective at the meta-level is that of Schoser (1999) who employs two dimensions in 

the categorisation of NSI namely; the level of formality, and distance from the innovation 

process. Informality is seen as central to networking and the development of the social 

capital that lubricates the functioning of the NSI (Bartels, 2005).  Characterisation of NSI 

at the macro level leads us to the works of Bjørnskov and Svendsen (2002) who use 

decentrialisation and social capital to demarcate the economic performance of 

Scandinavia.  Contrastingly, Asheim and Coenen (2004) and Munk and Vintergaard 

(2004) have developed a meso or cluster based taxonomy in which the focus is the 

importance of the knowledge base and organisational nature; and institutional 

 
3 According to Allen (2000, p.85) “Self-organisation is a natural property of real nonlinear 
systems”.  
4 See also Dunning (1997) Alliance Capital and Global Business, London: Routledge, for an appreciation of 
the increasing networked nature of international businesses including the offshore outsourcing of knowledge 
work. 
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characteristics and involvement in innovation. Narrowing the focus further to the firm 

level, Braadland and Anders (2002) take up skills and the systemic nature of innovation 

as key in their classification of NSI.  These varying taxonomical approaches to 

characterising NSI reflect differing purposes of inquiry and focus.   To further delineate 

the NSI approach we look at how the definition has evolved5.  

 

 

·  ‘ ..the network of institutions in the public and private sectors whose activities and 

interactions initiate, import, modify and diffuse new technologies.’ (Freeman, 1987) 

 

·  ‘ ..the elements and relationships which interact in the production, diffusion and use of 

new, and economically useful knowledge ... and are either located within or rooted inside 

the borders of a nation state.’ (Lundvall, 1992) 

 

·  ‘...a set of institutions whose interactions determine the innovative performance ... of 

national firms.’ (Nelson & Rosenberg., 1993)  

 

. ‘...the set of set of institutions and economic structures affecting the rate and direction 

of technological change in the society.’  (Edquist and Lundval, 1993) 

 

.  ‘...the system of interacting private and public firms (either large or small), universities, 

and government agencies aiming at the production of science and technology within 

national boarders. Interaction among these actors may be technical, commercial, legal, 

social and financial, in as much of the goal of the interaction is the development, 

protection, financing or regulation of new science and technology.’ (Niosi et al, 1993) 

                                                 
5 For an recent review of the NSI concept see (Lundvall., 2007) 
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·  ‘ ..the national institutions, their incentive structures and their competencies, that 

determine the rate and direction of technological learning (or the volume and 

composition of change generating activities) in a country.’ (Patel and Pavitt, 1994)  

 

·  ‘..that set of distinct institutions which jointly and individually contribute to the 

development and diffusion of new technologies and which provides the framework within 

which governments form and implement policies to influence the innovation process. As 

such it is a system of interconnected institutions to create, store and transfer the 

knowledge, skills and artefacts which define new technologies.’ (Metcalfe, 1995) 

  

‘The National Systems of Innovation approach stresses that the flows of technology and 

information among people, enterprises and institutions are key to the innovative process. 

Innovation and technology development are the result of a complex set of relationships 

among actors in the system, which includes enterprises, universities and government 

research institutes’ (OECD, 1997).  

 

‘The envelope of conforming policies as well as private and public institutional relations, 

and their coherent social and capital formations, that determine the vector of 

technological change, learning and application in the national economy’ (Bartels, Voss, 

Bachtrog and Lederer, 2008). 

 

From the evolution of the definitions provided, it is evident that certain concepts are 

recurring, for example, organized (formally and informally) knowledge transfer, skills, 

interaction and learning.  Institutions in the twin sense of organisations as well as the 

‘rules of the game’ (North, 1991) can be seen to be the cornerstone of this approach 
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along with the transfer of tacit ‘know-how’ (as far as is possible) and codified knowledge.  

Phrased differently, NSI consist of linkages (both formal and informal), and their 

intensities between institutions that facilitate intellectual flows, and flows of knowledge 

resources (Buckley and Carter, 2004) in the economy.  The fundamental enabling factor 

of these flows appears to be the extent of learning (taking into account in the impact of 

geography and location) Marshall., (1920).  

 

 

 

2.2 Regional Innovation Systems (RIS) 

 

RIS, like NSI are spatially bounded, where, to at least some extent, the geographical 

boundaries are defined (Andersson & Karlsson, 2004).  Within these geographical 

confines there is no particular focus on a specific technology or industry but rather the 

entire set of industries and surrounding institutions.  The basics of an RIS are the same 

as that of NSI, as indicated by the definition of RIS given by Meesus et al, (1999 p9).  

They define RIS as "...the innovating firms surrounded by a number of actors who are all 

in one way or another linked to the innovation process of a local firm and to each actor".  

The opinion of Wiig (1996) is that RIS are analogous to NSI and not ‘micro national 

systems’.   

 

Asheim & Iskasen (2002) propose that RIS are regional clusters with two main features, 

namely (1) firms in the regional core cluster and (2) an institutional infrastructure.  

However, in contrast the works of Cooke, (2002) Niosi & Bas, 2001; Morgan, (1997) 

Florida, (1995) and Lundvall & Johnson, (1994) indicate the presence of four essential 

elements within a RIS.  These elements are: spatial agglomeration of firms and 
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organizations in a bounded geographical context; the availability of a stock of proximate 

capital, particularly, human capital; an associative governance regime; and cultural 

norms leading to openness to leaning.   This is reflective of the Triple Helix Model of 

Leydesdorff & Etzkowitz (1996) and, as highlighted by Andersson & Karlsson (2004), for 

RIS to be functional, a particular RIS not only needs a complete set of actors but must 

be involved in reciprocal co-operation with the actor-set in the innovation process. The 

presence of ‘rules of the game’, act to maximise co-operation, while minimising defection 

or destructive conflict, and thus facilitates knowledge transfers and spillovers.  

Traditionally, great emphasis has been placed on the role of universities in knowledge 

generation through their educational and research activities.  However, Gunasekara, 

(2006a) reveals a third role where less emphasis is placed on academic 

entrepreneurialism within Triple Helix Model, and universities assume more of a 

developmental role.  They act by tailoring their educational, research and community 

service activities towards the specific needs of industry and other actors within the 

community (Gunasekara, 2006b).  Bearing this in mind, Schiller (2006a) highlights the 

emerging role and importance of universities in upgrading SI, termed ‘learning systems’ 

particularly in developing countries6.   

 

2.3 Sectoral Innovation Systems 

 

As defined by Malerba (2002 p248) a Sectoral Innovation System (SIS) is a "set of new 

and established products for specific uses and the set of agents carrying out market and 

 
6 Regional impacts of universities in Thailand are strongly shaped by internal and management factors. The 

possibility for university-industry interaction is limited. "The law now allows cooperation with external 

stakeholders one day per week", and academic services are seen as the sole mission of Thai universities. 

Schiller (2006b, p494) 
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non market interactions for the creation, production and sale of those products".  The 

SIS approach draws from the concepts in the theory of evolutionary economics and from 

the key aspects of NSI.  It is seen to depart from the traditional concept of a sector in 

that it places great emphasis on non-market (and market) interactions as well as the 

overall process of systemic transformation. Additionally, SIS are not spatially restricted. 

As they are determined in terms of industry and market structures (Porter, 1990) that 

usually cross organisational and geographic boundaries (Markand & Truffer, 2008).   

 

The basic elements of a SIS are: products closely related in terms of ISIC classification 

and input-output characteristics; knowledge and learning processes; core and related as 

well as supporting technologies, demand and related links and complementarities; 

mechanisms of interactions, inter- and intra- firm linkages (in terms of value- and supply 

chains); processes of competition and selection and institutions. All these factors interact 

and, as self-organising systems, there is a measurable level of coherence that develops 

over time.  This coherence is far from optimal (because of co-operation and conflict). 

Given this complexity, and path dependency arising from differing historical processes, it 

is difficult to identify an ‘optimal’ sectoral system (McKelvey & Orsenigo, 2001)7.   

 

 

2.4 Technological Innovation Systems 

 

Calsson (2006) indicates that it is often the case that practical definitions of SI may not 

coincide with national or regional boundaries, particularly when the focus is the 

“development diffusion and use of a particular technology” (Bergek et al, 2008, p. 408).  

Under these premises, the more suitable term would be Technological Innovation 
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System (TIS) as coined by Carlsson & Stankiewicz (1995). TIS are similar to Erik 

Dhamén’s ‘development blocks’ (Dhamén, 1989) and are composed of market and non-

market interactions in three types of network: distributor-supplier (value- and supply- 

networks), formal, and informal problem solving. TIS differ from NSI and RIS in that   

national or regional boundaries do not act as a restraint and multiple TIS can be found 

within a national or regional setting, but more often than not they are international in 

nature (Bergek et al, 2008), or as stated by Hekkert et al, (2007) TIS cross geographic 

as well as sectoral boundaries.  TIS can be explained in terms of seven core functions, 

these are: (i) Knowledge development and diffusion (which is at the heart of TIS in that it 

is concerned with the evolution of knowledge base both globally and locally). This factor 

is measured through indicators such as bibliometrics, number size and orientation of 

R&D projects, number of patents etc; (ii) Influence and direction of the search. By this 

we mean that if a TIS is to develop, a range of actors must choose to enter it.  Indication 

of this factor is through qualitative measures such as incentives, regulatory measures 

and articulation of business and customer interests; (iii) Entrepreneurial experimentation 

which, as a means of reducing uncertainty, is a fundamental part of technological  and 

industrial development (Rosenberg, 1996). Without experimentation a TIS will stagnate. 

