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Abstract

This paper highlights the increasing significance of the sys-
temic approach to innovation within the setting of knowledge
hased economies. in addition, the paper explains the crucial
rote of measurement and monitoring for the formulation of
coherent, evidence based science, technology and innovation
policy. The example provided in this paper is UNIDO's remote
methodology to measure the Ghanaian National System of
innovation {GNSH).

1. introductinn

The increased importance being placed on the characteris-
tics of country rankings and refative competitive pesitions
within the giobal knowledge basad economy has lead to
knowledge production and transfer being considered key
mechanisms for economic and competitive advancement
{(Eyropean Research Council Expert Group, 2003). Knowledge
organized 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 understand-
ing held intrinsically in individuals, organizations, collective
axperience and epistemic communities of practice.

This knowledge production and transfer are crucial determi-
nanis of an econemy’s ability to increase its competitivenass
{relative to others) and diversify the depth and breadth of its
primary, secondary and tertiary sectors in terms of increasing
value-added (Bartels and Laderer, 2009).

The latter forms, because of their idiosyncratic and intrinsic
nature, may not be readily codified, replicated or transferred
across inter- or intra-organizational boundaries. As stated by
Oyelaran-Oyeyinka (2005, p. 5) “1...] technological knowledge
is crucial to development, However, designing the right social
institutions to absorb, retain, advance and sustain knowl-
edge has turned out to be more challenging”. In addition to
understanding the importance of codified and tacit knowi-
edge, it is also important for governments cancerned with
competitiveness to efficiently utilize policy instrurnents and

internal resources {(economic agents and institutions) if they
are 1o achieve competitive advantage through NSI

As indicated by Leydersdorff and Ektowitz {1996), the char-
acteristics of NSI--that is, the strength and guality of inter-
actions between government, knowledge-based institutions
(KBls} and industry—are critical determinants of efficiency
and effectiveness in the creation and dissemination of both
tacit and codified knowiedge. The advantages of being able
to employ the skiils of another is setf-evident; however, the
numerous and muitifaceted institutional challenges and cul-
tural difficuities that accompany this process at the scale
of nationat economies may be neither entirely clear nor
traclable.

The aim and objective of this paper is therefore to gain an
enhanced understanding of the importance of the main
actors’ perspactives and interactions—as development
assets—within the NS| of Ghana and provide a strong basis
for their valid measurement for the development of policy
1o effectively achieve national targets.

The paper is structured as foliows: Section 2—literature
review—reviews the seminal literature on NS{ and focuses
on the mode! that informs the proposed method of meas-
urement. Section 3—Ghanaian context—presents current
governmentat objectives and argues for the need to effectively
measure the current system. Section 4—methodological
approach--presents the measurement tool, Section 5—
sxpected outputs—discusses the estimated results in terms
of policy insights. Section 8—conciuding remarks—concludes
and presents issues for further research,

2. Literature review

The Systems of innovation concept is seen as evolutionary
{Lundvail, 2007} and has developed substantially from its
sarly conceptualization and empirical framework through the
seminal works of Pavitt (1982}, Patel and Pavitt (1994) based
on Friedrich List's concept of ‘national systems of production’
{List, 184%; Carlsson, 2006). The taxonomy of systems of inno-
vation gives rise to four key areas of focus, namely: national,
regional, sectoral and technological systerns of innovation.
Additionally, there are global systems of innovation (Archibugi
and lammaring, 1999), metropolitan innovalion systems as
defined by Fischer, Revilla-Diaz & Snickars (2001} and spatial
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innovation systems elucidated by Malecki and Ginas (2002}
The spatial overlap of these categorizations raises a number
of issues concerning policy boundaries interms of, inter alia,
incentives, eligibility, the remit of implementing institutions
and sources of performance success {or failure).

