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Abstract

In the modern era, the success of a developingoeapiihas become more dependent on the
capacity to produce and use knowledge, thus leadthé emergence of a knowledge
economy. Keeping in view the significance of knaige economy in economic growth of
economies, in the present study, an attempt has besle to examine the inter-country
differences across the selected developing ecomsorimeddition to it, to analyze the impact
of knowledge on economic level as well as on ecooogrowth across 42 selected
developing economies, regression analysis has &eglred. The results of the study reveal
that there is positive correlation between knowkedgonomy index and economic level, but
there is very weak marginal effect of knowledgerexoy on the economic growth.
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I ntroduction

The world economy has undergone various phaseswé#l@pment during the last
three decades, thus, altering the type of inputsraiéning the level of competitiveness of
economies. Modern economic growth of an economyew@p more on the level of
technology and knowledge possessed by an econaimgr rhan depending only upon the
physical factors of production. Thus, leading te #tmergence of knowledge economy in
which increasing level of intellectualization anlgettransition of an economy based on
knowledge have become the major traits of currem@nario of the global economic
development. As many advanced economies have achiawgreat deal of economic and
social development by investing in knowledge artht@logy, this trend must be considered
by developing economies in determining their sgat outlook in the direction of the
transition to a knowledge-based economy (Vinnychtull, 2014). As a result, knowledge-
based economy will serve as a keystone to sustaapid rate of economic growth and
enhance international competitiveness.

Knowledge-based economy can be interpreted as@mmy capable of knowledge
production, distribution and use where the knowedsg the founding stone for growth,
wealth-creation and employment and the human dapgaembodied in human beings
contributes to creativity, innovation and genenmatod new ideas with the help of technology
(Karahan, 2012). There are three main characiesisfiknowledge that have very significant
implications for the knowledge economy: Firstlypkriedge can be used again and again and
as well as by number of people at the same times thaking it different from other goods
and services. Secondly, knowledge generates spiBaas it benefits not only its creators but
benefits more to society also. Thus, there exiside divergence between the private return
on investment and the return on investment to dogety as a whole. Thirdly, unlike other
ordinary goods, its value increases when it iseshathus benefiting not only the creator of
the knowledge but also generates economic valuemiany other users (Hogan, 2011).
Further, knowledge can be decomposed into tacitvlestge and codified knowledge. We
define tacit knowledge as the knowledge stored indm of the persons and it cannot be
easily assessed whereas codified or explicit kndgdeis easily accessible and transferable
(Mehrara and Rezaei, 2015, addition, knowledge economy does not involvdyon
investment in high technology or information teclugy rather the successful march towards
the knowledge economy also comprises of appropim&estment in its four basic pillars i.e.
an economic and institutional regime conducive trkat transaction, educated and skilled
workers, enhancing innovation capacity and modargizhe information infrastructure
(Chadha, 2010). The above mentioned four pillarstleé knowledge economy are
prerequisites for sustained creation, adoptionptadi@n and use of knowledge in domestic
economic production which results in higher valfigg@ods and services. These four pillars
are further sub-divided into 12 parts where (1)necoic incentives and institutional regimes
involve tariff and non- tariff barriers, regulatoguality and rule of law (2) education and
human resources cover adult literacy rate, secygraad tertiary enroliment (3) innovation
system involves research and development, pat@fitafon granted by United States Patent
and Trademark office (USPTO) and scientific anchiécal journals articles (4) information
infrastructure comprises of telephone, computedsiaternet users as depicted in Figure 1.
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Thus, almost all the economies have been profited the knowledge economy as
(i) the knowledge economy offers competitive adaget in high-technology product
manufacturing and efficient service sectors foraambed industrialized countries with high
labor and infrastructure costs and (ii) it offergroved technologies and higher-value added
products with closer customer linkages, as welhgsath for sustainable development for
natural- resource-based economies (iii) lastly,developing countries, knowledge economy
offers possibilities to short cut development psaseapfrog technologies, and more quickly
integrate into the global economy by becoming maftteactive to international investors
(Dahlman et.al, 2006). Recent thinking in econogrmnth has stressed the role of new ideas
that determine long run rate of growth of an ecopgiRomer 1986, 1992). The most
important underlined feature of these kinds of ni®dé economic growth is the capacity of
new knowledge to prevent diminishing returns tolesaan capital to occur. Therefore,
increasing returns to scale origins from the cdpaai new knowledge but it is prone to
diminishing returns to scale. It also generatesiaaggration economies through spillover
effects. Therefore, it is very important to undanst how knowledge growth is taking place
in the developing countries and how knowledge &feconomic growth. In this paper, an
attempt has been made to examine through emparcysis the relationship between level
of knowledge and economic growth across developounomies.

