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Abstract 

The main purpose of the present research is to establish an exploratory picture of innovativeness in Armenia, 

Azerbaijan, and Georgia. The main trends and key determinants of innovativeness in the South Caucasus have 

rarely been investigated in mainstream economic research. However, the South Caucasus is a rapidly 

developing post-Soviet region, and it is geographically strategic for several key players in the global economy, 

including China and the European Union (EU). In fact, the role of the South Caucasus in international economic 

agreements is growing due to increased partnerships between Eastern and Western countries. Thus, the region’s 

current and future innovativeness will determine its integration into global value chains (GVCs). This study 

employs figure analysis to examine and compare the innovativeness of individual countries and the region as a 

whole against relevant economic and institutional indicators discussed in the literature. Using scatter plots, a 

polynomial trendline approach allowed the data to be divided into more meaningful periods of analysis to better 

understand peaks and dips in national innovativeness in association with selected economic and institutional 

indicators in the South Caucasus. Overall, the results show that economic growth and economic freedom play an 

important role in innovativeness in the South Caucasus, while institutional factors present more of a mixed 

picture. More specifically, the region’s overall innovativeness was positively correlated with rule of law and 

property rights to a certain extent, but this association was not consistent. In addition, Armenia and Georgia 

experienced higher growth in national innovativeness between 2011 and 2020, while this growth was weaker in 

Azerbaijan. This paper’s results may help the South Caucasus countries conceptualize their innovativeness in 

terms of the region’s overall innovativeness and key economic and institutional variables. Moreover, more 

sophisticated quantitative techniques and econometric models may be applied in future research. 
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1. Introduction 

The intensification of globalization, the advancement of scientific communities, and the improvement of human 

capital have led to an increase in innovative activities among both developing and developed countries (Strahl 

and Sobczak, 2017). Schumpeter (1934) pioneered the classification of innovations by identifying new products, 

production methods, supply sources, markets, and forms of business organization as main types of innovation. 

In other words, innovation is analogous to novelty. Novelty or innovation emerges due to innovative activities. 

Similarly, the Organisation for Economic Co-operation and Development (OECD) and Eurostat’s (2005) 

manual define innovation as a newly developed product (either good or services), marketing method or process, 

or organizational method in business practices, organizations, or external relations. Thus, innovative activities 

include “all scientific, technological, organizational, financial and commercial steps which actually, or are 

intended to, lead to the implementation of innovations” (OECD and Eurostat, 2005, p. 47).  

The rising importance of innovative activities accelerates the capacity of governments to adopt more 

innovation-friendly policies to reform national economies, as innovations can help firms, countries, and regions 

became more competitive and productive (Gunday et al., 2011; Feder, 2018). The quality and efficiency of 

innovation policies determine the competitiveness of national economies (Kstric et al., 2016). Similarly, 

innovative activities can help explain differences between rich and poor countries as well as world income 

distribution. The primary determinants of innovative activities encompass research and development (R&D) 

activities, information communication technologies (ICTs), advanced human skills (mainly supported by 

tertiary or secondary education), and established infrastructures. Thus, developing countries must focus on 

specific policies to reform their economies and catch up with developed countries by improving technological 

capabilities (Castellaci, 2011). 

Innovation may take place at different levels within a country. For instance, innovation may occur at the firm 

level but also be scaled up at the national level. Based on the various definitions of innovation, Brodowska-

Szewczuk (2019) argued that, in a macroeconomic sense, the momentum for innovativeness depends on the 

scale of R&D expenditures and technological progress. Under these circumstances, it can be said that 

innovativeness changes from country to country and region to region, as it is determined by a number of 

fundamental factors. For instance, Czyżewska and Mroczek (2014) reported the significant impact of patent 

applications and business expenditures on R&D and the important role of cooperation among small and medium 

enterprises (SMEs) in introducing innovations. Moreover, Czyżewska and Mroczek (2014: 54) emphasized the 

indirect impact of the quality of research systems on innovativeness, especially “scientific co-publications and 

public R&D expenditures, and then scientific publications among top 10% most cited and public-private 

copublications.” In addition, Cezrniak (2017) identified a correlation between the innovativeness of an economy 

and cultural features of society: innovations are highly likely to occur if individualism, future-orientedness, 

monochronism, and low power distance are present in a country.  

The collapse of the Soviet Union gave rise to 15 newly independent countries that faced shock therapy and a 

rapid adaptation process to catch up with the leading market economies of the world. The notion of introducing 

innovativeness into economic production practices was also new and unusual to these transition economies, 

which faced many hurdles. Various transition economies have not established innovation-led SMEs to foster 

national competitiveness (Ahmadov, 2020a). In addition, business-oriented innovation is weak among emerging 

and transitional countries (Ahmadov, 2020b), but they have rapidly caught up with more advanced countries by 

adopting foreign knowledge and technology (Filippetti and Peyrache, 2011). Therefore, as a collection of post-

Soviet country and a geographic transit hub between the East and the West, the South Caucasus presents an 

interesting case study of innovativeness in national economies. In fact, the level and intensity of innovativeness 

in the region may mirror its development and openness to world markets to boost foreign relations and 
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economic advantages. However, few studies to date have evaluated the regional innovativeness of the South 

Caucasus (Roberts et al., 2013; Korganashvili et al., 2017; Bigos and Wach, 2021). Volatile economic 

sustainability, increased political instability, and uneven institution- and state-building in the South Caucasus 

enable an investigation of the relationship between innovativeness and selected socio-economic variables, 

thereby filling notable gaps in knowledge.  

Strahl and Sobczak (2017) argued that studies related to innovativeness address either theoretical and 

methodological concerns or empirical ones. While theoretical and methodological studies investigate the 

definitions, types, and measurement of innovations, empirical studies examine levels of assessment for 

innovativeness. The present paper evaluates the innovativeness of the South Caucasus economies at both the 

regional and country levels via figure analysis, based on broadly accepted drivers and determinants of 

innovativeness. The guiding research questions are as follows:  

• How has innovativeness and its key drivers changed in the South Caucasus since the recession period 

(1991–1994)?  

• What was the association between economic, institutional, and high technology production and 

innovativeness (as measured by the Innovations Index) in the South Caucasus between 2011 and 2019?  

