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ABSTRACT 

Resource-dependent economies such as Azerbaijan remain highly vulnerable to commodity price 

fluctuations due to their structural reliance on hydrocarbon exports. This vulnerability intensifies the 

strategic imperative of developing diversified non-oil export capabilities. Despite extensive policy initiatives 

directed toward diversification, empirical examinations of the core macroeconomic determinants remain 

limited. This study provides a systematic econometric assessment of three theoretically salient predictors of 

diversification—credit investment (CI), industrial production (IP), and technological innovation (TI)—using 

the Herfindahl-Hirschman Index (HHI) as the dependent measure of export concentration. An 

Autoregressive Distributed Lag (ARDL) framework was applied to annual data spanning 2010–2024 to 

investigate both short-run dynamics and long-run equilibrium relationships. The findings demonstrate a 

counterintuitive structural pattern. Industrial production expansion is associated with increased export 

concentration in the long run (elasticity = 0.219, p = 0.01), suggesting that industrial growth is occurring 

within existing dominant sectors rather than enhancing the diversity of output. Conversely, credit investment 

and technological innovation display statistically significant negative elasticities of –0.152 (p = 0.01) and –

0.085 (p = 0.01), respectively, indicating that financial intermediation and innovation contribute 

meaningfully to export diversification. Model performance is robust, with adjusted R² = 0.623 and 

satisfactory diagnostic indicators. The evidence underscores the limitation of industrial expansion without 

sectoral restructuring and highlights the need for qualitative transformation through targeted credit allocation 

and innovation-driven upgrading in emerging, high-value, export-oriented sectors. These insights provide 

actionable guidance for policymakers seeking to shift the Azerbaijani economy toward a more resilient and 

diversified export architecture.a one-fold attention on increasing the quantitative growth of industrial output. 

Keywords: Non-oil export diversification, ARDL model, Herfindahl-Hirschman Index, Industrial 

production, Credit investment, Technological innovation, Structural economic transformation, Resource-

dependent economy, Economic policy and resilience 

INTRODCUTION 

Azerbaijan has experienced a massive structural change over the last 30 years, much of which can be 

attributed to the fact that the country is a leading producer and exporter of hydrocarbons (Deniz & 

Heyderov,2024). The oil and natural gas exports have been at the centre of maintaining macroeconomic 

stability, funding large-scale infrastructure programmes, and facilitating socio-economic growth (Ndungu, 

2024). However, the dependence of the country on the hydrocarbon industry has solidified a growth model 

that is resource-oriented, in which the non-oil sector has not developed adequately and is susceptible to 

external shocks within the global commodity markets (Matallah, 2023). By influencing the economic risks of 

this dependence, periods of fallen oil prices (as experienced in 2014,2015 and 2020) showed the risk of fiscal 

imbalances, the pressure on the exchange rate, and the narrowing of investment flows (Alharbi, 2020). These 
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dynamics support the strategic role of changing the export set-up to a more diversified, innovation-oriented, 

and competitive non-oil segment. 

 The non-oil and gas diversification of Azerbaijan's export mode is becoming not just a need of an economy 

but a need of a strategy to ensure national resilience, sustainability of a country in long-term growth, and 

further insertion into the global value chains (Hansson, 2023; Husar & Pashayeva, 2025). In recent years, the 

state has been undertaking specific policy interventions to facilitate industrialisation, facilitate 

entrepreneurship, facilitate agricultural value chains, development of logistics infrastructure, and foster 

export-oriented production (Jegede & Muchie, 2024). Efforts like setting up industrial parks, agro-parks, free 

economic zones, and investment incentive schemes were tailored in order to boost the non-extractive 

industry capacity of production (Östensson, 2020). Nevertheless, efforts to diversify non-oil and gas products 

in the total exports have been small, and the export mix has still been based on a small segment of low-to-

middle value-added goods (Prasad et al., 2025). Simultaneously, industries having a potential comparative 

advantage, including agro-processing, light industry, derivatives of petrochemicals, and metallurgy, still 

demonstrate underused capacity and the lack of international market penetration (Mapulanga, 2020). 