Theoretical Perspective and Empirical Literature

In the last two decades of the twentieth centthigre has been increasing interest
among the economists to examine the determinant®rgf run economic growth and
consequently rise in both theoretical and empireabnomic literature pointing out the
importance of knowledge in economic growth. We haggy briefly given the glimpses of
economic literature on knowledge and growth nexusiéntify the gaps and contribution of
the present study to fill them up. Economic groatldevelopment has always remained as a
main objective on the economic agenda of all theeguments of developing countries. Thus,
according to different political and economic saenaall the economies have tried to seek
this objective by developing different models obgth. This leads to the emergence of chain
of growth theories, emphasizing varied sourcescohemic growth. In the earlier models
(Harrod, 1939 and Domar, 1946) of economic growthphasis was on the accumulation of
capital, labour and other sources with diminishieturns as the major cradles of growth.
These models were further revised by Solow (19%hp added technological progress as
another factor of production where this technolabchange is exogenous to the economy.




As, there is ambiguity regarding the source of tedbgical progress in these models, leading
to the emergence of endogenous growth models byasiging the inducement of technical
progress through the process of learning, investmemresearch, and capital accumulation.

The main originators of the endogenous growth risoalee Arrow, Romer and Lucas,
among other economists. Arrow (1962) in his Leagrby-Doing theory has brought into the
prominence the role of knowledge creation and kedgé spillovers for offsetting
diminishing returns to capital. In other words, lghinvesting in capital stock, a firm also
becomes experienced in doing its production mofieieftly due to its increasing stock of
knowledge by producing over time. Further, Rom&8@) in his perfect competitive model
with increasing returns and externalities has idetla very important factor of production
i.e. knowledge in addition to labor and capital ethiexhibits increasing returns and also
generates externalities i.e., production of knogéetly one firm also benefits the others with
that knowledge. In the similar vein, to solve thrmbiguity regarding the source of growth,
Lucas (1988) has developed an endogenous growtlelnmavhich growth is governed by
the rise in human capital. Thus, in Lucas modelsital capital as well as human capital
acquired through schooling and on the job trainiegthe significant factor leading to
economic growth. Emphasizing on human capital, Rorfi®©92) has brought in to
prominence the significance of ideas in the ecornatavelopment of the nations as ideas can
contribute a lot to the developing countries asytbhempensate the shortage of physical
capital. Thus, the knowledge base of the major ecoes has been rapidly growing, making
the knowledge a significant determinant of growtlogess as investment in knowledge
accounts for about 4.7 per cent of OECD-wide GDR #éme high-knowledge-based
economies invest between 5.2 to 6.5 per cent of @Dkhowledge development (Singh,
2006). As developed countries spend a large amountoney and time to develop new
knowledge but the developing countries due to slgertof money rely on developed
countries to acquire this knowledge. Thus, the dgheg countries can adopt following three
measures to acquire knowledge (1) Acquiring knogtedhrough proper trade regime,
foreign investment and licensing technologies (Bsdtbing information through ensuring
universal primary education and lifelong learni{® Communicating knowledge through
ICT and various other channels. Closing these kedg# gaps and solving information
problems have become an important determinant fer development of developing
countries. So, they should take measures to deéhlbeith of these problems simultaneously
(World Development Report, 1998-99).