The study is limited to 2011 to 2019 because Innovations Index data provided by Cornell University, Institut 

Européen d’Administration des Affaires (INSEAD), and the World Intellectual Property Organization (WIPO) 

was only available for this period. Moreover, the main objectives for the current research are as follows: 

• To estimate country- and regional-level growth rates for national innovativeness in the South Caucasus. 

• To outline the key events and main nature of the South Caucasus in innovativeness in an aggregate level. 

• To determine the direction of the association between national and regional innovativeness in the South 

Caucasus with regard to the main economic, institutional, and governance indicators. 

• To discuss and integrate the results of the results and overall mainstream in the South Caucasus in terms of 

national and regional innovativeness. 

This paper is structured as follows. The literature review section provides an overview of important sources and 

key determinants of innovation and introduces the main nature of and events related to innovativeness in the 

South Caucasus economies. The data and methodology section describe the data source and analytical 

techniques used in the study. The results section reports findings from the figure analysis. The discussion 

section interprets results related to the innovativeness of the South Caucasus economies. Finally, the last section 

offers some concluding remarks. 

2. Literature Review 

The main determinants of national innovativeness should be examined and discussed to avoid methodological 

flaws and shortcomings in studies on national innovation. The literature has captured changing drivers and 

determinants of innovativeness over time. For instance, Lee (1990) reported that the main variables of national 

innovation were gross national product (GNP) per capita, literacy rate, the number of scientists and engineers, 

and the ratio of the manufacturing and services sectors to GNP. Among the key drivers of innovativeness, long-

term productivity growth, cross-border technology transfer, and expertise in complex and sophisticated exports 

also play a significant role (Dieppe, 2021). Moreover, various economic sectors may respond to different factors 

by becoming more innovative. For example, broadband infrastructure has contributed to innovations in ICTs 

(Lee et al., 2016); cooperation and propensity to innovate, human capital, adaptation of ICT and media 

technologies, firm size, and foreign ownership have led to innovations in services and marketing in Australia’s 

tourism sector (Divisekera and Nguyen, 2018); independent inventions and the routine activities of large firms 

have increased innovative outputs (Baumol, 2005); and university strategies and policies have influenced 

innovation policies and innovativeness at the regional, national, and supranational levels (Kitagawa, 2010). In 

addition, Morck and Yeung (2001) have argued that the innovativeness of firms may depend on their ownership 

structure. In countries where wealthy families control the majority of firms, low levels of innovation are 

observed because large, wealthy families seek to preserve the status quo and ensure that the government 

implements protectionist policies.  
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Countries with innovative economies are richer and grow more rapidly than their less innovative peers (Morck 

and Yeung, 2001). However, the absorptive capacity of firms and innovation systems as a whole determines the 

success of the innovative process, as argued by Borrás and Edquist (2015). In other words, if competencies are 

mismatched between firms and the national economic system, then innovativeness (or related factors) may fail 

to build on commercially sound and viable economic outcomes. Both firm-level economies and national 

economies must be within the range of acceptance to nourish each other to achieve more levels of 

competitiveness. Tax policies and wages are key drivers of the innovative process. More specifically, low 

income taxes and high wages can increase the size of the skilled workforce, thus leading to increased innovative 

activities, especially at the corporate level (Morck and Yeung, 2001).  

However, Lee (1990) claimed that national innovativeness is not limited to economic determinants; it also has 

cultural dimensions. Accordingly, there has been a rising body of literature that discusses the importance of 

social collaboration and cooperation in understanding innovative activities against the background of non-

economic drivers (OECD, 2011). However, the literature contains conflicting results about the cultural 

determinants of national innovativeness (Das, 2021). For instance, Mercan and Göktaş (2011) found a positive 

but non-significant relationship between culture to innovate, which are culture-related factors such as legal, 

morphological, or other particular elements of economic systems and innovative economic output. In addition, 

they mentioned that the surveys used to collect data were biased due to the respondents’ subjectivity. However, 

different economic schools largely agree that “tradition-bound, class-conscious societies with hierarchical 

revealed religions are statistically associated with serious economic problems” (Morck and Yeung, 2001, p. 4). 

A lack of innovativeness may be an economic problem if a society cannot adapt to changes and ongoing 

transformations in wealth creation through knowledge-intensive production.  

Furthermore, although various studies have analyzed different determinants of innovativeness, innovativeness 

itself has also evolved into more systematic concepts, such as national innovativeness systems (NIS). The 

concept of NIS is highly debated and complex due to theoretical and practical peculiarities among scientific 

circles (Bokachev, 2020). Furthermore, Furman et al. (2002) introduced the term “national innovativeness 

capacity” and listed public policy as its main determinant. In other words, not only increase in R&D resources, 

but the upswing in R&D productivity through the human capital investment, quality of present linkages within-

cluster circumstances, and innovation incentives should be ensured to catch up with the frontier economies that 

supply a high amount of high technology products in competitive international markets. Although NIS have 

become an important point of focus among researchers and several research examples have emerged (Fagerberg 

and Sapprasert, 2011), this paper does not attempt to apply this concept in the South Caucasus. However, NIS 

are a useful lens for achieving a more systematic and comprehensive understanding of the context of national 

innovations or clusters of innovative economies. In fact, Das (2021) mentioned that a more accurate 

identification of cultural determinants enables a better conceptualization of multi-country innovation projects 

and government policymaking to spur national innovativeness.  

Education and human capital form another axis of innovativeness, although related evidence is debatable and 

mixed. While certain studies have indicated the importance of both higher education and human capital, others 

have found one to be more important than the other. Nevertheless, there is a consensus that higher education 

leads to a more competent labor force, which can boost the research-orientedness of firms and thus lead to more 

profitable business activities (Leiponen, 2000). For example, Brzozowska and Kabus (2018) discussed the 

pivotal role of higher education quality, R&D, firm-level strategies and policies, public support, and patent 

applications by comparing Poland and Austria. They found that Austria, whose economy is more grounded in 

terms of stability of economic growth and development in innovative activities, demonstrated sustainable levels 

of innovation-led growth and development due to well-organized high education and research centers. 