The strength of this factor is indicated by the number and rate of new entrants, 

diversification of firms and breath of technologies used. (iv) Market formation is a crucial 

part of developing TIS’s (Carlsson & Stankiewicz, 1995; Bergek, 2008) and usually goes 

through distinct phases – ‘nursing markets’ with the need to evolve allowing the opening 

up of a “learning space” to allow the formation of the TIS. (v) Legitimation involves social 

acceptance of a new technology and its proponents, thus developing desirability 

amongst relevant actors through conscious actions (Zimmerman & Zeitz, 2002)8. (vi) 

 
7 Exceptions to this could be Silicon Valley, Boston Route 128 (Saxenian, 1989), Sophia Antipolis.  
8 This cannot be divorced from the long-waves of technological change that eventually envelop the entire 
economy.  
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Resource mobilization is an integral part of the evolution of a TIS, with core components 

such as access to skilled human capital, financial capital and complementary assets 

having an impact at different stages of development.  (vii) Development of positive 

externalities is key in the formation and growth of a TIS.  The function itself is not 

independent but has considerable influence on the other six functions, therefore may be 

considered to be indicative of the overall dynamics of the system (Bergek et al, 2008).            

 

For the study of innovation systems this paper employs the NSI approach for the 

reasons that a) it provides policy insight at a national level; b) the model is well framed 

after (Leydesdorf, 2001); and c) the variables are constrained within a national/geo-

economic setting therefore there is not the need to look into external variables with 

reference to actors outside the system. 

 

 

3. Methodological Approach 

3.1 Survey and Data 

The core of this paper follows an empirical approach utilizing quantitative statistical 

analysis of Likert scale measurements of responses to a quantitative pilot survey of the 

three principal actors in the triple helix model of NSI. Empirical evidence supports the 

treatment of ordinal variables as conforming to interval scales (Labovitz, 1967, 1970, 

1971). The analytical techniques used are frequency, cross-tabulation and factor 

analysis of data acquired by a survey conducted by the United Nations Industrial 

Development Organization (UNIDO), from March 2008 to July 2008. The objective of the 

survey, a cross-country empirical comparison of NSI in selected EMEs9, was to gain a 

 
9 According to the Institute of International Finance, 30 countries are classified as EMEs. See 
http://www.iif.com/  
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perspective on NSI, and through analysis of their characteristics, determinants and 

network efficiency.   

 

The survey’s universe was identified by selecting two EMEs per region10. Within the 

selected EMEs, survey respondents pertaining to the three main NSI actor groups, 

according to the ‘triple helix model’ proposed by Leydesdorff and Etzkowitz (1996), were 

identified as government policy makers in ministries responsible for innovation namely 

finance, education, science and technology; industry namely firms manufacturing 

products classed according to ISIC classification Rev.3 as medium- and high-

technology; and KBIs namely university departments oriented to innovation (science, 

engineering, Technology etc) research organisations and ‘Think Tanks’. Subsequently, 

an electronic questionnaire, translated into three languages (English, French and 

Spanish), was sent to respondents as follows: 29 government policy makers responsible 

for innovation; 30 Think Tanks; 818 University departments dealing with innovation; 

16,739 medium and high tech business enterprises in the seven countries.  

 

The choice of EMEs was based on the following criteria. First, all countries, which had 

previously conducted a NSI survey were ruled out.  For this purpose, a survey of surveys 

summarizing all surveys directed in each EME was carried out. Second, the highest 

rated EMEs in terms of competitiveness and innovation were chosen as listed in various 

rankings, such as the Industrial Development Scoreboard (UNIDO, 2007) and the IMD 

Scoreboard (IMD, 2007).  Third, OECD or European Union member states were ruled 

out as these countries carry out national or regional innovation surveys on a regular 

basis.  Fourth, those not listed in the UNIDO International Yearbook of Industrial 

Statistics 2008 regarding medium- and high-technology firms according to the ISIC 

 
10 The regions are as follows: Africa,  Asia, Europe and Latin America 
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Rev.3 classification11 were ruled out. Also countries not listed in the online business 

directory Kompass12 were ruled out. A final consideration was the number of ISIC Rev. 3 

entries that an EME possessed in relation to the other EMEs in their region. If the 

disparity was too high regarding the number of firms registered the country was ruled 

out. Taking into consideration all the above-mentioned criteria, the following countries 

were chosen: Chile, Egypt, Malaysia, Morocco, Peru, Thailand and the Ukraine. 

 

The survey respondents, of the seven selected EMEs were then identified. They are 

representatives of the three main actor groups within the NSI consisting of the policy, 

knowledge and industrial community. A preliminary estimate of the overall scope of 

respondents being targeted was 36,431. The numbers in the preliminary estimate was 

adjusted, however, due to circumstances such as rebound emails, discrepancies 

between the number of firms registered in the UNIDO International Yearbook of 

Industrial Statistics 2008 and the number of firms registered with Kompass. 

 

The first actor within the NSI, the policy community (essentially government), is 

represented by targeting officials working in the relevant division of public institutions 

that are directly or indirectly responsible for innovation. These include institutions such 

as the Ministry of Science and Technology, Economy, Finance, Trade, Education and 

Industry. Government funded Research Institutes are also included in this category.  

 

The second actor within the NSI, the knowledge community (KBIs), is represented by 

heads of University faculties/departments as well as heads of Think Tanks and 

Research Institutes. Privately funded Research Institutes were considered in this 

 
11 International Standard Industrial Classification of all Economic Activities. See: 
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=2 
12 See: http://www.kompass.com/ 
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category. Regarding the universities, the contact emails of deans or heads of innovation-

related faculties/departments such as Economics, Science, Engineering and Business 

were researched. All universities listed online for each one of the seven EMEs were 

considered. The list of universities per country was largely taken from the 4ICU Online 

University and College Directory13 

 

The third actor within the NSI, the industrial community, is represented by the CEOs of 

firms in the medium- and high technology manufacturing sector according to the sectoral 

ISIC Rev. 3 classification. The email addresses of the CEOs was retrieved from the 

online business directory Kompass,  which was chosen due to its comprehensive list of 

worldwide companies and the function allowing for multiple email address download. 

 

The variables of the survey questionnaire were developed from the literature of NSI by 

the UNIDO Statistical Research and Regional Analysis Unit14 and initially consisted of 

300 comprehensive variables. In order to assure as high as possible response rate, the 

survey instrument was revised and the number of variables reduced to 13815. In order to 

assure enhanced data reliability, the survey instrument was also made available in 

English, French and Spanish.  

 

To assure easy and efficient data handling, an electronic option of harvesting the 

respondent information was chosen and the Open Source programme Limesurvey was 

employed16. This method entailed developing a web-based electronic questionnaire 

 
13 The 4ICU directory includes worldwide higher education organizations, which are officially accredited or 
recognised by national or regional bodies. The directory does not include Community Colleges, Vocational 
Colleges or Distance Learning organisations.  
14 Under the direction of Frank L Bartels by Suman Jain and Giorgio M. Mariano in 2008. 
15 In the process, the questionnaire was sent to Prof. Howells at Centre for Research on Innovation and 
Competition (CRIC), U.K. and Prof. Mani Centre for Development Studies, India, for additional suggestions 
and inputs. 
16 See: http://www.limesurvey.org/ 
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capable for remote surveying and accessible via all current web-browsers. The 

respondent data was automatically saved into a database on the server in a format, 

which allows for fast and easy migration into statistical analysis programs. 

 

Given the specific targeting of respondents in the three communities respectively, the 

survey participation invitation email, sent en-masse to all respondents, contains a link 

leading to the electronic questionnaire. To enhance data reliability and validity the link 

was equipped with an authorization token to restrict the access of people who have not 

received a token and ensure that each respondent was only able to answer the 

questionnaire once.  

 

Overall, and bearing in mind the negative sizes of the respective universes, the survey 

returned, at least in terms of the number of industry respondents disappointing results. 

Nevertheless, results may be suggestive of the interactions among NSI actors in the 

selected EMEs. The survey responses were limited in scale. Nevertheless the 

importance of examining NSI in EMEs justifies analysing the data quantitatively and in 

effect treating the responses as cases.  

 

 

4. Analysis and Results 

 

Given the different types of NSI variables measured by the survey instrument, as well as 

limitations on space for this paper, analysis is limited to three statistical operations.  