After reviewing the theoretical literature, estabing the ground for the significance
of knowledge accumulation for growth, there hasnbgaantum jump in the number of
empirical studies establishing the relationshipwieenn investment in knowledge and
economic growth. Thus, in this context, a very gigant study conducted on 15 member
countries of European Union covering the period @0-2003 for the purpose of analyzing
the impact of indicators of knowledge economy onRG@owth revealed that coefficient of
determination (R-Square) for international opennessearch and development abroad, youth
educational level and ICT and IT investment werenfbto be 0.431 , 0.457, 0.462 and 0.501
respectively, reflecting the importance of knowledgconomy for economic development
(Karagiannis, 2007). Further, Hwang and Gerami {20€xamining the link between
investment in knowledge with multifactor productywiand patents reveals that the
multifactor productivity enhances with investmentknowledge and it also augments the
number of patents in a country which brings intenpinence the innovation enhancing
capacity of knowledge. TherBacovic and Bozovic (2010) have studied the impaict
investment in two major components of knowledgeexg@enditure on higher education and



R&D on economic growth and estimated that one audit percentage point of R&D share
in GDP causes 0.138 average percentage change hp@bcapita and increase in public
expenditure on education causes 0.105 averagenpageechange in GDP per capita from
time to time. Realizing the significance of humaapital in economic growth, Dias and
Tebaldi (2011) in their study, while establishiihg fprominence of structural institutions over
political institutions in determining long- run etamic performance stated that the growth of
physical and human capital instead of their levddgermines long-run economic growth.
Similarly, Isola and Alani (2012), while investigay correlation between expenditure on
education and health and economic growth of Nigesamated that 1 percent increase in
literacy rate and life expectancy results in 2.46 2.73 percent increase in growth rate of
GDP. Further, the results of a study conducted dyyek et.al (2005) to access the impact of
Fixed Capital (FCI) and Knowledge Capital ( KCIpgith on GDP growth of Portugal reveal
that the impact of knowledge capital investmentGidP growth is greater than fixed capital
one with FCI estimated coefficient equal to 27.7cpat and KCI coefficient about 30
percent. In the similar vein, a study conductedMoynichuk et.al (2014) investigating the
impact of Knowledge economy components on the GBP gapita of Ukraine, Poland,
Germany and Lithuania for the period 1996-2011 atsséhat the component of information
and communication technology (38.0784 %), has dingelt impact on predicted GDP per
capita followed by innovation system (29, 0488 #gjonomic and institutional regime (17,
7171%) and education and human resources (15, 1556%

Based on the review of above mentioned studidgdtbeen noticed that most of the
studies have examined the impact of knowledge engn@n economic growth by
concentrating on its one or two pillars but therele¢arth of the studies examining the impact
of all of the four basic pillars of knowledge ecampon economic growth of the economies.
Thus, the present study will try to bridge this ghap analyzing the impact of knowledge on
economic growth of 42 developing economies wheeektiowledge economy index has been
used as a composite measure of knowledge econothyvhith is an average of all four
pillars of the knowledge economy.

Objectives of the Study

To overcome the above mentioned research gapgréisent study strive to fill these
gaps by proposing to analyze the following speafiectives

e To assess the inter-country differences among teeleteveloping economies on the
basis of Knowledge Economy.

e To examine the correlation between knowledge ecgnadex and level of economic
development of selected developing economies.

e To examine the impact of knowledge economy on econiagrowth of selected
developing economies.

Database and M ethodology
Model Specification

To study the impact of knowledge economy index atonomic growth of the 42
selected developing economies, we have followeddbeession analysis tradition pioneered
by Barro and Sala-i- Martin (2004). Furthermore, vewe examined GDP growth rate of 13
years i.e. from 2000-2012, on the values of the KEROOO with the help of following
regression equation.