Meanwhile, Poland had already begun to catch up with Austria via effective institutional reforms and state 

stimulation policies. Vocational and skills training comprise another driver of innovativeness that mainly 

manifests in the pre-R&D stages (Toner, 2010). In addition, the case of Brazil shows that higher education 

institutions are central to innovative activities, while the human capital component of innovativeness was less 

significant and relevant (Schaeffer et al., 2015). However, a region or country’s level of innovative output not 
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only depends on the number of university graduates and their gainful employment but also a positive 

relationship between university productivity and commercialization capabilities (Huggins and Johnston, 2009). 

In addition, Mercan and Göktaş (2011) tested the relevance of the relationship between universities and the 

private and concluded that it was significantly connected to innovative output. However, the authors failed to 

establish a statistically significant link between the industrial clusterings and innovation. Many studies have 

indicated that the concentration of enterprises in economically specialized regions allows for more innovative 

activities, as cooperation between enterprises increases (see van der Panne and van Beers, 2006). Meanwhile, 

country-level cases may reflect a different reality, as demonstrated by Chi and Qian’s (2010) finding that 

education improves spatial innovativeness. Overall, the geographic scope of innovativeness and spatial 

proximity must be considered to conceptualize differences in innovation policies and activities between large 

and small territories (Fritsch and Schwirten, 1999).  

The specific components of innovativeness play a crucial role in determining the developmental course of the overall 

Innovations Index. Kstric et al.’s study (2016) identified the availability of scientists and engineers and university-

level collaboration in R&D as the most critical factors in innovativeness among EU countries. This may also hold 

true for the South Caucasus, which is relatively close to Europe in both cultural and geographical terms. 

According to Firlej (2019), R&D expenditures not only significantly and positively impact innovativeness but 

expenditure structure also plays an important role. Namely, private sector participation noticeably increases 

innovative outcomes at the regional level, as seen in the case of EU. Stated alternatively, low taxes and high 

wages can increase the size of the skilled workforce, thus leading to an increase in innovative activities, 

especially at the corporate level (Morck and Yeung, 2001). Moreover, innovative activities not only depend on 

institutional or economic mechanisms, but intellectual property rights also influence levels of trade when the 

relevant institutional mechanisms are absent or dysfunctional (Kuznar and Folfas, 2018). Therefore, a high level 

of interconnectedness between institutional and economic factors should stimulate policy design when higher 

institutional activities lead to better innovative and economic output.  

Lastly, innovation policies should not blindly aim to increase the size of the educated labor force and improve 

innovations in the future. Borrás and Edquist (2015) argued that the identification of specific skills that are 

currently needed and will be important in the future is an urgent priority for overcoming the “skill-biased 

technological change (SBTC)” hypothesis via effective monitoring mechanisms, which are usually absent. 

Briefly, SBTC indicates the shift in the production system from unskilled labor toward skilled (more educated, 

more able, etc.) that also increases the skill premium (ratio of skilled over unskilled labor) in the labor market 

(Violante, 2016). 

2.1. Armenia 

Like other post-Soviet countries, Armenia’s economic structure under central planning and socialism decreased 

economic agents’ motivation to innovate, as market mechanisms and competitiveness were not the state’s top 

priority (Poghosyan, 2017). During and after its transition to a market economy in 1991, Armenia has struggled 

with an ageing research labor force, low enrollment in science and engineering training programs, and limited 

R&D labor resources (Mkrtchyan, 2010). Although its insufficient financial mechanisms, old-fashioned 

manufacturing sector, and inadequate technology have been serious impediments to innovation, Armenia’s well-

developed laboratories and institutions in the natural sciences, considerable human capital, and large diaspora, 

which is ready to participate in the country’s economy, are positive factors that may fuel innovativeness in the 

national economy (Poghosyan, 2017). Therefore, on the one hand, considerable state support is needed in 

Armenia to fill gaps in national innovativeness; on the other hand, Armenia’s baseline resources are more 

conducive to the production of innovative output in the long term compared to Azerbaijan and Georgia.  

Armenia’s innovative efficiency is higher than other post-Soviet countries such as Kazakhstan and Belarus 

(Kurmanov et al., 2019). The country’s innovativeness is concentrated in the export of ICT services, especially 

software programming and web design (World Bank Group, 2020). In fact, Armenia’s ICT sector is fast-

growing and promises ample new opportunities for emerging GVCs, such as the Chinese Belt and Road 
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Initiative and the New Silk Road (Gigauri and Damenia, 2019). The ICT sector in Armenia was progressive 

even in Soviet times (Gigauri and Damenia, 2019), and there are many positive signs of innovativeness in the 

Armenian ICT sector. Furthermore, the latter heavily relies on the Armenian diaspora for networking and 

building social and physical capital (Amirkhanyan, 2017).  

Various actions and programs have been initiated by the Armenian government to fuel national innovativeness 

in different economic sectors, including the Technology Evaluation Program implemented between 2001 and 

2013 to boost the country’s innovative development of agriculture (Alaverdyan et al., 2015). The Armenian 

healthcare system has also become more innovative due to the rise of electronic service provision (Chukwuma 

and Koshkakaryan, 2018). Similarly, social innovation in Armenia has progressed to the extent that it became 

one of the first countries to host the United Nations Social Innovation Laboratory (Kolba Lab, Radjabov, 2019). 

Kolba Lab has accelerated social innovation by finding the ideas that compete for social startups in local 

communities and finding the local government challenges for social innovations (Radjabov, 2019). Although 

there has been notable progress in Armenia, serious issues and challenges persist with regard to national 

innovativeness.  

For example, R&D expenditures and scientific autonomy are low in Armenia (Annamária, 2015). There is a 

lack of partnerships between the industrial and educational sectors, and the state’s approach is relatively 

interventionist (Qin et al., 2017). Moreover, private-sector companies and research institutions and universities 

in Armenia do not work together to continually update technological capacities and achieve higher innovative 

outputs (Manucharyan, 2021). There is also a mismatch between market demands and the skills of recent 

graduates, including in information technologies (IT), which is crucial to many areas of the economy in 

Armenia (Khechoyan, 2018). Therefore, new regulations and mechanisms must be implemented to support 

innovativeness of the Armenian economy.  

Several solutions have been proposed, some of which have already been implemented. For instance, Avetisyan 

(2016) recommended leasing as a mechanism for introducing new financial instruments, incentivizing actions to 

increase innovative output among businesses, and increasing the number of young entrepreneurs, who need 

active support from the state to participate in ongoing innovative social and commercial innovation processes 

(Gasparyan, 2020).  