2.1, National systems of innovation

The rate of innovation and associatad competitive advantage
generated by NSI are dependant upon the way intra- and
inter-organizational relationships are resourced and man-
aged within cooperational and conflictual contexts which
arise because of agency problems and management utility.
This includes the relations between and within knowledge,
information and skiils as well as their interlinkages and recip-
racating exchange of value. Concepts and explanations used
to understand the dynamics of economic and social devel-
opment through innovation are becoming more systemic
{Antoneili, 1999; Cohendet et al,, 1998). Their articulation is
moving towards an understanding of networks and interac-
tions as complex adaptive systems or ‘seif-organizing systems’
with respect to properties of non-linear systems, knowledge
generation and flows as opposed to linear models of demand
‘pull’ or ‘technology push’ (Melson and Winter, 198%; Dosi et
al., 1988 Leydesdorff and Van den Basselaar, 1994}, NSHs one
such phenomenon. Based on findings from the theorefical
and empirical work at the 1999 conference on “National Inno-
vation Systems, Industrial Dynamics and Innovation Policy”
{DRUID, 1999), we can ascertain that within the taxonomy,
NSl encompasses at least eight dimensions. These are: meth-
odological; knowledge; learning; organizational, inter-industry
and inter-firm linkages; growth and industrial renawal; N5t in
developing countries; globalization and NSi; and NSi policy.
These dimensicns denate the evelution and dynamicism of
NSl and shed some light on why considerable efforts have
been made to measure the factors and variables of NS| per-
formance at varying leveis {meta, macro, meso and firm).

At the meta level, work carried out by Archibugi and fam-
marino {1999} examines the global nature of NSI. This is fur-
ther developed by Blanc and Sierra {199%) and Carlsson {2006}
who highlight the increasing internationalization of alliances
between firms or networks within the context of research and
development activities.? Their findings highlight the impor-
tant rofe KBls play, namely universities, private and public
research centres and international firms engaged in research
based techno-scientific collaberations. These actors are the
focus of Leydesdorf's {2001) “neo-evolutionary” model of
university-industry-government interactions, known as the
triple helix. Schoser {1939) provides a secondary perspective
at the meta level and adds two dimensions to the categoriza-
Hon of NS, namely the level of formality and distance from
the innovation process. Informality is considered central to
networking and the development of the social capital that
iubricates the functioning of the NSI {Bartels, 2005). A char-
acterization of NSI at the macra level leads us to the wark

¥ According to Aflan (2000, p.83) “Self-organisation is a natural property of
real nonlinear systemns”.

2 see also Dunning (1897) Alliance Capital and Global Business, London:
Routiedge, for an appreciation of the increasing netwarked nature of inter-
national businesses including the offshere outsourcing of knowledge work.

94

of Bjprnskov and Svendsen (2002) who use decentriatization
and sccial capital to demarcate the economic performance
of Scandinavia. in contrast, Asheim and Coenen (2004) and
Munk and Vintergaard (2004) develop a meso or cluster based
taxonomy in which the importance of the knowledge base
and its organizational nature and institutional characteristics
and involvernent in innovation are key factors. Narrowing the
focus further to the firm fevel, Braadland and Anders {2002}
inciude skills and the systemic nature of innovation in their
classification of NSL These varying approaches to characterize
NS reflect differing purposes of inguiry and focus. To further
delineate the NS! approach we look at how the definition of
NSI has evolved.?

»  ‘the network of institutions in the public and private sectors
whose actividies and interactions initiate, import, modity and
diffuse new technologies! {Freeman, 1987, pp.1}

= ‘the elements and relationships which interact in the pro-
duction, 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, pp.2}

s ‘asetofinstitutions whose interactions determing the innove-
tive performance [L..] of national firms.” (Nelson and Rosenberg.,
1993, pp.d}

+  ‘the set of institutions and economic structures affecting the
rate and direction of technological change in the society)
{Edquist and Lundval, 1993, in UNIDO, 2005, pp.10)