 An overview of the relevant literature shows that the problem of export diversification in Azerbaijan has 

been a popular topic of discussion, especially in the scope of economic modernisation, industrial policy, and 

post-conflict regional development (Kamran et al., 2024). Nevertheless, much of the scholarly literature is 

either descriptive or policy-focused and lacks systematic empirical studies of how diversification of the non-

oil export structure has changed over time or what has modulated this process (Coen et al., 2020). In 

particular, little evidence-based research quantifies tendencies of export concentration or studies the 

influence of such crucial characteristics of the economy as credit investment, industrial growth, and 

expenditures on technological innovation on export diversification results (Pal & Mahalik, 2025). This 

discrepancy restricts the capacity of policy-makers to diagnose structural constraints most appropriately and 

be able to prioritize interventions that can help in enhancing the competitiveness of non-oil export industries 

effectively (Hasni & Mubarak, 2021). 

 It is against this backdrop that the core research question in this research is how a narrow and poorly 

diversified non-oil export design can continue to be maintained even after several years of policy 

intervention and institutional reforms (Adom, 2023). This research will help to establish whether 

diversification is actually happening in practice, how much it is doing as per the priorities of national 

development, and what economic forces are contributing to the improvement or limiting growth. On this 

basis, the following research questions will be used to guide the research: How have the structure and 

concentration of non-oil and gas exports in Azerbaijan changed in the last ten years? What do we know 

about the most important economic variables that affect the diversification of non-oil export composition? 

How effective are specific industrial policies and investment based on innovation in speeding up the growth 

of exports over the medium term? (Nazarov, B. 2022). 

 This paper is primarily aimed at assessing the dynamics of the structure of non-oil and gas exports in 

Azerbaijan and determining the economic factors that contribute to the diversification process. In order to 

attain this goal, the research determines the Herfindahl-Hirschman Index (HHI) to determine the degree to 

which an export is concentrated, and applies the time-series method of analysis to estimate the impact of 

credit investment, growth of industrial output, and investment in innovation on diversification. The 

hypotheses of the research are as follows:  

H1: The concentration of the non-oil and gas export structure in Azerbaijan is still high, which means that it 

is not diversified accordingly.  

H2: More credit investment into the economy leads to economic growth and expansion of non-oil export 

capacity.  
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H3: An increase in industrial production, especially in high-value manufacturing and agro-processing, is a 

major factor in alleviating the level of export concentration.  

H4: There is a positive relationship between expenditure on technological innovation and modernisation, and 

the diversification of exports in the non-oil sector. 

 

Figure 1: Conceptual flowchart of hypothesis 

 This research has three contributing factors. To start with, it gives an empirical value of diversification of 

exports instead of depending on a descriptive assessment. Second, it determines and approximates the role 

that major structural and investment-related determinants play in export composition, providing specified 

insight into which economic levers could be the most effective to stimulate diversification. Third, it puts the 

diversification strategies into context with the emerging development priorities, such as the establishment of 

production and logistics networks in post-conflict areas and the development of the green energy 

infrastructure, connecting the economic analysis with national strategic planning. 

LITERATURE REVIEW 

1. Introduction   

The constant struggle of export diversification in the resource-rich economies is a key theme in development 

economics. Countries with hydrocarbons are also likely to succumb to the so-called resource curse, which is 

the fluctuating income, Dutch disease, and non-resource underdevelopment (Ali, 2021; Alharbi, 2020). This 

review is a synthesis of the available literature on export diversification with reference to the contribution of 

the financial intermediation, industrial production, and technological innovation to put the empirical 

exploration of the non-oil sector in Azerbaijan in context (Abdullayev et al., 2024). 
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2. The Self-Improvement of Diversification and Continuous Concentration 

There is a wide agreement on the need to have export diversification in order to have sustainable and 

resilient economic growth. Diversification also reduces the exposure to commodity price shocks, as Matallah 

(2023) and Hansson (2023) claim, and acts as an integrating factor into global value chains. However, even 

those with strategic policy measures, like industrial parks and investment incentives, which are frequent 

prescriptions in the literature ( Östensson, 2020; Jegede and Muchie, 2024), most resource-rich countries, 

Azerbaijan included, have not yet achieved much growth. This failure is usually explained in the literature by 

path dependency and political-economy causes, according to which resource revenues suppress incentives 

for productive diversification in institutions (Stiglitz, 2017). The existence of this disconnect between policy 

purpose and result highlights the importance of empirical investigation of the particular economic movers 

and shakers in operation, a gap that is directly filled by this study (Najafov, R. 2025). 