2.2. Azerbaijan 

The crucial role of innovations has been emphasized in development in Azerbaijan since 2012. For example, a 

government initiative titled “Azerbaijan-2020: Look into the Future” (2012) prioritizes long-term, knowledge-

based sustainable economic development that also provides an enabling environment for innovative 

entrepreneurship and the promotion of science-based products and technologies. The increasing number of start-

up incubators and accelerators represent preliminary results of the state’s approach; however, in addition to 

seed-stage capital, start-ups require more flexible funding options, such as angel investors (Abdurazzakov and 

Jafarov, 2016).  

Abdurazzakov et al. (2020) found that the Azerbaijani economy becomes innovative when foreign-owned 

companies operate within the country and when institutions of higher education begin to partner with private-

sector companies. However, Azerbaijan’s national economy is geographically unbalanced; it is mainly based in 

the capital city of Baku and lacks rural innovators (Huseynova et al., 2019). Rahimova (2020) stressed the 

importance of government quality control to achieve stable product innovation, especially in the agricultural 

sector. However, state support and budget financing must be improved to make the digital economy more 

innovative.  

Different economic sectors have demonstrated different realities when it comes to innovativeness in Azerbaijan. 

For instance, Mir-Babayev et al. (2017) analyzed the construction industry in Azerbaijan and found that gender 

and national diversity played a significant role in fueling innovativeness. However, the agricultural sector 

lacked the innovativeness required to make the transformation to intensive farming (Sadigov, 2017). 

Meanwhile, the Azerbaijani government’s e-government practices showed significant improvements via social 
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innovations such as the Azerbaijan Service and Assessment Network (ASAN). Notably, Ng and Tan (2018) 

described the contributions of ASAN services as technological leapfrogging. The central banking sector also 

adopted innovative practices by allowing blockchain platforms in national banking and video consultations for 

clients who wish to open a bank account (Mamedov et al., 2020). However, Alguliyev et al. (2018) mentioned 

the importance of continuous social innovations in public service delivery to achieve more effective feedback 

mechanisms among citizens and e-service providers. This also applies to the other types of innovations in 

Azerbaijan, as the institutional environment is far from the desired level for fostering innovativeness, although 

the fundamental institutional elements are present (Rahmanov et al., 2018).  

Innovativeness is crucial for a particular set of industries in Azerbaijan due to the requirements of the changing 

public and environmental preservation policies. A recent study by Sultanova and Khankishiyeva (2021) 

examined the gold mining sector in Azerbaijan and suggested the importance of piloting innovative 

technologies that are essential for environmental protection. Moreover, the innovativeness of Azerbaijan’s 

military sector proved to be effective during the 44-day war with Armenia in 2020 (Bhattacharya and Fernando, 

2021). The mass use of military drones was the distinctive feature of the 44-day war between Azerbaijan and 

Armenia (Iskandarov and Gawliczek, 2021). Similarly, healthcare in Azerbaijan has become more innovative 

due to newly introduced telemedicine practices (Mammadova, 2021).  

Azerbaijan may learn from international experiences related to the implementation of new programs and 

strategies to achieve higher levels of innovative output. An examination of these experiences can improve the 

efficiency of future innovation policies and yield lessons learned from strategic partner countries. For instance, 

the case of Israel demonstrates new opportunities for improving the innovation ecosystem in Azerbaijan by 

developing venture funds; human capital; start-up funding; cooperation between the academic, industrial, and 

governmental sectors; infrastructure support; and international cooperation (Babayev, 2019). Similarly, the case 

of South Korea can serve as a benchmark if current corruption levels in Azerbaijan can be reduced (Young-

Chool, 2021).  

In line with the United Nations’ Millennium Development Goals, improvements in Azerbaijan’s innovativeness 

have led to positive economic outcomes, such as an increase in employment (Habibova and Zeynalova, 2018). 

Azerbaijan has taken steps to adopt innovative technologies, but the private sector significantly lags behind in 

the implementation of ICT-driven businesses due to a lack of technological availability, cumbersome financial 

mechanisms, fear of cybercrime, and other factors (Manafov and Sadigov, 2021). Many enterprises in 

Azerbaijan have followed traditional business creation strategies, without visibly resorting to innovations 

(Ashurov, 2020). Lagging innovation in a number of industries have shed light on the importance of increasing 

state-led innovation policies to promote innovativeness in Azerbaijan in the medium to long term.  

2.3. Georgia 

Georgia is a services-led economy. The number of studies that evaluate Georgia’s innovativeness has increased in 

recent years. For example, Majno et al. (2019) found that industrial design offers fertile ground for the integration of 

Georgia’s historical economic traditions with modern innovations. This supports current positive trends in Georgia’s 

manufacturing sector. According to Shaburishvili and Javakhishvili’s (2017) analysis, the innovativeness of Georgian 

firms is low, and there is a significant gap between the Georgian model of economic development and developed 

countries’ approach to becoming innovative economies. The mismatch between the legal regulation of intellectual 

property and international copyright standard is one of the main impediments to meeting expected levels of 

innovativeness at the country level. While Gamsakhurdia (2021) identified similar results among SMEs, Kharaishvili 

(2020) highlighted the agricultural sector as significantly lacking in innovativeness.  

Despite the Georgian Innovation and Technology Agency’s coordination of innovative activities countrywide, 

weak R&D is the Georgian economy’s main obstacle to achieving higher levels of innovative output (Bakhtadze 

and Danelia, 2020; Chechelashvili, 2017). Majno et al. (2019) also stressed the importance of policies and 

regulations to guarantee investors’ interests, encourage innovation, and upgrade quality standards to align with 

EU practices. In addition, problems associated with labor markets must be addressed to alleviate labor resource 

deficiency and develop a more innovative private sector (UNECE, 2020). The private sector’s innovative 
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outputs are currently insignificant (Abesadze and Burduli, 2018), and cooperation between universities and the 

private sector in terms of patent applications is extremely low (Jibuti, 2014). Nevertheless, the Georgian 

Innovation and Technology Agency actively and progressively strengthens the commercialization of 

innovations, which can potentially serve as a benchmark in the South Caucasus (Erkomaishvili, 2019). 