+  ‘'the system of interacting private and public firms {elther large
or small}, universities, and government agencies aiming at the
production of science and technology within nationat borders.
interaction among these actors may be technical, commercial,
tegal, social and financial, in 2s much of the goal of the interac-
tion is the development, protection, financing or regulation
of new science and technology! (Miosi et al,, 1993, pp.212)

= ‘the national institutions, their incentive structures and their
compeatencies, that determine the rate and direction of tech-
nological learning {or the volume and composition of change
generating activities) in a country” (Patel and Pavitt, 1994, pp.5)

»  ihat set of distinct institutions which jointly and Individually
contribute to the development and diffusion of new technolo-
gies and which provides the framework within which govern-
ments form and implement policies to influence the innovation
process. As such it is a system of intercennected institutions to
create, store and transfer the knowledge, skills and artifacts
which define new technologies,” {Metcalfe, 1995, pp.38}

*  ‘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, universiies and government research institutes’
(DECD, 1997, pp.7).

+  ‘The enveloge of conforming policies as well as private and
public institutional relations, and their coherent sociat and
capital fTormations, that determine the vector of technotogi-
cal change, learning and application in the national economy’
(Bartels, Voss, Bachtrog and Lederer, 2008, In press),

3 For a recent review of the NSI concept, see {Lundvall,, 2007).
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From the evolution of the definitions provided, it is evident
that there are certain recurring concepts, for examale, organ-
ized {formal and informal} knowledge transfer, skills, interac-
tion and learning. Institutions in the dual sense of organiza-
tions as well as the ‘rules of the game’ (North, 1991) are the
cornerstones of this approach along with the transfer of tacit
‘know-how’ [to the extent possible} and cedified knowledge.

Phrased differently, N5} consist of linkages {both formal and
informal) and their intensity between institutions that facili-
tate intellectual flows and flows of knowledge rescurces
{Buckley and Carter, 2004} in the economy. The fundamental
enabling factor of these flows appears to be the extent of
iearning {taking into account the impact of geography and
location) (Marshail, 1920}

However, given the definition that alludes to the ‘envelope’
of conforming policies, there are two points that are excluded
from the traditional framing of NSt which we will include in
our madel, namely the effects of diffused information and
communication technology (iCT) and arbitrageurs. Through
the spread of digital information and ICTs a new mode of
development has evolved (Perez, 1983; Freeman and Louga,
2001}, Our conceptualization of ICT in NS!is not based solely
on the concept of access, but the work of Hilbert et al, {2010}
who view the digital divide as being attributable to issues of
storage, the ability to compute and transmit digita informa-
fion; to contextualize not just the gquantity of hardware but
also the corresponding performance in refation to all three NS
actors, Within the developing country context the three actors
are perceived to hold relatively traditional and separata rofes,
with fittle or no overiap in function, i.e., "entregreneurial
academics, acaderic industrialists, and business strategy in
government” {Ekztowitz, 2002, pp. 117). This is evidenced
by the lack of bodies such as technology transfer or licensing
offices within universities or venture capitalists. Therefore,
access 1o the necessary financial and information resources
would lead to the need for independent institutions, namely
arbitrageurs. Figure 1 illustrates this concept.

Figure 1 Conceptualization of ICT in N5!

This paper addresses NS! because: a) they provide policy
insights at @ national level; bj the NSI model is well framed
{Leydesdorf, 2001); and ¢} the variables are constrained within
a ngtional/gec-economic setting, therefore, there is formally
no need to look into external variables with reference to
actors” behaviour.

3. The Ghanalan context

As stated by the European Commission {2001} in Philpot et
al. {2010, p.1) “Innovation is now the single most important
engine of long-term competitiveness, growth and employ-
ment”. This message is also echoed by Bordt et al. {2006}
whose empirical work highlights the linkages between inho-
vation and growth. Earl and Gault {2006) further elsborate
on the concept by asserting that in order to successfuily
measure innovation, iIs cutcomes and impacts, i.e., a Sys-
tems approach should be applied. And, in this regard, there
is a need to understand all componeants of the system and
their relation to each other as "not only are actors and their
activities important, but so are the linkages to other actors
within the system {Earl and Gault, 2006, p. 2)".