These are: frequency analysis (to provide an overview of the nature of respondents with 

respect to NSI); cross tabulations (to give comparisons and contrasts between 

respondents as actors in the NSI framework); and factor analysis (to indicate the 
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underlying factors which influence significantly barriers to, and policy instruments for, 

innovation).With respect to frequency analysis and cross-tabulation, for the reporting of 

results and for the sake of parsimony, the five point Likert scale has been collapsed into 

a dichotomy. The scale measures Very Familiar and Familiar; and Neutral, Unfamiliar 

and Very Unfamiliar reclassified as Familiar and Unfamiliar respectively.  Neutral is 

placed on the negative side of the dichotomy on the assumptions that: the respondents 

are the actors in the NSI irrespective of the state of its development; and neutral does 

not represent a positive result. This position reduces the tendency to overstate the state 

of development of NSI, not withstanding the argument of potential bias. (Bachman & 

O’Malley, 1984; Chen, Lee & Stevenson, 1995) 

 

 

4.1 Frequency Analysis 

From the frequency analysis (see table 1) there is evidence of certain trends and 

contrasts between the selected countries. With respect to affiliation the greatest 

numbers of respondents were from industry, this being the case for all countries besides 

Peru, from which KBI’s held the greater percentage. Total governmental responses were 

lower for all countries, except Ukraine which had a null count, when compared to 

industry and KBIs. This was to be expected as the initial sample number was low. 

However, the selection of persons from this actor group was deliberate, in that they were 

individuals from targeted ministries17.  

 
17 Selection and targeting of governmental actors was made on the assumption that the target group would 
be those directly dealing with innovation i.e. (Ministry of Economy; Ministry of Finance; Ministry of Education; 
Ministry of Planning and Cooperation; Pro Chile (Ministry of Foreign Relations); The Foreign Investment 
Committee, Ministry of Production; Ministry of Science, Technology and Innovation; Ministry of International 
Trade and Industry; Ministry of Industry - Department of Industrial Promotion; Ministry of Industry - 
Department of Industrial Economics; Ministry of Labour; Ministry of Commerce; Ministry on Industrial Policy; 
Ministry of Industry, Commerce and New Technologies; Ministry of Economy and Finance; Ministry of 
Exterior Commerce; National Technology and Science Research centre; Academy of Research, Science 
and Technology; Ministry of Higher Education & State for Scientific Research) and thus be representative of 
the government as a whole.   
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With respect of familiarity of respondents with the concept of NSI, the general trend 

across all countries was one of unfamiliarity with the concept, with comparatively 

Thailand (45.5%) being the most familiar and Malaysia (91%) the least. In contradiction to 

this observance the majority of respondents across all countries with the exception of 

Malaysia found the NSI framework to be useful. An explanation for this could be that the 

instrument indicated the purpose of the survey. In addition to this the provenance of the 

survey (UNIDO) may confer a level of value to the concept, thus it is not unlikely that 

respondents must think it is of importance. A final reason is that the process of inquiry 

into the subject matter created a Hawthorne effect. (Olson, R et al, 1994) 

 

To further develop the picture of awareness and importance of NSI the question of 

awareness of the presence of an explicit innovation policy was asked. The response to 

this was again one of negativity in that the bulk answered no, with the exception of 

Thailand where 62.5% were familiar.  

 

From the sample it is evident that the generation and application of knowledge as 

represented by the linkages between research institutes and production systems are 

weak across all counties, with little difference between geographical regions; therefore, it 

is not surprising that the majority of respondents believe that the innovativeness of 

business enterprises in their countries is low. This lack in innovativeness and weakness 

of research Institute – production linkages is reflected in the inadequacy of resources in 

science and technology across the board. Inadequacy in human resources and 

weakness in the generation and application of knowledge is mutually self-reinforcing, 

hence signaling the linkages amongst the three actors in the Triple Helix for emerging 

markets are not robust. The mutually reinforcing weaknesses may be subject to the 
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feedback loops arising from the lack of explicit policy statements.  A final yet important 

level to the frequency analysis undertaken was with the aim of elucidating whether or not 

there is the awareness of the presence of legislation related to innovation. When 

questioned as to the presence of the modalities of a green and or white paper on 

innovation once again the majority response was negative across all countries.  The 

possible implication for this is the inability for a country to adjust their legislative 

framework to create an innovative milieu. Phrased differently, the presence of a 

conducive innovative framework all be it lacking in effectiveness is better than none at 

all. The time taken to formulate and pass new legislation is far greater than that to 

amend an existing one. This time dimension adds to the competitive advantage or 

disadvantage that a country or region possess.   
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 Table 1. Frequency Analysis 
 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
  ƒ % ƒ % ƒ % ƒ % ƒ % ƒ % ƒ % 

Ind 2              20.0 31 56.4 29 85.3 7 53.8 6 54.5 79 94.0 66 83.5
Gov 2              20.0 4 7.3 0 0 2 15.4 2 18.2 1 1.2 1 1.3

Affiliation 

KBI 6              60.0 12 21.8 3 8.8 4 30.8 3 27.3 3 3.6 8 10.1
F 2             20.0 21 38.9 7 24.1 1 9 5 45.5 17 24,6 20 26,6Extent of 

Familiarity with 
NSI 

Un 8              80.0 33 61.1 22 75.8 10 91 6 54.6 52 75.4 55 73,3

Us 6              75.0 32 78.0 10 47.6 1 66.7 6 75 44 95.7 45 83.3Usefulness of 
NSI Framework Un  2              25.0 9 22.0 11 9.6 17 33.3 2 25 2 4.4 9 16.7

Yes 3             30.0 15 27.8 7 29.2 3 25 5 62.5 10 14.9 7 14.3Does your 
country have 
and explicit 
innovation 
policy 
statement? 

No 7              70.0 39 72.2 17 70.8 9 75 3 37.5 57 85 42 85.7

A 0              0 7 13.8 9 37.5 5 45.5 2 25 11 17.2 16 24,9Adequacy of 
human 
resources in 
S&T  

In 8              100 44 86.3 15 65.7 6 54.6 6 75 53 63,1 42 72.4

S 0              0 2 3.8 5 20.0 3 27.3 1 12.5 4 6.3 8 13.1Link Research 
Institutes & 
production 
system 

W 10              100 50 96.1 20 80.0 8 72.8 7 87.5 60 93,8 53 86.8

I 0              0 4 7.7 1 4.2 2 20.0 1 12.5 12 17.9 8 12.9Innovativeness 
of Business 
enterprises in 
country 

Un 10              100 48 92.4 23 95.9 8 80.0 7 87.5 55 65.5 54 87.2

Yes 1              10.0 13 28.3 3 12.0 2 18.2 3 37.5 7 11.3 5 10.6Does your 
country have a 
green paper 
and/or white 
paper mode for 
innovation? 

N0 9              90.0 33 71.1 22 88.0 9 81.9 5 62.5 55 88.7 42 89.4

 

[Key: Respectively: Ind – Industry, Gov – Government, KBI – Knowledge Based Institutions; F- Familiar, Un – Unfamiliar; Yes, No; Us- Useful; Un- Un-useful; A – 

Adequate, In – Inadequate; S- Strong, W- weak; I- Innovative, Un – Un-innovative; Yes, No]  
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4.2 Cross tabulations 
 
 
4.2.1 Familiarity with NSI 

 

Generally from the figures it can be seen that overall, across all actors there is less 

familiarity with the concept of NSI in Morocco and Egypt as compared to Malaysia and 

Thailand. However, in the case of Government and KBIs there is greater familiarity than 

ignorance across the four countries. 

 

In terms of percentage familiarity, Malaysia and Thailand are more familiar with the 

concept of NSI as compared to Morocco and Egypt.  

 

 

4.2.2 Barriers 

In general for all actors across all countries the selected variables act as constraints. 

However, there are notable exceptions to this observation: 

 

• Lack of explicit policy support – KBIs in Malaysia 

• Lack of explicit policy support – Government in Chile 

• Lack of technically trained manpower – KBIs in Malaysia and the Ukraine 

• Quality of technically trained manpower – KBIs in Malaysia and the Ukraine 

• Hierarchical Organisations – KBIs in Malaysia and Morocco 

• Brain Drain – Government in Chile and Malaysia 

• Lack of competition - Industry in Thailand and Egypt 

• Lack of competition - KBIs in Malaysia, Thailand, Egypt and Ukraine 
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• Lack of demanding customers – Government in Chile 

• Lack of demanding customers – KBI in Malaysia 

• Lack of demanding customers – Industry in Thailand 

• Lack of innovative customers – Industry in Thailand and Egypt 

• Lack of innovative customers – KBIs in Malaysia and Egypt 

• Lack of information – KBIs in Malaysia 

• Organisational rigidities – Government in Chile 

• Organisational rigidities – KBIs in Malaysia 

• Restrictive public governmental regulations – KBIs in Malaysia and Thailand. 