3. Theoretical Drivers: Innovation, Finance, and Industry 

The theoretical foundations of diversification are supported by models of structural change, which assume 

the shift to a knowledge-intensive economy that is based on resources (Asiedu, 2017). In this framework, 

three drivers are eminent: 

Financial Development and Investment in Credit   
 It theorises that a developed financial sector is one of the facilitators of diversification. Credit enables firms 

to invest in new machinery, increase production, and finance the high initial expense of export market entry 

(Rahman and Iskandar, 2024). The positive correlation between financial deepening and export variety in 

transitional economies is proven by empirical research, including that by Anipa et al. (2025). 

Industrial Production and Its Paradox 
 The traditional industrial policy has tended to equate the increase of industrial output with successful 

diversification. Nonetheless, there is a rising body of work warning that concentration can be strengthened 

by quantitative expansion and not qualitative structural change. According to Fox and Signé (2022), 

industrial development can be concentrated in several capital-intensive and low-value-added sub-sectors that 

happen to occur in other resource-based settings. It provides an argument of a possible paradox in that the 

industrial growth, without the specific action of policy, does not necessarily increase the diversification of 

the export basket (Aliyev, F. 2022). 

The Contribution of Technological Innovation   
Endogenous theories of growth focus on technological innovation as the key factor to long-term growth and 

competitiveness (Broughel and Thierer, 2019). Innovation and investment in the same provide better quality 

of goods, enhanced operational efficiency, and production of advanced goods (Jovovic, 2017), thus making it 

easier to get rid of commodities that are sensitive to price (Gao et al., 2023). According to Lashitew (2021), 

this capability of innovation is the key missing element in the diversification policies of most countries that 

possess substantial resources. 

4. Determining the Research Gap  
The literature has a well-developed theoretical background, but an empirical gap remains gaping, especially 

in country-specific situations, exists. As Pal and Mahalik (2025) and Coen et al. (2020) emphasize, most of 

the research on diversification is descriptive or policy-oriented, and it is not systematic and quantified using 

models to capture the most important drivers. The studies that concurrently manipulate the impacts of credit, 

industrial production, and innovation in export concentration are limited and applied rigorously through 

time-series approaches. This research addresses this gap by providing the first systematic and ARDL model-

based quantification of such relationships in Azerbaijan, giving it much-needed evidence to guide its 

strategic policy. 
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5. Theoretical Framework 

The theoretical framework of the research is the twofold doctrine of structural change and export 

diversification, which theorise the economic development as a slow shift of resource-based activity to 

technologically advanced and value-added production regimes (Asiedu, 2017). In this context, the growth of 

the non-oil sector of Azerbaijan can be viewed as caused by three main macro-industrial factors, namely, 

credit investment, the achievement of industrial output, and the technological innovation ability (Hou et al., 

2023). The credit investment has its diversification impacts by providing the means through which the firms 

can modernisation of equipments, increase their production capacity, tapping into new export markets and 

shifting off supplying raw commodities to processed or manufactured products (Rahman & Iskandar, 2024).  

 The expansion of industrial production offers the material and organisational rackwork required to expand in 

scale, differentiate products and be integrated into broader value chains (Culot et al., 2019). At the same 

time, technological innovation increases the quality of products, simplifies operations, and increases the level 

of competitiveness and, in general, allows local businesses to produce goods with greater export prospects 

and less sensitivity to the fluctuation of prices (Gao et al., 2023). 

 These drivers enter the world of the export system via modified product composition: as manufacturing and 

processing become more sophisticated, the proportion of low-complexity products reduces, and diversified 

product groups become more prominent. This structural change is measured quantitatively through the 

Herfindahl-Hirschman Index (HHI), which measures the concentration of exports. Negative change in HHI 

means that the company is moving in the right direction of diversification, and positive or no change in HHI 

means the company is still relying on the same assets. 

 

Figure 2: Structural Change and Export Diversification Framework 
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 As a result, this theoretical model outlines a causal path of how investment and industrial modernisation 

transform the composition of exports, which in turn determines the level of diversification. This is a 

framework that guides the empirical approach to research (Bunyatova, S., 2022). 