To relate these concepts to the cornpetitiveness of a nation,
in this case, Ghana, we should also understand that "policy
is a part of the system, and it has outcomes and impacts,
just as 2 new technology or business process does” {Earl
and Gault, 2006}, From a developing country perspective it
shauld be noted that there are good and some betler ways
to davelop policy, but above ali, it is important to “avoid
copying the fatest policy fashion” {Arocena and Sutz, 2060, .
58). Thus, informed policy requires an understanding of the
relevant actors within a system, their inter-relational dynam-
ics and their individual requirements. The consequences of
misinformed and incorrectly targeted policy is evidenced by
the Canadian innovation system, when only certain human
rescurce groups were targeted by programmes and policy
which resuited in the creation of serious gaps {McDaniel,
2006},

Within the context of Ghana several unsuccessful attempts
have been made over several years to promote science,
technology and innovation for socio-economic development.
However, in 2010 another attermpt was made by the Govern-
ment of Ghana and resulted in the formulation of the “Sci-
ence, Technology and Innovation {STI) System Development
Programme of Ghana' and the docurnent ‘Policy Prescriptions
for Technology and innovation’ [Ministry of Trade and indus-
try (MOTH]. The 2010 programme differed from previcus
attempts as it was structured as an implementation plan
for the overall STi policy developed in 2009, The short-term
objective is to “restructure the entire science and technology
machinery, infrastructure and programmes in order to make
them more responsive to national needs and priorides in all
sectors of the economy” {Ministry of Environment Science &
Technology (MEST), 2010, p. 4}. One of the activities aimed
at achieving this objective is the establishment of an aeffec-
tive NSI for Ghana. '

At this point it is worth mentioning that Ghana already has
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a functioning NSI with reference to the presence of all three
actors {government, industry and KBIs), and ail have some
degree of interaction. However, the question that needs to
be posed is how effective these irnteractions are and how
efficiently they function. This requires measuring N5 vari-
ables at the level of each actor.

The importance of understanding the positioning of tha three
actors’ interactions, i.e., their exchange transactions and
collaboration, is reiterated in the work of Leydesdorff and
Etzkowitz {1998) who suggest that there are three forms of
the ‘neop svolutionary’ Triple Helix (TH) Model that explain
government, industry and KBIs" interactions. in TH-Type |,
the three spheres of the actors are strongly institutionally
defined, however, with relatively weak interactions across
the defined boundaries, which occur through mediatory
bodies {i.e,, liaison, technology transfer and contract offices).
TH-Type Il differs in that the mechanisms of communication
between the actors are strongly influenced by the market
and technglogical innovations (Nelson and Winter, 1982} and
the point of controi is at the interfaces (Levdesdorff, 1997).
Finally, in TH-Type lII, the institutional spheres of the three
actors as well as the performance of their traditional functions
assume each others' roles. With the emergence of TH-Type
il 2 complex network of organizational ties has developed,
both formal and informal among the overlapping spheres.
Hence, “universities take on entrepreneurial tasks such as
marketing knowledge and creating companies, while firms
develop an academic dimension, sharing knowledge among
each other and training employees at ever higher skill levels”
{Levdesdorff and Etzkowitz., 1598, p. §8}.