As in Azerbaijan, Georgia has also made progress in social innovations in terms of public service delivery and 
e-government practices to catch up with leading countries. For instance, Georgia has implemented “community 
centers” in villages to strengthen the development of rural communities in a more innovative manner 
(Chikhladze, 2020). Culture and infrastructure impediments are two of the main obstacles in increasing the 
digitalization of the Georgian economy and achieving a more innovative environment (Maglakelidze, 2020). 
Moreover, Chiladze (2017) argued that a lack of coordination between government entities to regulate 
intellectual property rights has significantly delayed the development of Georgia’s innovativeness.  

Youite et al. (2018) found that standard product and process improvements are not enough to increase 
profitability and employment and generate competitive advantages in the Georgian economy. The innovation 
climate of national economies heavily depends on their education system. Therefore, any gaps in education and 
training may lead to sluggish innovativeness. A study on Georgian schools by Kapanadze (2021) concluded that 
the transmission of process-oriented skills and capabilities in secondary schools and universities, which usually 
supports innovative outputs, was lacking. Instead, Georgian education systems largely imparted theoretical and 
abstract knowledge to students as preparation for the labor market. Although underfinancing was the primary 
concern with education in the 1990s (Kinkladze and Chitaladze, 2018), Noniashvili (2020) found that the 
Georgian education sector is ready to employ technological platforms to improve the educational quality.  

3. Data and Methodology 

This paper aims to analyze the relationship between innovativeness, as measured by the Global Innovations 
Index (or, more simply, the Innovations Index) on a scale from 0 and 100, and selected economic, institutional, 
and governance-related variables of interest in the countries of the South Caucasus. The Innovations Index 
includes two sub-indices. The first sub-index is called the “innovation input sub-index” and covers economic 
aspects related to human capital and research, institutions, infrastructure, market sophistication, and business 
sophistication to conceptualize the innovative activities in a given country. The second sub-index is called the 
“innovative output sub-index” and encompasses knowledge and technology outputs and creative outputs. 

The data was sourced from the GDP and economic growth, governance and business environment, and 
innovation measures sections of the Global Economy (2021). The dataset covered the individual country 
dynamics of Armenia, Azerbaijan, and Georgia. In addition, the country indicators were averaged to estimate 
the overall region average (also called the “South Caucasus average”) to enable a comparative perspective. For 
indicators such as GDP, etc., the data mainly covered the period between 1990 and 2020. Due to data 
limitations, the scatter plots in the figure analysis only cover the period between 2011 and 2019. As seen in the 
abovementioned description of the Innovations Index, its components and sub-indices are difficult to estimate in 
a longitudinal manner. Thus, the data range was relatively narrow, but it is sufficiently informative for 
analyzing national innovativeness among the South Caucasus economies.  

An Order 2 polynomial trendline approach was used in the scatter plot data visualization process to underline 
differences between multiple levels of indicators. In other words, the polynomial trendline approach enabled an 
assessment of the visual relationship between two variables by dividing the dataset into two parts. This division 
is more efficient than a linear trendline approach for highlighting the link between various levels of the same 
variable. The polynomial equation is as follows: 

𝑦𝑖,𝑡 = 𝛼0 + 𝛼1𝑥1(𝑖,𝑡)
2 + 𝛼2𝑥2(𝑖,𝑡)          (1) 

where 𝑦𝑖,𝑡 is the Y-axis variable (i.e., GDP per capita in current prices, the rule of law index, etc.), 𝛼0 is the 

intercept, 𝛼1and 𝛼2 are the coefficients of the quadratic function, and 𝑥1 and 𝑥2 are the values of the X-axis 
variable i at time t, X-axis variable mainly being the Innovations Index. Each scatter plot reports both 
polynomial trendline equations and R-squared (R2) values to check goodness of fit. 

Year-over-year growth rates in the Innovations Index were calculated according to the following formula: 
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 𝑋𝐺𝑅 =
𝑋𝑖,𝑡−𝑋𝑖,𝑡−1

𝑋𝑖,𝑡−1
× 100           (2) 

where  𝑋𝐺𝑅 denotes the growth rate of the variable X, 𝑋𝑖,𝑡 is the value of the variable in the current year, and 

𝑋𝑖,𝑡−1 is the value of the variable in the previous year. 

All calculations and analyses were conducted in Microsoft Excel (version 15.26) on the Mac operating system (OS). 
There were no missing values in the scatter plots nor in the polynomial trendline analysis; however, other 
components of the analysis (i.e., figures) showed gaps if any missing value were present in the dataset. 

4. Results 

This section presents the findings of the research. 

4.1. Economic Growth and Innovativeness in the South Caucasus 

The South Caucasus economies entered the 2000s with gradual and consistent economic growth. Until the 

global financial crisis of 2008–2009, Armenia and Georgia had experienced a multi-year increase in economic 

growth, as measured by the rate of change of real GDP. Meanwhile, the Azerbaijani economy grew by 34.47% 

in 2006 compared to 2005, which represented the highest economic growth in the South Caucasus between 

2000 and 2019 and among some other countries (see Figure 1, panel a). However, Armenia’s economic growth 

fell to 6.9% and -14.1% in 2008 and 2009, respectively, compared to 13.7% in 2007. Similarly, Georgia’s 

economic growth decreased by 10.16 percentage points and bottomed to -3.65% in 2009. Since 2010, growth in 

the South Caucasus economies has fluctuated. Azerbaijan experienced a sharp decline following the downturn 

in international commodity markets after 2014–2015.  

As measured in current U.S. dollars, GDP data for the South Caucasus shows that Azerbaijan’s growth remained low 

after commodity price slumps in 2014 and 2015 despite being the largest economy in the region (see Figure 1, panel 

b). In other words, Azerbaijan’s economy was more volatile and exhibited distinct highs and lows, while Armenia 

and Georgia had more stable and sustainable economies despite being smaller countries. 