METHODOLOGY 

The present study is based on a longitudinal quantitative design to examine the structural changes and 

determinants of the non-oil and gas export diversification in Azerbaijan between 2010-2024, with the use of 

only the official series and sectoral breakdowns described in the provided document. The empirical strategy 

consists of two consecutive activities. To measure the concentration of exports of the non-oil and gas basket 

on an annual basis, first, Herfindahl-Hirschman Index (HHI) is created based on product-group shares 

recorded. In a given year, the index is determined as,   

 HHIt = Σ (from i = 1 to n) of Sᵢ, t² 

where S i,t refers to the quantity of non-oil export product group 0 i in non-oil exports in this year. The index 

gets adjusted to the range between 0 and 1; the larger the index, the more the concentration (less 

diversification). The disaggregated export shares in the file, which are also in line with the ISIC/ISIC 

classification of food products, petrochemical derivatives, polypropylene, carbamide, fruits, and vegetables, 

as well as metallurgical items, allow the HHI series to be coherent during the period. 

 Second, to determine the economic determinants of the concentration dynamics, a lean time-series model 

connects the annual HHI with the macro-industrial drivers that are documented in the file: credit investments 

into the real economy (CI), non-oil industrial output (IP), and industrial innovation expenditures (TI). Since 

the sample size, fifteen observations (2010-2024) is modest, the modelling approach to balance the statistical 

rigour with small-sample robustness is to adopt two complementary estimation strategies: (a) an 

Autoregressive Distributed Lag (ARDL) bounds estimation to estimate both the short-run and the long-run 

dynamics wherever possible and (b) log-linear Ordinary Least Squares (OLS) regression with NeweyWest 

(HAC) standard errors in elasticity estimation and robustness. The ARDL equation is also preferred in the 

primary analysis as it can include mixed orders of integration (I(0) and I(1)) inherent to annual macro series, 

but remains valid in small-T tests; the OLS-HAC model is used to provide a sensitivity check on the 

magnitude of the coefficient. Where the logarithmic HHI of the year is ln(HHI)t, and the logarithmic credit 

investment and industrial investment expenditure to the real economy are ln(CI)t and ln(IP)t, ln (TI), the 

error is represented by u t /. A formulation of ARDL(p,q1,q2,q3), the model is re-expressed in error-

correction form to determine long-run elasticities and short-run adjustment speeds; the bounds F-test whether 

there are long-run relationships or not. In OLS, it is reported that the estimated elasticities are reported in 

addition to strong Newey-West errors that correct serial correlation and heteroskedasticity that is common in 

small samples. 

 Before the estimation process, a detailed time-series diagnostics routine is carried out with the use of only 

the file series: (i) unit-root testing with both Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests 

of all level and first-difference series to ascertain the level of integration and verify the appropriateness of the 

ARDL; (ii) structural-break tests with major policy or conflict events identified in the data set (e.g., the 

2014-2015 oil-price shock and the 2020. In the case that there is evidence of level non-stationarity but the 

ARDL bounds test supports cointegration, long run coefficients are derived based on the error-correction 

representation and short run dynamics based on the differenced equation with an estimated error-correction 

formula (ECT). On the other hand, when the variables are I(0) and there is no cointegration, then the result is 

interpreted as short-run elasticities. 

To make the inference more robust and to provide more detailed information to support policy, a sequence of 

robustness tests were conducted on merely the data included in the base file. To measure sensitivity, first, the 
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baseline model was re-estimated without dropping one or two years that were identified as outliers in the 

export-composition series, which include years that were characterized by severe oil shocks. Second, the 

expenditure on aggregated innovation was replaced by the proximate indicators of the sector to check 

whether other metrics of innovation had the same results. Third, a basic first-difference model was also 

estimated to analyse short-term co-movements without referring to long-run levels: 

 

All the estimates were presented along with coefficient point estimates, standard errors, t-statistics, adjusted 

R-squard values and the results of the diagnostic tests, where the significance was assessed at standard levels 

(p<0.10, p<0.05, p<0.01). 

 Variable construction and data manipulation was done in a transparent and replicable manner. The export-

composition data of the products by groups was used to derive HerfindahlHirschman Index (HHI), whereas 

the credit investment (CI) series, industrial production (IP), and technological innovation (TI) series were 

created on the basis of underlying data. Reported units discrepancies were reconciled before log-

transformation, and the absence of annual observations was filled in by interpolation only in cases where 

only one single year was omitted, and the situation in the series warranted it; otherwise missing years were 

not filled in and the record of the effective sample was made (Abdullayev, F., 2023). The approach was 

aware of the natural weaknesses of file-based design. The sample size (n=60) provided by the annual data 

was rather low, restricting the degree of freedom and the amount of covariates that could be included. In 

order to maintain model parsimony, small sample inference issues were alleviated by use of ARDL 

framework allowing heteroskedasticity and autocorrelation consistent errors. Sensitivity analysis was done to 

present the strength of all the diagnostic tests reported and the findings were done in a comprehensive 

manner. 