The work of Porter, Sachs and McArthur (2002) provides an
alternative means to #iusirate the current stage of a country’s
development based on their ‘three stage model’ First, the
‘factor-driven stage’ is represented by high levels of agricul-
tural self-employment. Secondly, the ‘efficiency-driven stage’
is marked by increased producton efficiency. And finally,

the ‘innovation-driven stage’ is characterized by increased
knowledge intensive activities. According to Sala-1-Martin et
al. {2007}, the first two stages of development are dominated
by institutions whereas innovation has a greater impact on
economic activity in stage three.

wWith this in mind, we would like to overlay both the three
stage model and the Triple Helix model to justify the study
of the systemic interactions of the actors within the NSI of
Ghana. We postulate that suitable, well configured and well
calibrated policies have the highest positive impact at the
nationat level both in the innovation-driven stage and the
Triple Helix Type L. Both of these focus on maximal interac-
tions and knowledge intensive activities. The earlier stages
in both models show the actors involved to have more of an
independent role reliant on the basic subsistence economy.
Transition from the first to the third stage in both models
requires policy-driven changes at the institutional, market
and actor level, Again, to gauge Ghana's current position and
level of NSt assets as well as the relations required to make
the transition to the ‘innovation-driven stage’ or to TH-Type
Hl, clear measures and indicators are necessary.

To summarize, “at the most elementary level, evidence based
nolicy making refers to the notion that policy intervention
and direction are underpinned by an understanding of how
things develop” {Gera et al, 2006, p. 58). One such means is
through conducting an innovation survey which “although...
under-exploited, they provide many opportunities for the
davelopment of new internationally comparable indicators”
{Arundet! et ai,, 2006, p. 183}, The next section of the paper
elaborates the proposed methodology, highlighting the ways
inwhich it will provide substantial details about Ghana's NSI

4. Methodology
This section discusses the steps involved in planning and

executing the Ghana NSI survey, along with the problems
associated with a study of this type, and the innovative meas-

Figure 2 . Grophical overview of the methodology used in conducting the Ghona NI survey
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ures taken to address these issues. Figure Z above provides
a graphical overview of the methodology used in conducting
the Ghana NSI survey.

The first step in the survey process is the identification and
creation of a comprehensive database of respondents. The
target respondents chosan were derived from the three
main NSi actor groups®, according to the "triple helix modal’
proposed by Leydesdorff and Etzkowitz (1996}, and an extra
intermediary body, namely:

First, the policy community {essentially the Government} is
represented by officials working in the relevant division of
pubiic institutions who are directly or indirectly responsibie
for innovation. These include institutions such as the Ministry
of Science and Technology, Economy, Finance, Trade, Educa-
tion and Industry. Government funded research institutes are
also included in this category.

Secondly, the knowledge community (KBis) is represented by
heads of university and innovation-related faculties/depart-
ments {economics, science, engineering and business) as
well as heads of think tanks and research institutes. Privately
funded research institutes are siso considered in this category.

Thirdly, the industrial community is represented by the CEOs
of firms in the medium- and high-technology manufacturing
sector in accordance with the sectoral 1SIC Rev. 3 classification.

Finally, the intermediary body selected was that of arbitra-
geurs, Le., venture capitalists and knowledge brokers, This
group of actors is not represenied in the traditional TH mode],
butis of crucial importance as the innevation process requires
internal and external knowlsdge which has led to the emer-
gence of new business models and new types of companies.
As such, knowledge brokers and venture capitalists fili this
gap through the provision of links, knowledge sources and
even technical knowledge so that firms can improve their
performance in terms of survival rate as well as accelerate
and increase the effectiveness of their innovation processes
{7ook, 2003; Hargadon, 1998; and Baygan and Freudenberg,
2000). Thelr resource allocation role is based on the assess-
ment of advantages in information asymmetries {Willlamson,
1569, 1971, 1973).

For alt selected actors full contact details were obtained: those
of government representatives were provided by MEST and
MOTL; the contact details of industry CEOs were retrieved
from the online business directory Kompass, which was
chosen on account of its comprehensive list of worldwide
companies and the function allowing to find multipie e-mail
addresses, and those for KBis and arbitrageurs were obtained
through desk research.