 

 

4.2.3 Policy Instruments 

 

The general observation across all actors in all countries is that policy instruments are 

unsuccessful, nevertheless there are nominal exceptions. On analysis of the seven 

target countries a certain level of ambivalence can be seen by KBIs and Government in 

Malaysia, Industry in Morocco and Industry in Egypt. To give an indication of the range 

of the frequency count in percentage terms across the sample, across the three actors, 

Egypt ranged up to 76.9% unsuccessful to 68.9% unsuccessful for industry. 

 

Table 2 shows the extent of ambivalence in actor responses to the relative lack, or 

success of policy instruments. The 5 point Likert scale: Very Highly Successful; Highly 

Successful; Neutral; Moderately Successful and Non-successful has been dichotomized 

into Successful and Unsuccessful, with Neutral, Moderately Successful and 

Unsuccessful being compressed into the category Unsuccessful. Variables measuring 

policy instruments with a red tick are those where respondent ambivalence is biased 
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towards unsuccessful. Those with a blue tick represent respondent ambivalence bias 

towards successful.  

 

It appears, given the number of respondents, that government respondents do not 

portray ambivalence as to the relative success or unsuccessfulness of policy 

instruments. 

 

The actors KBI and Industry appear ambivalent across the majority of policy instruments 

in Peru, the Ukraine, Malaysia and Morocco. Notably in the case of Peru the actor KBI is 

ambivalent with a bias towards successful across seven out of nine policy instruments, 

the exception being government backed venture capital and standards setting. In the 

case of Ukraine, Malaysia and Morocco the actor Industry is ambivalent with a bias 

towards unsuccessful across seven policy variables (Tax Breaks, Government backed 

venture capital, Donor funds, Labour Mobility, Government Procurement, Research 

Grants, Subsidised Loans). 

 

The policy variable which attracts the most ambivalence in terms of success or failure is 

research grants where the predominant actor in terms of ambivalence biased towards 

unsuccessful is Industry. Research grants, tax breaks and government backed venture 

capital appear to attract ambivalence as to relative success and failure of the policy 

instrument. With respect to tax breaks the actors KBI in Malaysia and Peru, and Industry 

in Thailand are ambivalent with a bias towards success, in contrast to the actors KBI in 

Chile and Industry a Ukraine which have a bias towards unsuccessful. Regarding 

government backed venture capital KBI in Peru and Industry in the Ukraine, Malaysia 

and Morocco are ambivalent towards failure of this policy instrument. 
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Comparing Industry in the Ukraine and in Morocco with Industry in Malaysia there is 

ambivalence across four policy instruments with research grants and government 

backed venture capital in common. Of the nine policy instruments standards setting and 

labour mobility stand out as ambivalent with a bias towards unsuccessful for KBIs in 

Peru and Egypt and Industry in Malaysia respectively.  
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Table 2. Policy Instruments 
 
  
 Peru Chile Ukraine Malaysia Thailand Morocco Egypt 

 Ind Gov KBI Ind Gov KBI Ind Gov KBI Ind Gov KBI Ind Gov KBI Ind Gov KBI Ind Gov KBI 

Tax Breaks                      

Government 
Backed 
Venture 
Capital 

                     

Donor Funds                      

Labour 
Mobility 

                     

Government 
Procurement 

                     

Research 
Grants 

                     

Subsidised 
Loans 

                     

Regulation                      

Standards 
Setting 

                     

 
 
[Key:  - ambivalent with a bias towards successful; - ambivalent with a bias towards unsuccessful] 
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4.2.4 Linkages 

 

On cross-tabulation of the data it comes to light that linkages between all actors across 

all countries are weak.  When examining these linkages in terms of the Triple Helix 

framework, it emerges that there is some variation between inter and intra actor 

linkages, with a degree of ambivalence18 . 

 

Regarding Table 3 the 5 point Likert Scale (Very Strong, Strong, Neutral, Weak and Very 

Weak) is dicotomised into Strong and Weak, with Neutral, Weak and Very Weak being 

compressed into the weak category. Table 3 indicates the ambivalence in response to 

the relative strength or weakness of actor -inter intra linkages.  

 

Actors in Malaysia show ambivalence in inter actor linkages whereas for the Ukraine the 

Actor KBI shows ambivalence towards inter actor linkages. In contrast, the actor Industry 

shows ambivalence regarding intra actor linkages whereas in Chile it is the actor 

government. In Egypt it is the actor KBI which shows ambivalence towards intra actor 

linkages. At a finer grain, KBIs in the Ukraine and Malaysia find Inter actor linkages 

ambivalent with a bias towards strong.  

 

 

 
18 Similar numbers of the same actor have a view that the links are strong and weak. With 
ambivalence the strength of these linkages has to be contended. 
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Table 3. Linkages 
 
 Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
 Intra Inter Intra Inter Intra Inter Intra Inter Intra Inter Intra Inter Intra Inter 
Ind Gov-Gov 

RI-RI 
BE-BE 
 

BE-Gov 
BE-FI 

  RI-RI HE-Gov 
HE-RE 
BE-Gov 
 

Gov-Gov 
HE-HE 
RI-RI 
BE-BE 

Gov-HE 
Gov-RI 
Gov-BE 
Gov-ISTC 
Gov-FI 
HE-Gov 
HE-RI 
HE-BE 
HE-ISTC 
HE-FI 
RI-Gov 
BE-Gov 
BE-HE 
BE-RI 
BE-ISTC 
BE-FI 

Gov-HE 
Gov-FI 
HE-Gov 
HE-BE 
HE-ISTC 
RI-Gov 
RI-HE 
BE-HE 
BE-ISTC 
BE-FI 

Gov-Gov 
HE-HE 
BE-BE 

Gov-RI 
Gov-HE 

 Gov-HE 
 

 

Gov           Gov-ISTC
BE-FI 

 Gov-RI 
Gov-BE 
Gov-ISTC 
HE-RI 
RI-Gov 
RI-HE 
RI-BE 
RI-ISTC 
BE-Gov 
BE-FI 

RI-RI 
BE-BE 

RI-BE 
RI-ISTC 
BE-Gov 
BE-RI 
BE-ISTC 
BE-FI 

RI-HE 
RI-ISTC 
BE-ISTC 
BE-FI 

KBI Gov-Gov 
BE-BE 
BE-FI 

Gov-ISTC 
Gov-FI 
RI-ISTC 

Gov-Gov 
BE-BE 
 

BE-FI RI-RI 
BE-BE 

Gov-RI 
Gov-BE 
Gov-ISTC 
Gov-FI 
RI-Gov 
RI-HE 
RI-BE 
RI-ISTC 
RI-FI  
BE-Gov 
BE-HE 
BE-RI 
BE-ISTC 
BE-FI 
 
 

BE-BE  Gov-HE
Gov-BE 
Gov-ISTC 
Gov-FI 
HE-Gov 
HE-RI 
HE-BE 
HE-ISTC 
HE-FI 
RI-HE 
RI-BE 
RI-ISTC 
BE-Gov 
BE-HE 
BE-RI 
BE-ISTC 
BE-FI 

RI-Gov 
RI-HE 
BE-ISTC 
BE-FI 
 

 Gov-ISTC 
HE-ISTC 
RI-Gov 
RI-HE 
BE-FI 

 Gov-RI 
Gov-FI 
HE-Gov 
HE-ISTC 
RI-Gov 
RI-ISTC 
BE-Gov 
BE-FI 

 

P
age 27 of 60



 27

 
 
 
 
 
4.3  Factor Analysis 
 
Factor analysis reduces observed variables into factors within a pattern matrix (clusters of 

inter-correlated variables) with ‘mutual interdependence’ (Gaur, 1997). The factors represent 

the underlying structure that is responsible for the variation of variables in the data and thus 

the population (Kim Jae-On and Mueller 1978). Tables 4-11 indicate the underlying factors 

for a series of questions asked in the survey instrument. The factor names indicated were 

assigned based on the factor loading of the variables associated with each factor taking the 

higher loading into consideration. The naming of factors therefore reflects the variables that 

are most influenced by the underlying factor, hence there are bound to be some 

commonalities and differences. The naming of factors is one of the most challenging aspects 

of factor analysis and reliance on a judicious use of theory, empirical evidence and the factor 

loadings is indispensable.  

 

4.3.1 Importance of NSI actors 
 

The factors identified in Table 4 provide an understanding of the importance of NSI actors. In 

general the factors are acceptable (Kaiser, 1974; Dziuban and Shirkey, 1974, p359; Kim 

Jae-On and Mueller 1978, p54; Rummel, 1970) in terms of Kaiser-Meyer-Olkin (KMO) 

measure of sampling adequacy which indicates the proportion of variance among variables 

(loading on the factors) that is common variance- i.e. indicating common factors. The 

Bartlett's Test of Sphericity (BTS) significances indicate reproducible and generalisable 

results. Of the seven target countries multiple factors were identified in five (Peru, Chile, 

Ukraine, Thailand and Morocco) and single factors in Malaysia and Egypt. There are clearly 

some commonalities in that the same factors influence the same variables such as 

‘Government Backed Financial Capital’ and ‘Governmental Financial Institutions’ in the 
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cases of Peru and Malaysia. Additionally, certain similarities also come to light when looking 

at Chile and the Ukraine as the factor ‘Knowledge Centric Government Support’ is common 

for both countries while Institutionalised Financial Support’ is common for Chile and Egypt. 