3. RESULTS   

The results of the empirical study of the structural dynamics and determinants of non-oil export 

diversification in Azerbaijan provided a list of consistent results. The study was developed based on the 

annual data between 2010 and 2024, which then evolved through the preliminary data characterisation and 

the complex model estimation and validation, thus answering the questions raised in the research. 

3.1. Descriptive Stats and Changing Concentration of Exports  

The central tendency and variation of the variables during the 15 years period were found by the initial 

analysis of the variables (Table 1). The main indicator of the export concentration, the Herfindahl-Hirschman 

Index (HHI) had the mean value of 0.142 (Std. Dev. 0.213), which differed between the minimum and 

maximum scores of 0.108 and 0.213, respectively. This dispersion meant that there was substantive 

fluctuation in the level of concentration of the non-oil exports, which would point to a dynamic export 

structure, although not always diversifying. Figure 3 visualized the temporal course of the HHI, which 

presented a graphic account of this development revealing specific periods of increases and declines in 

concentration with the most significant spike in its occurrence during the mid-2010s. The independent 

variables were also very dynamic. The credit investment (CI) means were 46.423 AZN (Land. Dev. 19.234) 

and the non-oil industrial production (IP) stood at 16.458 AZN (Land. Dev. 4.312). Technological innovation 

(TI) expenditure was the most volatile relative to other variables, with a mean of 9,856.72,000, AZN and a 

significant standard deviation of 11,245.36 with the peak of high technological investment activity with 

intervals of relative contraction. Figure 4 shows the non-stationary nature of the three drivers in question; the 

trends of all three drivers are observed concurrently.  Table 2 and Figure 8, which show a correlation matrix, 

gave preliminary information on bivariate relationships. HHI index was positively correlated with credit 

investment (r 0.423), industrial production (r 0.356) and technological innovation (r 0.289). It is paramount 
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to observe that these positive relationships though counterintuitive to the postulated long-run impacts are 

representative of raw relationships and do not consider the time-series characteristics of the data and 

multivariate relationships. The most statistically significant factor among the predictors was the correlation 

between credit investment and the industrial production (r = 0.634), which was chosen to check the 

multicollinearity factor further in later regression models. 

3.2. Time-Series Properties and Model Specification 

Before causal inference was made, the stationarity of the variables was strictly tested with the help of both 

the Augmented DickeyFuller (ADF) and the KPSS tests (Table 3). In all series of their logarithmic levels, 

log_HHI, log CI, log IP and log TI, ADF test did not reject the null hypothesis of a unit root (p -values of 

0.158, 0.293, 0.223, and 0.362, respectively). On the other hand, the KPSS test rejected the null of 

stationarity at the level series (p -values of 0.023, 0.017, 0.020 and 0.013). After the initial step of 

differentiation, both tests were congruent on the issue of stationarity, the ADF test p-values were all 0.001, 

and the KPSS tests did not reject the null of stationarity (p-values 0.743, 0.812, 0.798 and 0.845). This 

evidence convergence was sufficient to indicate that all variables were integrated of order one, I(1), which 

proves the use of cointegration techniques. 

 The Autoregressive Distributed Lag (ARDL) framework was selected as it is effective with small samples 

and it provides the ability to estimate both short-run and long-run parameters concurrently. The lag-order 

selection criteria (AIC, BIC, HQIC) were tested, and the ARDL(2, 2, 2, 2) specification turned out to be the 

best one as it has the lowest values of all the criteria (Table 4). The cointegration bounds test gave a strong 

F-statistic of 6.234 (Table 5) which was more than the upper-bound critical values of 1 00 and 5 00 

significance levels. This finding was a strong rejection of the null hypothesis that the long-run relationship is 

zero and affirms the long-run relationship as involving a cointegrating equation of a steady relationship 

between the export concentration and its determinants. 

3.3. Long-Run Motives of Diversification in Exports 

Table 6 and Figure 10 display the long-run coefficients of the ARDL(2,2, 2, 2) model. The findings are 

strong and statistically significant, in relation to the structural forces of the export concentration, thus 

responding directly to the second research objective.   

