
Doctoral Thesis in Management
No. 36 Tallinn 2020

A Process-Trace of Selected 
Innovation- and Technology-Led 
Economic Growth Factors and 
Their Implications for Estonia´s 
Economic Development

Andrew Adjah Sai

Estonian Business School, Lauteri 3, Tallinn
Copyright: Andrew Adjah Sai, 2020
ISBN: 978-9949-7418-8-5

This dissertation sought to identify 
economic growth determinants and 
explore their implications on Estonia’s 
economic growth since 2000. Estonia had 
been touted as having made tremendous 
technological progress since 2000. Nations 
that aspire to an innovation- and 
technology-led economy must first look to 
improving fundamental components of the 
economy, which are more dependent on 
the production, distribution and use of 
knowledge than ever before. In the 
innovation- and technology-led economy, 
knowledge accumulation, human capital 
development and technological innovation 
are central to economic growth. 

The root research question is: what are the 
determinants of economic growth and 
economic development in Estonia between 
2000 and 2015? 

Explaining-outcome process-tracing was 
selected as the methodology to answer the 
question. 

To solve the research problem, four 
research questions were decomposed from 
the root research question to give the study 
focus. Seven hypotheses were set up for 
testing. 

Literature was then reviewed to develop a 
conceptual model of innovation- and 
technology-led economic developments to 
guide the research process. 

The research findings from testing the 
hypotheses revealed that the distinction 
between direct and indirect growth factors 
is unambiguous and that a causal 
relationship may exist between the 
selected economic growth factors, 
economic innovation, economic growth, 
and economic development of Estonia. 
R&D expenditure and number of patent 
applications turned out to not be predictors 
of Estonia’s economic growth and therefore 
economic development. Meanwhile, 
human capital development, and 
technological innovation are determinants 
of Estonia's economic growth. For the EU 
region, R&D expenditure but not number of 
patent applications is a strong explanatory 
variable in the regional economic 
development, confirming prior studies 
about unbalanced growth. 

The contribution of the study includes 
presenting an example of how to 
contextualize and operationalize 
process-tracing methodology in business 
and management studies. 

A Process-Trace of Selected Innovation- and 
Technology-Led Economic Growth Factors and Their 
Implications for Estonia´s Economic Development











 



  



  



  



  



  



  

 

 

 

 

 

 
1 Other research projects, considered not relevant to this work and not included here can be 
accessed via: https://www.researchgate.net/profile/Andrew_Sai2/research 

https://www.researchgate.net/profile/Andrew_Sai2/research
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2 Economic growth is considered differently by economists. The definitions specified are 
examples and not representative of the entirety of definitions in the literature. 



  



  

 
3 Theories of economic growth and development explain the cause-effect relationship described 
by models Rf ecRQRPLc gURZWh aQd deYeORSPeQW. SRORZ (2009) SXW LW VLPSO\: ³AOO WheRU\ 
depends on assumptions which are not quite true. That is what makes it theory. The art of 
successful theorizing is to make the inevitable simplifying assumptions in such a way that the 
fLQaO UeVXOWV aUe QRW YeU\ VeQVLWLYe. A µcUXcLaO¶ aVVXPSWLRQ LV RQe RQ ZhLch Whe cRQcOXVLRQV dR 
deSeQd VeQVLWLYeO\, aQd LW LV LPSRUWaQW WhaW cUXcLaO aVVXPSWLRQV be UeaVRQabO\ UeaOLVWLc.´ 



  

 
4 Exogenous growth theory is associated with neoclassical growth theory and holds that the 
long-run rate of economic growth is exogenously determined by either the savings rate 
(Harrod-Domar model) or the rate of technical progress (Solow model). However, the savings 
rate and rate of technological progress remain unexSOaLQed. See AcePRgOX (2009)¶V eOabRUaWLRQ 
LQ hLV ZRUN, ³The Solow Growth Model´ LQ Whe bRRN ³Introduction to Modern Economic 
Growth´. 
5 Production functions, generally in economics, relate the physical output of a production 
process to the physical inputs or production factors. This is expressed as a mathematical 
function that relates the maximum amount of output to be obtained from a given number of 
inputs, generally capital and labour. 
6 Endogenous growth theory holds that economic growth is primarily the result of endogenous 
and not external forces, so that investment in human capital, innovation and knowledge are 
VLgQLfLcaQW cRQWULbXWRUV WR ecRQRPLc gURZWh. See RRPeU (1994), ³The Origins of Endogenous 
Growth´ SXbOLVhed LQ Whe JRXUQaO Rf EcRQRPLc PeUVSectives.  



  

 
7 Groenewegen (1969) analysed the position of the classical economists, which was published 
in the ³Labour History´ journal. KLP (2009) SURYLdeV a fXOO QaUUaWLYe Rf AdaP SPLWh¶V 
cRQWULbXWLRQ WR ecRQRPLc gURZWh hLVWRU\ LQ ³AdaP SPLWh¶V WheRU\ Rf ecRQRPLc hLVWRU\ aQd 
ecRQRPLc deYeORSPeQW´.  
8 Italicized words are economic growth factors identified in the literature as wielding causal 
impact on economic growth at specific points in time. 