An important point for consideration is whether the predominant factor present for country is 

where the bias lies within the NSI.      

 

 

4.3.2 Government linkage to NSI actors 

All KMO measures of sampling adequacy are acceptable; and all BTS are significant with 

the exception of Peru. The BTS suggests that the factors in the case of Peru are neither 

reproducible nor generalisable. Nevertheless they are retained for indicative purposes. 

  

From all of the seven countries: Peru, Chile and Malaysia show the presence factors 

associated with the relative strength of government linkages with NSI actors (see table 5) in 

their respective countries. There is the presence of different underlying factors, as well as 

overlap. On the other hand, for all six EMEs (excepting Peru) Distinctive government links to 

other NSI actors are suggested by on one hand ‘Government Centric Learning Network’ in 

the case of Malaysia and ‘Government Supported Enterprise’ in Egypt. Morocco displays 

‘Government Backed Research’, on the other hand, Chile and the Ukraine indicate a 

‘Government Centred Research Network’; and Malaysia and Thailand show ‘Governmental 

Financial Intermediation’ as key in the link of government as an NSI actor to other actors. A 

note of caution is required regarding the factors extracted from Peru. The significance of 

government linkages across the dimensions research intermediation (Morocco, Chile and 

the Ukraine) and financial intermediation (Malaysia and Thailand) tentatively portrays the 

orientations of the respective governments. That the Asian countries should have the same 
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orientation is noteworthy. The factors across the EMEs suggest similarity in two pairs of 

government links.    

 

4.3.3 Higher Education linkage to NSI actors 

The KMO sampling adequacies are all acceptable however the BTS are not significant in the 

case of Peru and Thailand which casts doubt on their reproducibility and generaliasbility in 

the population. Again, they are retained for indicative purposes. 

 

In the case of Higher Education linkage with NSI actors (see table 6), from the seven 

countries studied, only Chile and the Ukraine show the presence of distinct significant 

factors. These are ‘Entrepreneurial Government Environment’ and ‘Learning Research 

Network’ (Chile), ‘Entrepreneurialism’ (Ukraine); and ‘Government Centric Knowledge 

Network’ (Egypt). The other significant factors are held in common across the Ukraine, 

Malaysia, Morocco and Egypt as follows: ‘Knowledge Network’ (Ukraine, Malaysia and 

Morocco); ‘Entrepreneurial Environment’ (Malaysia and Morocco). Again it is noteworthy that 

the dimensions learning intermediation and entrepreneurial intermediation respectively are 

common to the Ukraine, Malaysia, Thailand, Egypt and Morocco. The factors not held in 

common invoke the dimension of the government as an entrepreneur19 . Table 6 suggests 

significant similar behaviour of higher Education Linkages across the three countries (in a 

triplet and a pair).  

           

 

 

 

 
 

 
19 It is noteworthy to recall the role played by the Chilean Government in the innovative and entrepreneurial 
growth of the salmon industry cluster in Chile making exports of Salmon (Lizuka, 2004). 
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4.3.4  Research institute linkage to NSI actors 
 
 
When observing the linkage of research institutes to NSI actors (see table 7), Acceptable 

KMO measures, and reproducible and generalisable BTS are available for Chile, Ukraine, 

Malaysia, Morocco and Egypt. Distinct significant factors portraying ultimately the dimension 

of intermediation of research institutions in the NSI are: ‘Institutionalised Entrepreneurial 

Research’ and ‘Knowledge network’ (Chile); ‘Research Finance Network’, and ‘Research 

Network Fragility’ (Ukraine); ‘Research Entrepreneurial Inertia (Momentum)’ Malaysia; 

‘Research Entrepreneurial Inertia’ (Morocco)20; and Institutionalised Research business 

Knowledge Network’ (Egypt). The only significant factor common across countries, Malaysia 

and Morocco in this case, is ‘Research Knowledge Network’. This suggests that the linkage 

behaviour of research institutes is more idiosyncratic across countries relative to the linkage 

behaviour of either government or higher education. 

 

 

4.3.5  Business Enterprise linkage to NSI actors 

The KMO of sampling adequacies and BTS measure of factor reproducibility and 

generaliasbility are acceptable for all except Thailand. In the business enterprise linkages to 

NSI actors (see table 8), two countries (Peru and Thailand) do not show the presence of 

show the presence of significant underlying factors. Only Malaysia shows a factor not held in 

common with others, namely ‘Marketisation of Government Research’. Chile, Ukraine, 

Morocco and Egypt hold in common the factor ‘Marketisation of Research’. Additionally 

Chile, Ukraine and Egypt have the factor ‘Business Finance’ in common. The incidence of 

factors held in common, and not, across our EMEs suggests that at least the quadruplet and 

triplet business enterprises behaviour in terms of the dimensions marketing research 

intermediation and business finance intermediation are similar.    
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The intermediation behaviour of the triple helix actors (depicted in tables 5, 6, 7 and 8) tend 

to suggest that whatever similarities evident are oriented to the respective behaviour of 

governments, higher education and business enterprise. The evident dissimilarities appear 

peculiar to the behaviour of research institutes across our sample countries. This does not 

appear counter intuitive. Research institutes, although part of KBIs, are a specific species of 

KBIs as far as funding and remit (Ricart, 2004). Research institutes in terms of their 

endowment and financial set-ups, tend to be linked to specificities not necessarily related to 

the public goods aspects of government and higher education as generally understood 

(Piazza-Georgi, 2002). The implication of the idiosyncratic behaviour of research institutes is 

that incentive structures (including finance and performance) need to be particularly well 

designed to enhance the linkages to other NSI actors with regard to their intermediating 

roles. That is not withstanding the general requirement for avoiding misaligned incentives. 

The similarities imply that EMEs can learn from the experience of others with regards to 

government, higher education and business enterprise behaviour in NSI inter-linkages. 

However, when it comes to the behaviour of research institute linkage behaviour lessons 

from others may not be so readily apparent for capture in policy and incentive terms.    

 

 

 

 

4.3.6 Policy instruments for promoting innovation 

The KMO measures of sampling adequacy and BTS measures of significance are 

acceptable for all countries except Peru, Malaysia and Thailand. 

 
20 In this case the factor loadings on the variables are negative. 

Page 32 of 60



 32

                                                

The factor results related to policy instruments (see table 9) show the presence of factors in 

Chile, Ukraine, Morocco and Egypt. There are different factors for each country with none 

held in common. Clearly, different countries use different ‘packages’ of policy instruments, or 

incentives, for promoting innovation. From a ‘sophistication’ perspective Chile uses, in its 

four factors the combination of financial and standards policy to stimulate innovation. The 

factor ‘Absence of Donor Funds’ loads negatively on the variable ‘Donor funds’ suggesting 

that in matters related to NSI, and the competitiveness associated with NSI, donors are 

generally unlikely to be supportive. The Ukraine’s use of solely ‘Fiscal Regulation’ is 

suggestive of a limited approach to NSI and innovation support. Interestingly, Morocco and 

Egypt use respectively combinations of ‘externally Supported Regulation Framework’ and 

‘Fiscal Discipline’21; and ‘Government Fiscal Stimulation ’and ‘Standards Based Policy 

Instruments’. The policy instruments have evidently two dimensions- money and regulatory 

standards – with each having more or less flexibility in the number of instruments. 

 

While the survey does not allow judgement of the extent to which these policy instruments 

are calibrated and configured (and reconfigured) in time and space, the question on the 

success of policy instruments on a Likert scale of success-failure suggests what works and 

does not with respect to NSI.  

 

4.3.7 Success of policy instruments for promoting innovation 

The KMO of sampling adequacies and BTS measure of factor reproducibility and 

generaliasbility are acceptable for Chile, Malaysia and Egypt. Looking at the relative success 

of policy instruments as shown in table 10, the EMEs view the success of their various NSI 

and innovation policy instruments differently. The Successful instruments are respectively: 

‘Procurement’ and ‘Tax Breaks’ (Chile); ‘Standards Subsidies’ (Malaysia); ‘Venture Capital -

 
21 This factor loads negatively on the variables ‘Subsidised Loans’ and ‘Tax Breaks’ 
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Regulation’ (Morocco); and ‘Capital availability’ and ‘Regulatory Incentives’ (Egypt). As the 

two dimensions of policy instruments are money and standards, it is not surprising that the 

success of policy instruments should be disclosed in fiscal and monetary, as well as 

regulatory terms.  