  

a. Economic growth (rate of change of real GDP), in 

percent 
b. GDP in billions of U.S. dollars 

Figure 1. Economic growth in the South Caucasus, 2000–2019 

Source: The Global Economy (2021). 
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Although the South Caucasus was well-placed to develop the essential factors that drive innovativeness during 

their rapid economic growth, individual countries have shown discrepancies in their commitment to developing 

the key components of innovativeness. Although data about R&D expenditures is limited in Georgia’s case, 

Azerbaijan and Armenia had similar annual R&D expenditures as a percentage of GDP between 2009 and 2018: 

0.25% and 0.24%, respectively. From 1996 to 2003, Azerbaijan’s R&D expenditures exceeded Armenia’s, but 

Armenia began to surpass Azerbaijan in 2005. In 2015, Georgia led in R&D expenditures as a share of GDP in 

the South Caucasus, with 0.32%; however, there was a slight decline in 2016 and 2017. 

 

Figure 2. Research and development expenditures as a percentage of GDP 

Source: The Global Economy (2021). 

Meanwhile, ICT exports are the most direct and common way to obtain an overview of innovativeness 

dynamics in a country. Armenia’s ICT exports were high between 2007 and 2013 and accounted for 

approximately 1% of total exported goods; however, starting from 2013, Armenia’s ICT exports declined to 

under 0.5%. Georgia’s ICT exports have been rising since 2006 and increased by 94.29% in 2015 compared to 

2006 (see Figure 3, panel a). However, they gradually slowed to 0.4% in 2016, which is on par with pre-2012 

levels. In Azerbaijan, ICT exports occupy a negligible share of the economy at 0.02% per annum. As a share of 

total exported goods, ICT exports reached their peak in 2000 at 0.14%. In addition, as oil and natural gas 

exports occupy the largest shares in the Azerbaijani exports, all other export categories significantly get pushed 

down in terms of percentage of total exports.  

Furthermore, high-technology exports between 2000 and 2019 showed a consistent and upward trend in 

Armenia (see Figure 3, panel b). This trend has accelerated since 2015, reaching a historically high value of 

USD 45.65 million in 2019. Similarly, Azerbaijan’s high-technology exports increased by 57.56% in 2019 

compared to 2016. Notably, Azerbaijan achieved the highest value of exported high technology products in the 

South Caucasus at USD 45.37 million, 73.4 million, and USD 37.91 million in 2012, 2013, and 2014, 

respectively. Although high-technology exports saw a downward trend from 2015 (USD 39.24 million) to 2019 

(USD 19.35 million), Georgia managed to achieve nearly USD 40 million in high-technology exports between 

2009 and 2015. 

As a share of overall manufactured exports, high-technology exports in Azerbaijan substantially increased to 

13.78% in 2013 from lows such as 1.02% in 2009; however, this growth was short-lived (see Figure 4, panel a). 

Azerbaijan’s high-technology exports dropped to 2.85% in 2016, then began to moderately increase (4.35% in 

2018, and 4.96% in 2019). While Georgia experienced a gradual increase in high-technology exports as a share 

of manufactured goods between 2011 and 2015 (from 1.51% to 6.29%), Georgia is the only country in the 

South Caucasus where this figure has seen a downward trend since 2016, reaching a low of 2.57% in 2019. 

Lastly, the development of high-technology exports as a share of manufactured goods has been more sustainable 

in Armenia, accelerating from 1.14% in 2007 to 9.79% in 2019 without any notable slowing.   
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a. Information technology exports as a percentage of 

total goods exports, 2000–2019 

b. High-technology exports in millions of U.S. dollars, 

2007–2019 

Figure 3. Information and high-technology exports in the South Caucasus countries. 

Source: The Global Economy (2021). 

  

a. High technology exports as a percentage of 

manufactured exports, 2007–2019 
b. Number of patent applications by residents, 2000–2019 

Figure 4. High-technology exports as a share of manufactured goods and number of patent 

applications in the South Caucasus 

Source: The Global Economy (2021). 
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Meanwhile, all of the South Caucasus countries showed a downward trend in the number of patent applications 

by residents between 2000 and 2019 (see Figure 4, panel b). Azerbaijan has outperformed both Armenia and 

Georgia in number of patent applications since 2002, while Armenia began to outpace Georgia in 2012. 

Notably, Georgia led in the number of patent applications in the 1990s despite some steep declines, but it has 

failed to retain this status. Similarly, all of the South Caucasus countries saw a stable number of patent 

applications between 2002 and 2009; however, they have failed to reverse sharp downward trends in later years. 

4.2. Intraregional Comparisons Using the Polynomial Trendline Approach  

Figure 5 shows the innovativeness of individual countries in the South Caucasus and the region as a whole over 

a 10-year period (2011–2020). Overall, innovativeness showed a negative linear trend in Armenia and 

Azerbaijan and a positive linear trend in Georgia. This trend was also negative for the region. Moreover, 

Azerbaijan was the least innovative economy throughout the period under analysis, while Armenia achieved 

most of the highest values in the Innovations Index, except in 2018 and 2019. More recently, Georgia has led in 

innovativeness with index values of 35 and 37 in 2018 and 2019, respectively.  

Armenia has rapidly developed its innovativeness since 2011 and achieved a peak of 37.6 in 2013. Meanwhile, 

it reached its lowest value of 32.8 in 2018. Although the Innovations Index improved by approximately 3.7% in 

2019 compared to 2018, the value declined by 4.12% in 2020 compared to 2019. 

The second most innovative country in the South Caucasus is Georgia. Between 2011 and 2013, the country 

experienced noticeable increases in innovativeness, but this trend weakened between 2013 and 2015. The 

Innovations Index value peaked at 37 in in 2019, which represents the second-highest value since 2011 (the 

highest being Armenia’s record of 37.6 in 2013). However, Georgia experienced a sharp decline of 14.05% in 

innovativeness in 2020 compared to 2019.  

Compared to the volatile and fluctuating Innovations Index values in Armenia and Georgia, Azerbaijan has 

shown stable but low innovativeness between 2011 and 2020. In 2011, Azerbaijan had an innovativeness value 

of 29.2; this rose to 30.4 in 2012 and declined to 29 in 2013. Between 2014 and 2019, Azerbaijan achieved an 

innovativeness value of 30.05 per annum. However, as in Armenia and Georgia, innovativeness in Azerbaijan 

sharply declined in 2020 (by 9.93% compared to 2019). 

The regional average of innovativeness fluctuated between 2013 and 2014 but experienced a sharp fall in 2020. 