  



  

 
9 The New School of Economic Theorists were pro-Keynes - John Maynard Keynes (1936) - 
aQd caOOed Whe ³UaWLRQaO e[SecWaWLRQV UeYROXWLRQ.´ See Lissner (1985) for a fuller account of 
Keynesian theories. 



  



  



  



  

 
10 In the third wave, an alternative to the factors suggested by the neoclassicals was their 
replacement with factors such as knowledge, innovation, and human capital. Endogenous 
growth theories emerged as part of the third wave. Endogenous growth theory holds that 
economic growth is primarily the result of endogenous and not external forces and that 
investment in human capital, innovation, and knowledge are significant contributors to 
economic growth (Romer, 1990). Scholars in this stream include e.g. Aghion & Howitt (1998, 
2009); Barro & Sala-i-Martin (2003); Acemoglu (2009); Galor (2011); Weil (2012); Jones & 
Vollrath (2013). 



  

 
11 In economics and econometrics, Cobb-Douglas production function is a particular function 
form of the production function widely used to represent the technological relationship between 
the amounts of two or more inputs and the amount of output that can be produced by those 
inputs. See Labini (1995), Battese (1997). 



  



  

 

 

 
12 Researchers have often sorted factors of economic growth by grouping them into tangible 
and intangible, qualitative and quantitative, economic and non-economic, extensive and 
intensive, and so on and so forth. These gradations and differences in factor sorting can be 
attributed to the differences in researcher views in relation to the problem of economic growth.  



  



  



  

 
13 AcePRgOX, JRhQVRQ aQd RRbLQVRQ (2004) LQ WheLU SaSeU ³IQVWLWXWLRQV aV Whe fXQdaPeQWaO 
caXVe Rf ORQg UXQ gURZWh´ deYeORSed Whe ePSLULcaO aQd Wheoretical case that differences in 
economic institutions are the fundamental cause of differences in economic development of 
nations. See Acemoglu, et al. (2004) 



  



  



  

 
14 These countries are considered to have modern economies. Modern economies are associated 
with Endogenous Growth Theory, which is associated with American economist, Paul Romer 
(1990). A central proposition of Endogenous Growth Theory is that, unlike land and capital, 
knowledge is not subject to diminishing returns. 



  

 
15 The knowledge-based economy is defined by the International Telecommunications Union 
and OECD (2015). Some scholars argue that the knowledge-based economy is not a new 
phenomenon. (See Carlaw et al., 2006; Metcalfe and Ramlogan, 2005; Smith, 2002 and Harris, 
2001) 
16 Gualerzi (2002) has dRQe aQ e[WeQVLYe aQaO\VLV LQ hLV SaSeU ³Is New Growth Theory 
Endogenous´. See RefeUeQceV. 



  

 
17 Endogenous growth theories are covered more elaborately in the previous section. 



  

 
18 Kumar and Van Welsum (2013) described the pathways of knowledge in an economy and 
depicted the creation, acquisition, dissemination, and utilization of knowledge in a knowledge-
based economy. 
19 WebVWeU (1995)¶V defLQLWLRQ Rf Whe ³LQfRUPaWLRQ VRcLeW\´ cRPSRQeQWV aUe adRSWed; Whe ITU 
UefeUUed WR WheVe aV ³LQfRUPaWLRQ VRcLeW\ dLPeQVLRQV´.  



  

 
20 In the innovation- and technology-led economic growth model, inputs are innovation- and 
technology-led economic growth factors, outputs are innovation- and technology-led economic 
growth and innovation- and technology-led economic development. The main assumptions are 
that knowledge accumulation, technological innovations and human capital development are 
endogenous to the economic growth model. 
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This dissertation sought to identify 
economic growth determinants and 
explore their implications on Estonia’s 
economic growth since 2000. Estonia had 
been touted as having made tremendous 
technological progress since 2000. Nations 
that aspire to an innovation- and 
technology-led economy must first look to 
improving fundamental components of the 
economy, which are more dependent on 
the production, distribution and use of 
knowledge than ever before. In the 
innovation- and technology-led economy, 
knowledge accumulation, human capital 
development and technological innovation 
are central to economic growth. 

The root research question is: what are the 
determinants of economic growth and 
economic development in Estonia between 
2000 and 2015? 

Explaining-outcome process-tracing was 
selected as the methodology to answer the 
question. 

To solve the research problem, four 
research questions were decomposed from 
the root research question to give the study 
focus. Seven hypotheses were set up for 
testing. 

Literature was then reviewed to develop a 
conceptual model of innovation- and 
technology-led economic developments to 
guide the research process. 

The research findings from testing the 
hypotheses revealed that the distinction 
between direct and indirect growth factors 
is unambiguous and that a causal 
relationship may exist between the 
selected economic growth factors, 
economic innovation, economic growth, 
and economic development of Estonia. 
R&D expenditure and number of patent 
applications turned out to not be predictors 
of Estonia’s economic growth and therefore 
economic development. Meanwhile, 
human capital development, and 
technological innovation are determinants 
of Estonia's economic growth. For the EU 
region, R&D expenditure but not number of 
patent applications is a strong explanatory 
variable in the regional economic 
development, confirming prior studies 
about unbalanced growth. 

The contribution of the study includes 
presenting an example of how to 
contextualize and operationalize 
process-tracing methodology in business 
and management studies. 
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