 

4.3.8 Constraints on innovation 

The KMO of sampling adequacies and BTS measure of factor reproducibility and 

generaliasbility are acceptable for Chile, Ukraine, Morocco and Egypt.  In Table 11 across 

the selection of countries there are many different constraints to innovation. The table of 

underlying factors shows that the only factor shared, is ‘Undemanding Markets’ (by Chile 

and Egypt). Sophisticated market demand (Porter, 1990) is crucial for increasing the breadth 

and specialisation of products and services which in turn facilitates skills knowledge and 

technology spill-overs. Barriers to innovation in Chile are a combination of demand, financial, 

human capital and regulation constraints. In contrast Ukraine faces a combination of 

demand, organisational inertia, risk aversion and policy constraints. Morocco faces a 

combination of informational rigidities, unsupportive environment, markets and financial 

barriers to enhancing NSI and innovation. In the case of Egypt, markets, regulation, 

unsupportive environment and poor human capital combine to constrain innovation.  On 

comparing the factors in table 11 with those in table 9 it is apparent that there are more 

constraints than policy instruments. It is evident that each country has a distinct set of 

constraints. However, in general there are four dimensions of constraints, namely: market, 

organisational, regulatory and human capital. 
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Table 4. Importance of NSI actors 
 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg    

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2 df Sg

Factor Name 

0.359                    20.163 15 0.166 0.653 59.977 15 0 0.506 31.419 15 0.008 0.651 59.733 15 0 ?    0.628 40.392 15 0 0.716 71.826 15 0 
Research 
Centric 
Institutional 
Support 

38.906       

Government 
Backed 
Financial 
Capital 

28.014       26.690

Well Funded 
Higher 
Education 

17.204       

Knowledge 
Centric 
Government 
Support 

       38.939 42.812

Institutionalised 
Financial 
Support 

       22.136

Knowledge 
Centric 
Institutional 
Support 

       61.162 43.326

Business 
Enterprises 

       19.533

Knowledge 
Centric 
Organisation 

       33.133

Finance-Capital        17.450
Governmental 
financial 
Institutions 

       75.225
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Table 5. Government linkage to NSI actors 
 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg      

KMO 
χ2 df Sg

KMO 
χ2  df Sg

KMO 
χ2 df Sg

KMO 
χ2  df Sg

KMO 
χ2 df Sg 

KMO 
χ2 df Sg

Factor Name 

0.420                          5.792 15 0.983 0.654 33.861 15 0.004 0.735 38.564 15 0.001 0.705 36.035 15 0.002 0.596 21.343 15 0.126 0.781 112.768 15 0 0.809 119.993 15 0 
Government 
Supported 
Education 

43.476       

Government 
Interventionism 

22.879       

Government 
Backed 
Research 

17.819       57.042

Government 
Centred 
Research 
Network 

       42.066 59.582

Truncated 
Government-
Business 
Enterprise 
Network 

       24.238

Government 
Centric 
Learning 
Network 

       60.222

Governmental 
Financial 
Intermediation 

       24.945 71.210

Government 
Supported 
Enterprise 

       58.529
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Table 6. Higher Education linkage to NSI actors 
 
 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg   

KMO 
χ2 df Sg 

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2 df Sg

Factor Name 

0.620                       9.745 15 0.835 0.738 43.091 15 0 0.588 50.213 15 0 0.532 43.088 15 0 0.675 11.580 15 0.711 0.748 82.036 15 0 0.777 101.95 15 0 
Entrepreneurial 
Learning 
Environment 

56.706    66.069   

Government 
Centric Knowledge 
Network 

23.323       56.893

Entrepreneurial 
Government 
Environment 

       47.763

Learning Research 
Network 

       19.492

Learning 
Knowledge 
Network 

       61.963 29.220 52.173

Entrepreneurialism        18.240
Entrepreneurial 
Environment 

       61.073 19.950
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Table 7. Research institute linkage to NSI actors 

 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg   

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2 df Sg

Factor Name 

0.253                       4.191 15 0.997 0.776 45.127 15 0 0.843 46.469 15 0 0.455 27.023 15 0.029 0.610 1.328 15 1 0.769 89.204 15 0 0.872 149.701 15 0 
Business-
Research 
Network 

41.577       

 Research 
Support 

25.611       

Research 
Finance 
Linkages 

17.490       

Institutionalised 
Entrepreneurial 
Research 

       50.631

Knowledge 
Network 

       18.097

Research 
Finance 
Network 

       63.543

Research 
Network 
Fragility 

       17.090

Research 
Entrepreneurial 
Inertia 
(Momentum) 

       43.714

Research 
Knowledge 
Network 

       32.639 57.432

Institutionalised 
Research 
Business-
Knowledge 
Network 

       43.714 70.992

Research 
Initiatives 

       32.639

Research 
Entrepreneurial 
Inertia 

       17.412
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Table 8. Business Enterprise linkage to NSI actors 
 
 

Peru Chile Ukraine Malaysia Thailand Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg   

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

KMO 
χ2 df Sg 

KMO 
χ2 df Sg

Factor Name 

0.488                       4.070 15 0.997 0.706 51.672 15 0 0.660 65.291 15 0 0.691 53.70 15 0 0.696 8.658 15 0.895 0.805 135.414 15 0 0.809 137.742 15 0 
Marketisation 
of Research 

49.803 45.692 59.354  71.898 64.550  17.422

Enterprising 
Government 

19.085       

Business 
Finance 

       21.976 24.445 62.446

Marketisation 
of 
Government 
research 

       71.013
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Table 9. Policy instruments for promoting innovation 
 

Peru22 Chile Ukraine Malaysia Thailand23 Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg    

KMO 
χ2 df Sg 

KMO 
χ2 df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg

KMO 
χ2 df Sg 

KMO 
χ2 df Sg

Factor Name 

-                  0.577 116.197 36 0 0.705 111.551 36 0 -    -    0.744 139.639 36 0 0.734 146.510 36 0 
 Fiscal Support 60.493 19.065      
State Support 21.589       
Standards 11.728       
Regulatory 
Standards 

       30.422

Government 
backed Venture 
Capital 

       14.676

Absence of 
Donor Funds 

       12.052

Externally 
Supported 
Regulation 
Framework 

       45.171

Capital 
Availability 

       

Regulatory 
Incentives 

       

Fiscal Discipline        14.637
Government 
Fiscal 
Stimulation 

       47.635

Standards 
Based 
Regulation 

       12.929

Fiscal 
regulation 

       56.775

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
22 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
23 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
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Table 10. Success of policy instruments for promoting innovation 
 

Peru24 Chile Ukraine Malaysia Thailand25 Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg     

KMO 
χ2 df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2 df Sg

Factor Name 

-                   0.828 221.388 36 0 0.744 69.254 36 0.001 0.468    -    0.899 95.877 36 0 0.860 178.828 36 0 
Venture capital 
Availability 

77.836       

Labour Mobility 11.993       
Capital 
Availability 

       68.683

Regulatory 
Incentives 

       11.883

Procurement 
Tax Breaks 

       65.758

Procurement 
Grants 

  66.540     

Standards 
subsidies 

       78.205

Venture Capital 
Regulation 

       68.494

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
24 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
25 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
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Table 11. Constraints on innovation 
 

Peru26 Chile Ukraine Malaysia27 Thailand28 Morocco Egypt 
Percentage of variance explained 

Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test Bartlets Test KMO 
χ2  df Sg   

KMO 
χ2  df Sg 

KMO 
χ2  df Sg 

KMO 
χ2 df Sg 

KMO 
χ2  df Sg

KMO 
χ2  df Sg 

KMO 
χ2  df Sg

Factor Name 

-                   0.641 319.225 105 0 0.614 161.393 105 0 - -
17.468 

36 1 -    0.777 290.833 105 0 0.716 290.547 105 0 

Unrewarded 
Risk 

32.262       

Unsophisticated 
Demand 

20.897       

Technical 
Human Capital 
Incapacity 

13.541       

Policy Targeting        10.961
Talent Flight 7.692       
Undemanding 
Markets 

       35.419 11.641

Organisational 
Financial 
Rigidities 

       16.296

Manpower 
Quantity-Quality 
Inadequacy 

       10.550

Regulatory 
Indiscipline 

       7.986

Industry Based 
Markets 

       40.066

Organisational 
Inertia (Static) 

       11.896

Innovation Risk 
Aversion 

       1.337

Policy Support        7.265
Truncated 
Markets 

       36.621

Entrepreneurial 
Deficiencies 

       27.575

Regulatory Risk        12.654
Policy Vacuum        9.063
Truncated 
Regulatory 
Facilitation 

       63.516

Oligopolistic 
Competition 

       10.985

Entrepreneurial 
Enabling 
Environment for 

       10.693

                                                 
26 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
27 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
28 Absence of KMO and BTS figures indicates too few cases with at least one of the variables has zero variance. 
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Innovation 
Organisational-
Infornmational 
Rigidities 

       36.409

Unsupportive 
Innovative 
Environment 

       12.806

Truncated 
Regulatory 
Reform 

       41.279

Unsupportive 
Innovative 
Environment 

       13.507

Poor Human 
Capital 

       7.021

Technically 
Undemanding 
Markets 

       8.426

Lack of Finance        7.430

42
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5. Policy Implications 
 
Across the selection of EMEs NSI and its constituents and their linkages, and approaches to 

innovation are generally weak although there are nuances in the weak profiles. The 

frequency analysis (Table 1) suggests that the NSIs of the selected EMEs are at a nascent 

stage of development; and without robust frameworks for strengthening the links between 

NSI actors. Explicit policies related to NSI are generally missing and the human capital base 

for innovation is inadequate. These shortcomings would need to be addressed by putting in 

place an approach which adopts (and adapts) the lessons from other countries (OECD, 

1992, 2002) in terms of carrying out surveys to ascertain the state of development of NSI in 

the particular country. 