GDP Growth Rate B; + B2KEI; + g ------- (1)

Where GDP growth rate represents the growth raté3ofears from 2000-2012 and KEI
represents the Knowledge Economy Index of 2000.

To measure the extent of knowledge in a particuzonomy, the World Bank’s
Knowledge Assessment Methodology produces the Kexdgd Economy Index (KEI) — an
aggregate index representing the overall prepassdoé a country or region towards the
Knowledge Economy (KE) using 148 structural andlitpteve variables. These variables are
measured in different units and on different scalester on, to calculate aggregate
knowledge economy indexes, as well as to simplifgpgic representation of countries’
comparative performance, all the indicators havebéoconverted to same standard of
measurement through the process known as normahzdiirstly, countries are ranked in
order from “best” to “worst” using their actual ses on each variable. Then, their scores are
normalized on a scale of 0 to 10 against all indbmparison group by using the following
formula.

Normalized (u) = 10*(1-Nh/Nc)

Where, Nh refers to the number of countries witghbr rank,
Nc refers to total number of countiieshe sample.

In this index, 10 is the top score for the topf@eners and O the worst for the
laggards. The top 10% of performers gets a nore@lscore between 9 and 10; the second
best 10% gets allocated normalized scores between ® and so on. In other words, the 0-
10 scale ranks the performance of each countryach eariable relative to the performance
ofthe other countries in the sample. KEI is themmde average of
the normalized performance scores of a countryegion on the key variables in four
knowledge economy pillars — education and humaouregs, the innovation system and
information and communication technology (ICT), eemic incentives and institutional
regimes (World Bank, 2012).

In the present study, data for 42 developing enunas on the knowledge economy
index and GDP per capita have been taken at fomtgof time i.e. 1995, 2000, 2005 and
2012 and this selection of time period is goverbgdthe availability of data. The main
source of data is World Development Indicators (W&flthe World Bank. To analyze the
inter-country differences across 42 developing eaurs, we have used the scatter diagrams
and coefficient of variation in the Knowledge ecomnpoindex (KEI) has been estimated. To
study interrelation between KEI and the level abreamic development, we have estimated
the correlation coefficients between KEI and GDIP gapita of 42 developing economies at
four points of time.

Knowledge Economy: Inter Country Differences

Although, the present position of developing ecoissnin KBE development is not
too good, in comparison to the developed econorbigisthey accounted higher pace of KBE
development during last few decades. Thus, in ¢tudys we have taken the data of all
developing economies Continent wise i.e., SoutraASub-Saharan Africa, East Asia and
Pacific, Central Europe/Asia, EU, Latin America avidldle East and North Africa.



Firstly analysis of the economies of South Asisesds that India and Sri Lanka have
been remained at the top on the KEI index atfalhese four points of time i.e. 1995, 2000,
2005 and 2012 followed by Pakistan and Bangladsesthawn in Figure 2. Average score
calculated for all of these economies of South Asigals that its score has increased from
2.71 in 1995 to 2.83 in 2000, after that there lbeesn slight decline in it to 2.66 in 2012.In
addition to it, coefficient of variation calculatéat these respective points of time has shown
very little variations, as it has increased from434in 1995 to 34.45 in 2012 which implies
that there has been very low degree of divergenmesa these economies of South Asia. As
depicted in Figure 3, in the region of Sub-Sahakhita, Egypt has scored the highest value
at all four points of time i.e. 1995, 2000, 2005da2012 and it is closely followed by
Morocco by scoring 3.68, 3.74, 3.45 and 3.61 in519900, 2005 and 2012 respectively.
While these scores of KEI for all other economias remained between 1-4 points, a slight
decline has also been observed in the average bfdk&ll these economies i.e. from 2.30 in
1995 to 2.24 in 2012 in addition to that the caédint of variation calculated for all
economies at these points of time has also shownlittée variations.