 

Figure 5. Innovations Index in the South Caucasus, 2011–2020 

Source: The Global Economy (2021). 

Figure 6 illustrates the year-over-year growth rate of innovativeness in the South Caucasus. The Innovations 

Index in all countries and the regional average fluctuated between 2012 and 2020. Over a nine-year period, 

Armenia and Georgia saw noticeable growth rates (e.g., 11.6% and 13.9% in 2015 in Georgia and Armenia, 

respectively). Notably, innovativeness grew by 13% in Armenia in 2015 and 16% in Georgia in 2019. 
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Conversely, growth rates for innovativeness were more restrained in Azerbaijan compared to Armenia, Georgia, 

and the South Caucasus average; values such as 0.7% in 2013 and 1.4% in 2016 were the lowest in the region. 

In addition, the sharpest decline in innovativeness growth occurred in 2020 in Azerbaijan: a decrease of 6.8% 

compared to 2019. By comparison, Armenia and Georgia experienced decreases of 2.7% and 0.3%, 

respectively, over the same period. 

 

Figure 6. Year-over-year growth rates for innovativeness in the South Caucasus economies (in 

percent), 2012–2020 

Source: The Global Economy (2021). 
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more optimistic expectations based on the relationship between innovativeness and economic growth in the long 

term. 
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state-building. The rule of law is heavily discussed and has been attributed to many success stories. Figure 8 
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Figure 7. GDP per capita in current U.S. dollars (X-axis) and the innovativeness index (Y-

axis) in the South Caucasus, 2011–2020 

Source: The Global Economy (2021).  
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Figure 8. Rule of law index (X-axis) and the innovativeness index (Y-axis) in the South 

Caucasus, 2011–2019 

Source: The Global Economy (2021). 
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Figure 9. The property rights index (X-axis) and the Innovations Index (Y-axis) in the South 

Caucasus, 2011–2020 

Source: The Global Economy (2021). 
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Figure 10. The economic freedom index (X-axis) and the innovativeness index (Y-axis) in the 

South Caucasus, 2011–2019. 

Source: The Global Economy (2021). 
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Figure 11. Information communication technology exports (X-axis) and the Innovations 

Index (Y-axis) in the South Caucasus, 2011–2019 

Source: The Global Economy (2021).  

5. Discussion 
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of economic growth impossible for the near future. However, new reforms that aim to increase total factor 

productivity, investments, and sectoral restructuring may allow Former Soviet Union (FSU) countries to reduce 

their dependence on commodities and make the green energy transition (Dabrowski, 2020). 
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such as economic growth, rule of law, property rights, economic freedom, and ICT exports, have had different 

effects on national innovativeness in each country. 

The analysis showed that economic growth and innovativeness go hand-in-hand in Georgia and in the South 

Caucasus as a whole, while rule of law contributes only partially to innovativeness. In Armenia, GDP per capita 

is more negatively associated with innovativeness than in Azerbaijan, but Azerbaijan is the only country in the 

region where rule of law is strongly and positively associated with national innovativeness. 

A similar picture emerges in terms of the role of property rights; innovativeness in the South Caucasus countries 

benefits from improvements in property rights to a lesser extent compared to accumulated wealth. Thus, the 

South Caucasus countries should follow a blended policy approach that not only focuses on economic or 

institutional factors but also political and governance factors to stimulate growth in innovativeness.  

Higher innovativeness should lead to increased output in innovative economic sectors, such as ICT. However, 

this expected relationship was not observed in individual countries and the South Caucasus as a whole. The 

results of this paper illustrate that ICT exports and innovativeness in Armenia remained stable, without 

noticeable improvements or declines. In Georgia, however, increasing ICT output was accompanied by higher 

innovativeness. In Azerbaijan, ICT output was lower than that of Armenia, Georgia, and the South Caucasus 

average. Generally, the relationship between ICT output and innovativeness was negative for the region as a 

whole.  

The steep decline in the number of patent applications in Azerbaijan and Georgia since 2008 implies that the 

Azerbaijan oil boom imbued the government with a certain level of confidence and led it reduce the stimulative 

actions necessary to boost R&D. Since the Georgian economy also benefited from Azerbaijan’s oil and natural 

gas projects, this may also hold true for Georgia. However, Azerbaijan has notably recovered from the severe 

downward trend in patent applications since 2012, but overall patent applications in Georgia reached a 

historically low number of 75, which was 30% lower than in Armenia and 63.2% lower than in Azerbaijan in 

2012. Dabrowski (2020) argued that market-oriented reforms in FSU countries stopped in the mid-2000s due to 

the completion of the transition from a command economy to a market economy. Therefore, stagnant market 

reforms may have led to lower innovative outputs (as reflected by the number of patent applications) compared 

to the active phase of the transition process. 

Intellectual property rights fuel international trade and play a pivotal role in ensuring the continuation of 

creative and innovative activities (Akkoyunlu, 2013). However, the results of the current paper indicate that the 

property rights and innovativeness indices were not associated in the South Caucasus. In other words, 

innovativeness did not respond to changes in property rights in the South Caucasus countries; in Armenia’s 

case, there was even an inverse relationship between these two variables. Therefore, the current exploratory 

study evokes an ongoing debate in economics. Intellectual property rights or property rights may be beneficial 

to protect the innovators; however, economic debates also point to the issues related to protecting yesterday’s 

winners for a long time, not allowing the emerging innovators to speak up (Morck and Yeung, 2001). 

Accordingly, a sole assumption of the good outcome of the property rights protection by the government does 

not apply in every country, especially when market failures and economic productivity and efficiency have not 

been achieved. Furthermore, a closer analysis of property rights, including intellectual property rights, must be 

conducted to shed light on their relevance to innovativeness in the South Caucasus.  