 

The barriers to innovation, and constraints on NSI, are numerous and coalesce around 

issues regarding the absence of conducive policy environment, inadequacies in human 

capital, low levels of industry and market competition, and rigidities in organizational 

performance as well as in the dynamics of regulatory change and reform to spur innovation. 

While various policy instruments (Table 2) are available to address and overcome these 

barriers and constraints they are limited in fiscal and standards terms. This raises the 

question of whether, at the nascent stage of developing their NSI, there are sufficient 

number and types of policy in the countries to tackle the barriers and constraints to 

innovation. Countries would need to benchmark themselves against ‘best practice ‘in NSI 

using competitiveness variables (IMD, 2009; WEF, 2009) and innovation variables (CIS4)29.     

 

The factor analysis results, regarding NSI actor inter-linkages,  suggest that while 

governments, higher education institutes and business enterprises tend to have factors in 

common and hence tend to behave in more or less similar manner in their intra-NSI 

 
29 European Community Innovation survey of 27 European Union Members, see 
http://europa.eu/rapid/pressReleasesAction.do?reference=STAT/07/27&format=HTML&aged=0&language
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linkages, research institutes tend to behave idiosyncratically. This implies firstly that the 

potential for countries to learn from one another with respect to government, higher 

education and business enterprise behavior will be higher compared to that with respect to 

research institute behavior. Secondly, the intermediating role of research institutes would 

need to be country specific and be well articulated to the available policy instruments for 

promoting innovation. Thirdly, given the multiple barriers and constraints faced by EMEs, 

especially the low levels of industry and market completion, research institute intra-NSI 

linkages would need to be recast to enable or enhance completion. EMEs would need to 

increase the scope and scale of available policy instruments to address the many constraints 

to innovation. Firstly, this is not necessarily a matter of finance (although this is important) 

rather it is to do with the extent the policy environment is supportive of innovation in terms of 

reconfiguring regulations and standards, enhancing entrepreneurship, and enabling more 

competitive markets. Secondly, the relative success of fiscally oriented policy instruments 

should not obscure the need for attention to the quality of the organizational milieu within 

which NSI exists. 

 

6. Concluding remarks        

We have attempted the challenging task of mapping the characteristics of NSI across 

selected EMEs targeted for a pilot study. The key findings, each nuanced by country specific 

context, are firstly that in general NSI are weak (and weakly articulated) and face multiple 

constraints while policy makers have relatively few instruments (usually fiscal) at their 

disposal. Secondly, fiscal policy instruments for promoting innovation are generally 

perceived to be successful. 

 

A paper of this type, based as it is on a pilot survey is necessarily limited in scope. Issues for 

further research to deepen understanding and confirm results include: firstly, expanding the 
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scale of the survey in order to capture other EMEs for cross-sectional comparison; secondly, 

increasing the number of variables would capture more variety; thirdly, limitations on the 

number of responses call for caution in interpretation even though the results reflect the 

literature. 
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Annex 1 – Factor nomenclature 

 

Name of Factor Associated Variables and XXX Value 
Importance of 
Higher Education 

0.885   

Importance of 
Research Institutes 

0.832   

Government-
Knowledge Centric 
Support Institutions 

Importance of 
Government 

0.638   

Importance of ISTC 0.780   Institutional Financial 
Support Importance of 

Financial Institutions 
0.759   

Importance of ISTC 0.857   
Importance of 
Higher Education 

0.802   
Knowledge Centric 
Institutional Support 

Importance of 
Research Institutes 

0.799   

Business Enterprises Importance of 
Business 
Enterprises 

0.840   

Link Gov to Higher 
Education 

0.873   

Link Gov to 
Research 
Institutions 

0.850   

Link Gov to ISTC 0.770   

Government Centered 
Research Network 

Business 
Enterprises 

0.591   

Link Gov to 
Financial Institutions 

-0.782   

Link Gov to 
Business Enterprise 

-0.649   

Truncated 
Government-Business 
Enterprise Network 

Link Gov to 
Government 

0.645   

Link Gov to 
Government 

1.009   

Link Gov to Higher 
Education 

0.901   

Link Gov to 
Business 
Enterprises 

0.701   

Government Centric 
Learning Network 

Link Gov to 
Research 

0.636   
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Institutions 
Link Gov to 
Financial Institutions 

0.991   Governmental 
Financial 
Intermediation Link Gov to ISTC 0.856   

Link Gov to 
Government
  

0.988   Government 
Supported Education 

Link Gov to Higher 
Education  

0.839   

Government 
Interventionism 

Link Gov to 
Business 
Enterprises
  

0.942   

 Link Gov to 
Financial Institutions  

0.802    

Government Backed 
Research 

Link Gov to 
Research 
Institutions 

0.947   

Link HE to Business 
Enterprise  

0.918   

Link HE to ISTC  0.901    
Link HE to Financial 
Institutions  

0.756   

Entrepreneurial 
Government 
Environment 

HE to Government  0.560   
Link HE to Higher 
Education  

0.928   Learning Research 
Network 

Link HE to Research 
Institutions  

0.928   

Link HE to Financial 
Institutions  

0.988 0.876   

Link HE to Business 
Enterprise  

0.952 0.865   

Entrepreneurial 
Environment 

Link HE to ISTC  0.876 0.832   
Link HE to Higher 
Education  

0.989 0.909 0.865 

Link HE to 
Government
  

0.823 0.859  0.891  

Learning Knowledge 
Network 

Link HE to Research 
Institutions  

0.717 0.565 0.871  

Link HE to Research 
Institutions  

0.666   

Link HE to Business 
Enterprise  

0.976   

Link HE to ISTC  0.930    

Entrepreneurial 
Learning Environment 

Link HE to Financial 
Institutions  

0.842   

Link HE to Higher 
Education  

0.974   Government Centric 
Knowledge Network 

Link HE to 
Government
  

0.964   

Link HE to Financial 
Institutions  

0.958   Entrepreneurialism 

Link HE to Business 
Enterprise  

0.895   

Link RI to Financial 
Institutions  

0.877    

Link RI to ISTC
 
  

0.864   

Institutionalised 
Entrepreneurial 
Research” 

Link RI to Business 
Enterprises

0.843   
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Link RI to Research 
Institutes  

0.892   Knowledge Network 

Link RI to Higher 
Education  

0.608   

Link RI to Business 
Enterprises
  

0.929   

Link RI to ISTC
  

0.897   

Research 
Entrepreneurial Inertia 
(Momentum) 

Link RI to Financial 
Institutions  

0.827   

Link RI to 
Government  

0.938  0.729  

Link RI to Higher 
Education  

0.799 0.858  

Research Knowledge 
Network 

Link RI - Research 
Institutes  

0.788 0.909   

Link RI to Business 
Enterprises
 
  

-0.972   

Link RI to ISTC  -0.787    

Research 
Entrepreneurial Inertia 

Link RI to Financial 
Institutes  

-0.762   

Link RI to Research 
Institutes  

0.748   

Link RI to Higher 
Education  

0.806   

Business-Research 
Network 

Link RI to Business 
Enterprises  

0.866   

Link RI to 
Government  

0.881   Research Support 

Link RI to ISTC
  

0.930   

Research Finance 
Linkages 

Link RI to Financial 
Institutions  

0.919   

Link RI to 
Government
  

0.972    

Link RI to ISTC
  

0.938    

Link RI to Financial 
Institutions  

0.935   

Link RI to Higher 
Education System  

0.804    

Institutionalised 
Research Business-
Knowledge Network 

Link RI to Business 
Enterprises
  

0.616   

Research Initiatives Link RI to Research 
Institutes  

0.1003   

Link RI to Financial 
Institutions  

0.940    

Link RI to Business 
Enterprises
  

0.747   

Research Finance 
Network 

Link RI to 
Government  

0.604   

Link RI to Research 
Institutes  

-0.949   

Link RI to ISTC  -0.733    

Research Network 
Fragility 

Link RI to Higher 
Education  

-0.587   
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Link BE to Research 
Institutes  