Figure 2: Knowledge Economy Index differences agi®suth Asian Economies
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Figure 4: Knowledge Economy Index differences asfeast Asia and Pacific
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Figure 5: Knowledge Economy Index differences as@sntral Europe/Asia
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Figure 7: Knowledge Economy Index differences asiastin America
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Figure 8: Knowledge Economy Index differences asidarth Africa
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In the East Asia and Pacific, Malaysia has sconredhighest value on KEI whereas
Vietnam has the lowest value in this region as showFigure 4. There have been very little
variations in the average of KEI index calculated this group of economies. The average
score of this region has shown very little variaipbut the value of coefficient of variation
has been declined for this region from 32.16 in51&029.09 in 2012.

In Central Europe/Asia as shown in Figure 5, Turkas scored the highest value on
knowledge economy index closely followed by Belaidnsaddition to it, Armenia has shown
a good performance on its knowledge economy indesr dhis time as its index has
improved from 4.62 in 1995 to 5.08 in 2012. The mealue calculated for this region has
remained almost same at these four points of tismg has improved from 4.41 in 1995 to
4.87 in 2015, whereas there has been a declinedfiident of variation estimated for this
regioni.e. 16.11in 1995 to 12.26 in 2012.

In European Union as depicted in Figure 6, altlnoBglgaria has recorded a higher
score on KEI than Romania, but its growth on knalgke economy index has not remained
smooth as in it falls down from 6.40 in 1995 to %i® 2000 and again in 2005 it has
increased to 6.80 in 2005 and has remained san0Did. The average value of KEI for EU
has increased from 6.07 to 6.81. On the other h#mete has been very steep fall in



coefficient of variation in this region from 13.44 1995 to 0.21 to 2012, which implies a
high level of convergence across these economies.

In the case of Latin America in Figure 7, Brazkhscored the highest value for KEI
followed by Mexico. The average value of KEI caated for this region has slightly
increased from 4.86 in 1995 to 5.07 in 2000, afseds followed by a decline to 4.67 in
2012, while the coefficient of variation estimafed this region has almost doubled over this
period of time. In the Middle East and North Afriea shown in Fig.7, the KEI value for
Jordan has initially increased from 5.08 in 199%13 in 2005 and subsequently followed
by a decline to 4.59 in 2012.

As the score on the KEI index of different econesnreveals that some of these
economies i.e. Malaysia, Brazil, Bulgaria and Romdrave accorded a quite high value on
KEI while others economies like Angola, Burkina &aand Bangladesh are lagging behind.
The underlying reason behind it is that the lead@@gpnomies on KEI are making the
sufficient investment on the institutions necesstmy building knowledge economy i.e.
education, ICT, innovations system, economic ingerand institutional arrangements while
the economies which are lagging behind are faitmgap the vast and growing stock of
knowledge because of their limited awareness, peonomic incentive regimes, and weak
institutions (Nour, 2013). In other words, the diffnces across advanced and lagging
economies also arises due to divergence in thatges' ability to effectively absorb new
technologies as Accessed knowledge needs to beimednkvith a sufficiently developed
“absorptive capacity” (Lall,1992) and these absegptapabilities depend on several factors,
including the extent to which a country has a tetbgically literate and highly skilled
workforce, encouraging investment climate and qmes of adequate public sector
institutions to promote the diffusion of criticadhnologies where private demand or market
forces are inadequate (World bank, 2008).

Knowledge Economy and Level of Economic Growth: Evidence from Developing
Economies

Knowledge economy and levels of economic developnef an economy are
interrelated to each other i.e., the investmentemiagl an economy in the four pillars of
knowledge economy leads to increase in the econdewi of that country. Thus, in the
present study, the relationship between these tav@ables i.e., Knowledge economy and
economic level have been examined by finding oetcbrrelation between these variables at
four points of time i.e., 1995, 2000, 2005 and 2683242 developing economies and the
respective coefficients between these variabldheste four points of time are found to be
0.56, 0.45, 0.59 and 0.60. Although, there is pasitorrelation between these two variables,
but it is difficult to ascertain the causal linktleen them i.e., economies having higher level
of economic growth tends to invest more in knowkedgconomy as reflected by the
regression lines at four points of time in FiguBeslO, 11 and 12, but the evidence of the
impact of knowledge economy on raising the econateielopment is ambiguous