Global markets stimulate innovativeness by creating opportunities to use innovations overseas (Morch and 

Yeung, 2001). The analysis of the South Caucasus appears to support this claim, as a mainly positive 

relationship was found between economic freedom and innovativeness (except in Armenia). Only the 

Azerbaijani economy shows a significant and positive relationship between economic freedom index and 

innovativeness. In Georgia, the marginal benefit of economic freedom was lower than in Azerbaijan. In 

Armenia, economic freedom and innovativeness were negatively associated. Overall, economic freedom in the 

South Caucaus plateaued between 2011 and 2019.  
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In the Azerbaijani case, the positive association between economic freedom and national innovativeness may be 

fruitful for developing the business environment and entrepreneurship if challenges related to Dutch disease and 

job creation can be solved (Sadik-Zada et al., 2021; Sadik-Zada, 2021). Particularly with regard to structural 

improvements, Azerbaijan may benefit from more sustainable social policies (Aliyeva et al., 2021) and become 

a less risky country to cooperate with (Gong and Li, 2021). While Sadik-Zada et al. (2019) argued that the 

transmission of the resource curse and de-industrialization is a multi-sectoral phenomenon, diversification may 

not guarantee low levels of manufacturing shrinkage in a resource-rich country. The positive and noticeable 

association between economic freedom and innovativeness in Azerbaijan is promising, compared to other 

countries in the South Caucasus.  

In Azerbaijan’s case, it is notable that the absolute and positive association between innovativeness and rule of 

law and innovativeness and economic freedom shed light on specific channels that can be strengthened through 

state policies and programs to incentivize innovative outputs. Meanwhile, in Armenia’s case, the absolute and 

negative association between property rights and economic freedom was surprising. Usually, Armenia and 

Georgia score highly in international rankings of institutional and political measures, while Azerbaijan lags 

behind its neighbors. However, the findings from this study show that the countries’ international rankings do 

not provide crucial information on innovation and its key drivers. In other words, a high score does not 

necessarily mean that the rest of the economic indicators benefit from the achieved levels. Stated alternatively, 

if the impact of institutional variables is low, other parts of the economy grow less even though institutional, or 

governance indicators improve. Thus, it is important to identify the precise channels that impact innovativeness 

in the South Caucasus. Economic structures and institutional endowments differ from country to country, which 

also shape the average in the region. While the Azerbaijani economy is oil-based, the Armenian economy is 

extractives-based and the Georgian economy is services-led. Political realities and regime types shape the 

enabling environment and determine whether innovations will emerge or fail due to inadequate 

commercialization. In countries such as Azerbaijan, the state plays an important role in stimulating innovation, 

especially technological innovation (Sulyemanli, 2020). Without national innovation infrastructures, certain 

economic sectors in the South Caucasus are vulnerable to crisis due to a high share of foreign technologies, as 

evidenced by the case of Azerbaijan (Aliyeva, 2020). 

The main limitations of the study are its descriptive nature and small sample size for the time series data. 

Moreover, the lack of alternatives for measuring innovativeness in the South Caucasus—such as other indexes 

similar to the Innovations Index—was another limitation. More work is needed to unravel the country-specific 

conditions of innovativeness and region-level aggregation in the South Caucasus to determine optimal policies 

for stimulating innovative activities. To this end, a quantitative-only approach seems to be limited but relevant 

enough to construct alternative indices of national innovativeness in the South Caucasus. Additional empirical 

models and examinations of innovativeness of the South Caucasus may significantly contribute to the literature. 

Meanwhile, qualitative research methods are expected to yield grounded explanations of the variables of interest 

and uncover the views of both industry experts and academic researchers on the future innovativeness in the 

South Caucasus. Furthermore, political regimes, cultural endowments, and inherited Soviet resources are 

essential components of innovativeness in the region that remain unaddressed in mainstream economic research.  

6. Concluding Remarks 

This paper aims to explore the relationship between key economic and institutional variables and innovativeness 

in the economies of the South Caucasus. To this end, ongoing trends and discussions were covered in a 

literature review, and the Innovations Index in Armenia, Azerbaijan, Georgia, and the region as a whole was 

examined through figure analysis using a polynomial trendline approach. The main results of the figure analysis 

can be summarized as follows:  

• Innovativeness in the South Caucasus grew in Armenia and Georgia between 2011 and 2020; this applied to 

a lesser extent in Azerbaijan.  
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• For Georgia and the South Caucasus as a whole, innovativeness grew with economic prosperity (as 

measured by GDP per capita). However, the direction of this association differed for Armenia and 

Azerbaijan. 

• Improved rule of law leads to higher innovativeness according to the figure analysis of the current paper. 

However, innovativeness in Armenia, Georgia, and the South Caucasus as a whole did not increase as rule 

of law improved.  

• For the South Caucasus as a whole, improvements in property rights were associated with increases in 

innovativeness. However, results were more ambiguous for individual countries, as data points were almost 

equally distributed along the positive and negative parts of the polynomial trendline. 

• Greater innovativeness followed a rise in economic freedom in Azerbaijan and Georgia, but not in Armenia 

and the South Caucasus as a whole.  

• In Azerbaijan and Georgia, ICT exports are associated with more innovativeness, but this did not apply for 

Armenia and the region overall despite high performance in Armenia’s ICT manufacturing and exports. 

The South Caucasus countries must follow a more coordinated approach to tackle challenges related to 

individual components of innovativeness to achieve innovation-led economic growth and development. A 

traditional approach to analyzing innovative activities in the South Caucasus may not be fruitful due to the 

countries’ incomplete transition from command economies to market economies–even if many experts consider 

the transition period as finished–market and institutional failures, and industry policy matters. Moreover, as a 

region, the South Caucasus must overcome significant differences between countries to attract the attention of 

large economic powers such as China and the EU and to integrate into GVCs.  

As a modern economic reality, innovativeness is the basis of sustainable long-term economic growth and 

enables countries to cultivate a competitive advantage. If innovativeness is low, a country’s competitiveness 

will suffer, as evidenced by the Western Balkan countries (Despotovic, 2014). The South Caucasus offers an 

interesting case study, as the region encompasses various economic and political systems that may effect 

innovativeness. Although Azerbaijan’s digital projects, such as the Trans-Eurasian High-Speed Information 

Highway (TASIM), the International Cable System Europe-Persia Express Gateway (EPEG), and the Eurasian 

Connection Alliance (EuraCA), increase opportunities for innovation, private sector participation remains low, 

which creates various obstacles to full collaboration at the national economy level (Guseynov et al., 2021). 

Moreover, Georgia must actively strengthen its innovation potential through state aid to achieve long-term, 

sustainable, and innovative business capabilities (Takaladze, 2017). In addition, the role of the state must be 

rethought in Armenia, as there is a significant mismatch between the education system’s output and labor 

market demands.  
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