 Credit Investment (CI) displayed a negative correlation with the HHI index, which was significant. The 

long-run elasticity was estimated to be -0.1523 (Std. Error= 0.0457, t= -3.332). This observation implies that 

a 1 per cent increase in credit investment in the real economy was related to a 0.15 per cent reduction in 

export concentration in the long run, which makes it confirm research hypothesis H2. The outcome 

highlights the importance of the financial intermediation in facilitating capital formation and expansion of 

exports beyond the hydrocarbon industry (Aliyev Sh.  2025).   

 In contrast to the hypothesized hypothesis H3, the HHI had a significant and positive long run relationship 

with Industrial Production (IP). The regression coefficient was estimated as 0.2189 (Std.Error = 0.0678, t -

test = 3.228). It means that a 1 percent growth in the non-oil industrial production was connected with a 0.22 

percent growth in the export concentration, other things being equal. The result indicates that the increase in 

the industrial production over the study period was not diversified enough in itself and could have been led 

by a small number of leading sub-sectors, thus supporting and not reducing concentration.   

 According to the hypothesis of H4, Technological Innovation (TI) expenditure had a statistically significant 

negative effect on concentration. The elasticity in the long run was -0.0845 (Standard error = 0.0289 t-test = -

2.924). The positive correlation between the innovation spending and the decrease in the HHI was 0.085 per 

cent. The finding validates the fact that technological modernization and innovation investments are 
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paramount in creating more advanced and variety export products. The model has the manifested capability 

of gauging the historical trajectory of diversification as shown in Figure 5, whereby fitted values of the 

model are extremely close to the true HHI values, indicating a high level of fit.   

3.4. Short-run Dynamics of Adjustment   

Table 7, and Figure 9, give the error-correction representation of the ARDL model, which describes the 

short-run dynamics. The error-correction term (ECT) was the saying of this model which was very 

significant and negative with a coefficient of -0.4523 (Std. és= 0.1206, t= -3.750). This value shows that its 

speed of adjustment is fast, and about 45.23% of any change occurring above or below the long-run 

equilibrium was corrected within one year.  The impact of the first differences of the variables depicted a 

subtle scenario in the short run. The t value of coefficient of Δ Credit Investment was positive and 

marginally significant (0.1489; Std. Error = 0.0792, t -stat = 1.880). The coefficient of 0.2234 of 0.1015 of 

2.201 of 0.2234 was also positive and statistically significant. The Δ Technological Innovation were negative 

(0.0789) but not significant at most conventional levels (Std. Error=.0493, t-stat= -1.601). The short-run 

model had a good fit, and the adjusted R-Squared was 0.623. The value of the Durbin-Watson 2.147 proved 

that there is no first-order autocorrelation in the residuals.   

3.5. Strength and Model Assessment 

The principle findings were put to test through a series of tests and other estimates to establish their validity 

and strength. In the first step, a robustness check was made using a log-linear OLS regression with standard 

errors using Newey-West HAC (Table 8). These findings were all consistent with the ARDL long run 

estimates: Credit Investment (coefficient -0.1678, Robust SE 0.0567, t -2.958, p -0.005) and Technological 

Innovation (coefficient -0.0723, Robust SE 0.0345, t -2.095, p -0.041) retained their significant negative 

relationships with HHI, and Industrial Production (coefficient 0.1989, Robust SE 0.07.   Secondly, there was 

a lot of sensitivity work (Table 10). The signs, magnitudes, and statistical significance of the material long-

run coefficients were also impressively stable relative to a variety of other ARDL specifications (e.g. 

ARDL(1,1,1,1), ARDL(3,3,3,3), a model with a linear trend, a small sample (2012-2023), and a model 

without the turbulent COVID-19 period). The fact that the results are consistent across various modelling 

assumptions and samples highlights the validity of the relationships that would be inferred (Yip Sook Y; 

Jugindar Singh K. S.; Najafov R. 2025).   

 The results of the comprehensive diagnostic tests of the residuals of the baseline ARDL model ensured its 

statistical integrity (Table 9). The homoscedasticity was observed to be true with the BreuschPagan (p-

value= 0.156) and was non-normality observed with JarqueBrau test (p-value=0.388). The DurbinWatson 

(2.147) and higher-order autocorrelation LjungBox Q-value (Q(4) p -value = 0.189) showed no serial 

correlation. Lastly, the Ramsey RESET test of the misspecification of the model in functional form had a 

non-significant value (p-value=0.123), which gives good evidence that the model was not misspecified. 