0.903  1.006 0.926 

Link BE to Higher 
Education  

0.889  0.932  0.961 

Marketisation of 
Research 

BE to ISTC
  

0.837 0.939  0.739  

Link BE to Financial 
Institutes  

0.640 0.905 0.951  

BE to Government  0.610  0.798 0.847 

Business Finance 

Link BE to Business 
Enterprises  

0.551 0.862 0.868  

Link BE to Business 
Enterprises
  

0.772   Enterprising 
Government 

Link BE to 
Government
  

0.970   

Regulation  0.915   
Standards Setting  0.840   

Regulatory Standards 

Labour Mobility
  

0.647   

Subsidised Loans  0.918   Fiscal Support 
Research Grants  0.746    

Government backed 
Venture Capital 

Government backed 
Venture Capital  

0.885      

Absence of Donor 
Funds 

Donor Funds  -0.766   

Government 
Procurement  

0.815   

Government Backed 
Venture Capital  

0.791   

Donor Funds
  

0.770   

Labour Mobility
  

0.712   

Government Fiscal 
Stimulation 

Subsided Loans  0.673    
Regulation  0.884   Standards Based 

Regulaton Standard Setting  0.858    
Regulation  
 

0.904   

Standards Setting  0.801   
Labour Mobility
  

0.729   

Externally Supported 
Regulation Framework 

Donor Funds  0.562   
Subsidised loans  -0.902   Fiscal Discipline 
Tax Breaks  -0.885   
Tax Breaks
  

0.986   

Subsidised Loans  0.832   

Fiscal Support 

Government backed 
Venture Capital  

0.562   

Donor Funds  0.991   State Support 
Government 
Procurement  

0.847   

Government backed 
Venture Capital  

0.632      Standards 

Standards Setting  0.928      
Success of Donor 
Funds  

0.972    

Subsided Loans  0.962             

Capital Availability 

Success of Gov 
Backed Venture 
Capital  

0.869   
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Success of Gov 
Procurement  

0.811   

Success of 
Research Grants  

0.810   

Success of Tax 
Breaks  

0.669   

Success of 
Standard Setting  

0.960   

Success of 
Regulation  

0.951    

Regulatory Incentives 

Success of Labour 
Mobility  

0.777   

Success of 
Research Grants  

0.871   

Success of Tax 
Breaks  

0.776    

Success of 
Subsided Loans  

0.915   

Success of Gov 
Backed Venture 
Capital  

0.939    

Success of Donor 
Funds  

0.924   

Success of Gov 
Procurement  

0.889   

Success of 
Standard Setting  

1.004   

Venture capital 
Availability 

Success of 
Regulation  

0.964    

Labour Mobility Success of Labour 
Mobility  

0.941   

Lack of Demanding 
Customers  

0.895             

Lack of Innovative 
Customers  

0.853   

Undemanding Markets 

Brain Drain  0.680   
Organisational 
Rigidities  

0.867       

Lack of explicit 
Policy Support  

0.781   

Lack of Finance
  

0.758   

Organisational 
Financial Rigidities 

Innovation Costs 
(too high)  

0.574    

Quality of 
Technically Trained 
Manpower  

-0.864       Manpower Quantity-
Quality Inadequacy 

Technically Trained 
Manpower  

0.845       

Restrictive 
Public/Gov 
Regulations  

-0.769       

Hierarchical 
Organisations  

-0.745    

Regulatory 
Indiscipline 

Lack of Higher 
Resolution 
Regulations  

-0.634   

Lack of Higher 
Resolution 
Regulations  

0.897            

Lack of explicit 
Policy Support  

0.827   

Truncated Regulatory 
Reform 

Organisational 0.728    
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Rigidities  
Lack of Finance  0.709       
Brain Drain  0.570   
Excessive 
Perceived Economic 
Risk  

0.824       

Restrictive 
Public/Gov 
Regulations
  

0.772   

Unsupportive 
Innovative 
Environment 

Innovation Costs 
(too high) [  

0.633   

Lack of Demanding 
Customers  

0.909       

Lack of Competition  0.670   

Undemanding Markets 

Lack of Innovative 
Customers  

0.668   

Lack of Technically 
Trained Manpower  

0.948   Poor Human Capital 

Quality of 
Technically Trained 
Manpower  

0.897   

Lack of Demanding 
Customers  

0.950       

Lack of Innovative 
Customers  

0.886   

Hierarchical 
Organisations  

0.840      

Organisational 
Rigidities  

0.765    

Truncated Markets 

Lack of Higher 
Resolution 
Regulations  

0.719   

Technically Trained 
Manpower  

-0.935       

Brain Drain  -0.892   
Quality of 
Technically Trained 
Manpower  

-0.884       

Lack of Competition  -0.819   
Restrictive Pub/Gov 
Regulations [ 

-0.815   

Entrepreneurial 
Deficiencies 

Lack of Finance
  

0.566   

Lack of Higher 
Resolution 
Regulations  

0.609   

Innovation Costs 
(too high)  

0.961   

Excessive 
Perceived Economic 
Risk  

0.905   

Regulatory Risk 

Lack of Finance
  

0.805   

Lack of explicit 
Policy Support  

0.965       Policy Vacuum 

Lack of Information 
(Knowledge Gap)  

0.910    

Hierarchical 
Organisations
 
  

0.778   Organisational-
Infornmational 
Rigidities 

Brain Drain 0.757   

Page 57 of 60



 57

  
Lack of Information  0.679    
Quality of technically 
Trained Manpower  

0.595   

Lack of Higher 
Resolution 
Regulations  

0.587    

Excessive 
Perceived Economic 
Risk  

0.868      

Innovation Costs 
(too high)  

0.749   

Unsupportive 
Innovative 
Environment 

Restrictive 
Public/Gov 
Regulations  

0.590   

Lack of Innovative 
Customers  

0.780     

Lack of Demanding 
Customers 

0.762   

Technically 
Undemanding Markets 

Lack of Technically 
Trained Manpower  

0.617   

Lack of Finance Lack of Finance   0.913   
Hierarchical 
Organisations  

0.837   

Excessive 
Perceived Economic 
Risk  

0.883   

Unrewarded Risk 

Restrictive Pub/Gov 
Regulations
  

0.750   

Lack of Demanding 
Customers  

-0.695     

Lack of Innovative 
Customers  

-0.733   

Unsophisticated 
Demand 

Lack of Higher 
Resolution 
Regulations  

-0.907   

Technically Trained 
Manpower   

-0.913     Technical Human 
Capital Incapacity 

Quality of 
Technically Trained 
Manpower   

-0.947     

Lack of explicit 
Policy Support    

-0.971   

Lack of Information 
(Knowledge Gap)  

0.827    

Policy Targeting 

Innovation Costs 
(too high)  

-0.555   

Brain Drain
  

0.726   

Organisational 
Rigidities  

0.780   

Talent Flight 

Innovation Costs 
(too high)  

0.560   

Lack of Higher 
Resolution 
Regulations  

0.901     

Restrictive 
Public/Gov 
Regulations
  

0.890   

Brain Drain  0.880   

Truncated Regulatory 
Facilitation 

Hierarchical 0.847   
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Organisations    
Lack of explicit 
Policy Support [ 

0.750   

Lack of Information 
(Knowledge gap)
  

0.676   

Organisational 
Rigidities  

0.551   

Lack of Competition
  

0.681       

Innovation Costs 
(too high)  

-0.646   

Oligopolistic 
Competition 

Organisational 
Rigidities  

0.606    

Lack of Innovative 
Customers  

-0.944       

Lack of Demanding 
Customers 

-0.944   

Lack of Technically 
Trained Manpower  

-0.901   

Excessive perceived 
Economic Risk
  

-0.793   

Entrepreneurial 
Enabling Environment 
for Innovation 

Lack of Finance
  

-0.689   

Quality of 
Technically Trained 
Manpower  

0.922   

Lack of Demanding 
Customers  

0.858   

Lack of Innovative 
Customers  

0.808   

Industry Based 
Markets 

Technically Trained 
Manpower  

0.796   

Organisational 
Rigidities  

0.909       Ornainsational Inertia 
(Static) 

Hierarchical 
Organisations
  

0.812   

Brain Drain  0.836      
Finance  0.797     
Excessive 
Perceived Economic 
Risk  

0.696   

Lack of Higher 
Resolution 
Regulations  

0.686   

Innovation Risk 
Aversion 

Innovation Costs 
(too high)  

0.673   

Policy Support Lack of explicit 
Policy Support  

0.796      

Importance of 
Government 

0.939   Governmental 
financial Institutions 

Importance of 
Financial Institutions 

0.931   

Link Government to 
Government 

0.849   Government 
Supported Enterprise 

Link Government to 
Business 
Enterprises 

0.812   

Marketisation of 
Government research 

Link Business 
enterprise to 
Government 

0.969   
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Link Business 
Enterprise to 
research Institutes 

0.951   

Link Business 
Enterprise to Higher 
Education 

0.949   Table 8 

Link Business 
Enterprise to ISTC 

0.933   

PI Subsidies and 
Loans 

0.839   Fiscal regulation 

PI Regulation 0.822   
Success of PI 
government 
Procurement 

0.865   Procurement Tax 
Breaks 
 

Success of PI Tax 
Breaks 

0.857   

Success of PI 
Research Grants 

0.884   Procurement Grants 

Success of PI 
Government 
procurement 

0.876   

Success of PI 
Standards Settings 

0.963   Standards subsidies 
 

Success of PI 
Subsidised Loans 

0.950   

Success of PI 
Venture Capital 

0.907   Venture Capital 
Regulation 

Success of PI 
Regulation 

0.884   
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