The next point of discussion is response rate. Low response

4 In 2009, the Ghanalan National innovation Indicator Survey was conducted
by the World Bank. The survey presented differs considerably from this
earlier attempt in that the only actors surveyed were industry and KBIs. The
governmental arm of the TH model was excluded {World Bank, 2009},
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rates are seen as problematic by the researcher as sampling
error increases to the odds of samplas that are too small to
draw any meaningful conclusions from (Harzing, 2007). Qver-
all response rates have been found to differ significantly, both
across differant professions and cccupational groups as welt
as across countries, Evidence suggests that response rates
by managerial staff are jower than those of non-managerial
staff (Baruch, 1999). In a recent meta analysis, Cycyota and
Harrison {2006) identified an overall top manager response
rate of 32 per cent. In an international research context, these
rates are, on average, likely to represent an upper boundary,
however, steps weare taken to maximize the response rate
and will be addressed in more detail below.

The next step, one that requires a great deal of thought,
is survey dasign, Generally, questionnaire length is consid-
ered an important predictor of response rate {e.g., Berdie,
1973; Tormaskovich-Devey, Leiter and Thompson, 1994). With
respect to the Ghana N5 survey, the variables were developed
based on a review of NS literature by the UNIDO Statistical
Research and Regicnal Analysls Unkt, which initially consisted
of 300 comprehensive variables. In order to ensure the high-
est possible response rate, the survey instrument was revised
and the number of variables reducad to 138.

Empirical evidence supports the treatment of ordinal vari-
ables as conforming to interval scales {Labovitz, 1967, 1870,
1971). For this reason and for the purpose of clarity and ease,
direction and strength of the response scales were carefully
considered within the design process. Matell and Jacoby
{1972) state that as the number of steps in a scale increases
the number of respondents who use the midpoint decreases.
However, the exclusion of a midpoint In 2 scale leads to a
greater negative bias within the resulis (Garland, 1991). In
light of this, the Ghana NSI survey incorporated a five-point
Likert seale which utilized a midpoint, thus reducing the bias
towards both extreme answers and towards false negatives.

The next step in the survey process is the choice of method
for survey delivery of which numerous types exist within the
literature, each with differing perspectives and assessments.
From the list of mail, telephone, interactive voice response
and internat, we chose the latter based on the following
justifications: i} In terms of maximizing the use of the budget,
internet surveys offer a much larger sample size than the
conventional mail survey {Berrens et al,, 2003}; i} The time
dimansion associated with conducting web-based surveys
is much lower in comparison to other forms {Cobanoglu et
al., 2001}); Hi) The quality of retrieved data is higher interms
of non-response and the ability to include conditionality in
a discreat manner {Olsen, 2009); iv) Higher reliability of end
responses is achieved due to the reduced need for data entry
{Bartels et al., 2009; Ballantyne, 2004; Muffo et al,, 2003).
However, on the whole, there is need for caution when sam-
pling using a web-based survey. In partcular, careful atten-
tion needs to be paid 1o the ievel of computer access of the
target population {Olsen, 2809). In the case of the Ghana NSt
survey, the target population is a sub-population with very
high internet access, even within the developing country
context, and is therefore of less relevance.
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As previously noted, maximizing the response rate is crucial
to achieve good survey results. Various strategies associated
with the survey process exist {o increase response rates. in
general, it is advantageous to follow a multi-stage survey
process that includes the dreulation of an announcement
letter and the distribution of reminders {Dillman, 2000},
Announcement letters and reminders alsc have a secondary
benefit, namely the creation of sponsorship. Harzing (2004)
discusses the importance of sponsership, particularly given
the geographical and cultural distance between researchers
and respondents. Generally, sponsorship can be provided
by an internationa! professional organization, participating
organization, international committee of recommendations
or at the level of the individual unit of analysis. Conversely, a
negative aspect of sponsorship is the creation of the hawthorn
effect {Zwane et al,, 2010). As the survey will be conducted by
UNIDG and MEST and MOTI, with the two ministries authoring
the sensitization and reminder lefters, a level of value may
be attached to the survey by respondents, thus giving it an
atypical degree of importance. In order to circumvent a bias
of results, the amcunt of information relayed in both the
invitation and the reminder letters with regard to the actual
cantent of the survey will be minimal,

The next section looks at the expected cutputs of the survey,
the type of analysis to be conducted and the way in which
the results can be used by the Government of Ghana.