Further, examining the correlation among all therfpillars of knowledge economy
and economic level of the developing economiesOh22reveals that the highest degree of
correlation is found between Information and Commation Technology (ICT) and
economic level across the selected economies fetlowy other pillars i.e., innovation
system, education and economic incentive and uniital regime



Figure 9: Relationship between KEI (1995) and G2P @apita (1995)
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K nowledge and Economic Growth nexus

Investment in the knowledge economy is considered aignificant determinant of
economic growth across economies. Thus, higherstmwent in four pillars of knowledge
economy i.e, economic incentive and institutionegime (EIR), education and training,
innovation and technological adoption, informatexmd communications technologies (ICT)
Infrastructure leads to higher economic growth.

Table 1 reflects the results obtained from thereggion equation examining the
economic growth, measured by GDP per capita froG02D12 on the value of Knowledge
Economy Index in 2000 as specified in equationrdnfthese results, it has been ascertained
that better educational institutes and more R&DRI$ei@ the positive economic growth across
these selected 42 developing economies as depistqubsitive coefficient of KEI in the
overall regression of all selected developing eoties but it is insignificant with very low
value of R-Square which implies that economic gloistalso determined by large number of
other factors in addition to investment in Knowledg

Table 1: Relationship between Knowledge EconomyEewhomic Growth

. Selected Upper middle | Lower Middle
KEI and Economic ; Low Income
Developing Income Income :
Growth ) ) . Countries
Economies Countries Countries
Regression 0.11 -1.04* 0.71 -3.90%*
Coefficient
t-stat 0.46 -2.15 1.69 -2.82
Observations 42 18 17 7
Relationship Positive Negative Positive Negative
R-square 0.005 0.22 0.16 0.61

Authors’ own calculations
**represents 5% level of significance

The Coefficients of regression function for diffietegroups of economies (Table 1)
further shows the division of these economies iote income, lower middle and upper
middle income economies on the basis of their GBPgapita reflects that in low income
economies relationship between GDP Per capita aBb iK negative that is KEI is not
resulting into positive Growth rate and the undedyreasons behind this low level of growth
rate are low quality of educational institutiomsldess investment in R&D and poor level of
human capital in these economies. Thus, Investmdmiowledge economy cannot ascertain
the economic growth unless the basic institution e developed to comply with
knowledge economy.

Secondly, taking the case of lower middle incomanemies, knowledge economy is
positively associated with economic growth but éhessults are not significant as these
economies have not developed enough to reap thebéulefits of knowledge economy.
Further, the relationship between KEI and econagniavth is also found negative in case of
upper middle income economies because, in theseogtes, up to a point, knowledge
accumulation leads to the enhancement of econoroigtly but after that point its impact on
economic growth begins to decline.

Conclusions

After examining the inter country differences inetlknowledge economy it is
observed that the member countries of EuropeanriJmis attained the highest score on the
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knowledge economy index, whereas economies of @hlat@n Africa has remained at the

lowest value on this index at the four points afdii.e. 1995, 2000, 2005 and 2010 and high
degree of dispersion is observed among the ecosomhi8outh Asia whereas as it is least in
case of European Union. Further, analyzing thetiogiship between knowledge economy

index and economic level of these developing ecoesmeveals that although, there is high
degree of correlation between these two varialbesthere is absence of causal link between
them i.e. it is established that affluent econorhiaging higher economic level tend to invest
in more in knowledge accumulation. But it is natetrfor vice-a-versa. While the regression

analysis of knowledge accumulation on economic gnde@ads us to conclude that although

there is a marginal positive relationship betwdwsé two variables but it is not true for all

the economies i.e. in the case of upper middlelawdncome economies, it is negative, thus
underlying the significance of other basic requieets for the success of knowledge

economy in enhancing the economic growth.
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