5. Expected outputs

Given the typology of NSi variables measured by the survey,
instrument analysis will be #mited to three statistical analy-
ses. These are frequency analysis {te provide an overview
of the nature of the respondents with respect to NSi), cross
tabulations (to provide comparisons and contrasts between
respondents as actors in the N3 framework) and factor analy-
sis (to indicate the underlying factors which significantly
influence barriers to, and policy instruments for, innovation).
With respect to frequency analysis and cross tabulation for
the reporting of resuits and for the sake of parsimony, the
five-point Likert scale wilt be coliapsed into a dichotomy.
The scate measures Very Famillar and Familiar and Neutral,
Unfamiliar and Very Unfamiliar rectassified as Familiar and
Unfamiliar, respectively. Neutral is placed on the negative side
of the dichotomy in the assumption that the respondents are
actors in the NI, irrespective of the state of its development
and are assumed to be knowledgeabie; hence, neutral does
not represent a positive result. This position reduces the
tendency to pverstate the state of development of the NS,
notwithstanding the argument of potential bias (Bachman
and O'Malley, 1984; Chen, Lee & Stevenson, 1995}

The utilization of factor analysis as an analytical method
will enable the identification of a relatively small number of
factors or underlying dimensions that can be used to repre-
sent relationships within the variable set (Stewart, 1981).
The factors deduced are a representation of the underlying
structure that is responsible for the variation of variables in
the data and thus the population {Kim Jae-On and Mueller,
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1978). Phrased differently, the factors obtained will infer the
commonalities and divergence of the underlying perceptions
of NSI actors towards the present Ghanalan NS,

To complement the survey's primary statistical outputs, a
secondary leve! of cutputs on the enhancement and institu-
tionalization of the NSI concept amongst the NSJ actors will
be aimed at as weil. To this end, outputs and their impacts
will include: 1} Co-authored academic publications—enhanc-
ing collaborative activities, exchange of ideas and codifica-
tion of knowledge; §i) Policy briefs and papers—provision
of guidelines for the creation of and spatial and temporal
managemaeant of incentives; iii) Policy seminars and work-
shops—exchange of ideas and transfer of tacit knowledge;
iv} Establishment of cross institutional networks-——establish-
ment of the mechanisms for exchange of tacit and codified
knowledge; v} establishing and developing the capacity and
capability for the repetition of the survey—institutionaliza-
Hon of NSI and development of longitudinal measuwrement
and monitoring capacity; and forging coilaborations with
international partners {Vienna University of Technology)—
expansion of institutional collaborative networks dedicated
to the study of NSL

&, Conclusions

To summmarize the core concepts presented in this paper it
should first be noted that knowledge production and transfer
and increased diversification are a prerequisite for competi-
tiveness and economic advancement.

To this end, the establishment of the specific organizational
structures and mechanisms for the aforementioned knowl-
edge creation and transfer is a challenge, particularly when
visualized from a national systemic context. Traditional models
for the dllumination of this concept have often been oversim-
plified, with key actors being excluded, particularly in the
developing country context.

With this in mind, advancemaent in terms of knowledge crea-
tion, dissemination and diversification requirves focused evi-
dence based policy, which in turn requires a clear mapping of
respurces, an undersianding of the perceptions of key actors
as well as their interactions, Measurement and mapping at the
national levelis of particular mportance as it enables policy-
makers to effectively direct what littte resources they have.

The survey methodology outlined in the paper is both innova-
tive and dyhamic, however, to maximize its potential impact
on the crafting of policy there is a need for further study and
replication to obtain a longitudinal perspective.
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