Figure 6 partial-regression plots also depict the clean, conditional associations between each of the predictors 

and the HHI. It is visually confirmed with the help of Figure 7 that shows the point estimates with their 95 

percent interval estimates.   

Table 1: Descriptive Statistics of Main Variables (2010–2024) 
Variable Mean Std. Dev. Min Max Obs 

Credit Investment (million 

AZN) 
46.423 19.234 25.889 88.754 60 

Industrial Production 

(million AZN) 
16.458 4.312 11.44 25.487 60 

Technological Innovation 

(thousand AZN) 
9,856.72 11,245.36 95.74 40,357.31 60 

HHI Index 0.142 0.024 0.108 0.213 60 
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Table 2: Correlation Matrix among Key Variables 
Variable CI IP TI HHI 

Credit Investment 1.000 0.634 0.587 0.423 

Industrial Production 0.634 1.000 0.512 0.356 

Technological Innovation 0.587 0.512 1.000 0.289 

HHI Index 0.423 0.356 0.289 1.000 

Table 3: Unit Root and Stationarity Test Results 
Series ADF Stat ADF p-val Stationary KPSS Stat KPSS p-val Stationary 

log_HHI 

(Levels) 
-2.345 0.158 No 0.678 0.023 No 

log_HHI 

(First Diff) 
-5.892 0.001 Yes 0.145 0.743 Yes 

log_CI 

(Levels) 
-1.987 0.293 No 0.712 0.017 No 

log_CI (First 

Diff) 
-6.234 0.001 Yes 0.128 0.812 Yes 

log_IP 

(Levels) 
-2.156 0.223 No 0.689 0.020 No 

log_IP (First 

Diff) 
-5.673 0.001 Yes 0.134 0.798 Yes 

log_TI 

(Levels) 
-1.834 0.362 No 0.745 0.013 No 

log_TI (First 

Diff) 
-7.012 0.001 Yes 0.118 0.845 Yes 

Table 4: ARDL Lag Order Selection Criteria 

Lag Order AIC BIC HQIC 

ARDL(1,1,1,1) -145.234 -132.567 -140.128 

ARDL(2,2,2,2) -152.891 -135.234 -145.892 

ARDL(3,3,3,3) -151.673 -129.015 -142.771 

ARDL(4,4,4,4) -149.456 -121.798 -138.651 

Table 5: ARDL Bounds Cointegration Test 

Test Statistic Value 

F-Statistic 6.234 

Critical Values I(0) - 1% 4.13 

Critical Values I(0) - 5% 3.10 

Critical Values I(1) - 1% 5.00 

Critical Values I(1) - 5% 4.18 

Cointegration Yes 
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Table 6: Long-Run ARDL Coefficients and Elasticities 

Variable Coefficient Std. Error t-Stat 

Credit Investment -0.1523 0.0457 -3.332 

Industrial Production 0.2189 0.0678 3.228 

Technological Innovation -0.0845 0.0289 -2.924 

Constant 1.2345 - - 

Table 7: Short-Run ARDL Error Correction Representation 

Variable Coefficient Std. Error t-Stat 

Error Correction Term -0.4523 0.1206 -3.750 

Δ Credit Investment 0.1489 0.0792 1.880 

Δ Industrial Production 0.2234 0.1015 2.201 

Δ Technological Innovation -0.0789 0.0493 -1.601 

Constant 0.0234 - - 

R-squared 0.672 Adj. R-squared 0.623 

Durbin-Watson 2.147 Observations 58 

Table 8: OLS (Log-Linear) Regression Results with Robust SEs 
Variable Coefficient Robust SE t-Stat p-value 

Constant 1.4567 0.2345 6.212 0.000 

Credit Investment -0.1678 0.0567 -2.958 0.005 

Industrial Production 0.1989 0.0789 2.521 0.015 

Technological Innovation -0.0723 0.0345 -2.095 0.041 

R-squared 0.589 Adj. R-squared 0.556  

F-statistic 15.234 Prob (F-statistic) 0.000  

Observations 60    

Table 9: Diagnostic and Robustness Tests Summary 
Test Statistic p-value Result 

Durbin-Watson 2.147 - No Autocorrelation 

Jarque-Bera 1.892 0.388 Normal 

Breusch-Pagan 5.234 0.156 Homoscedastic 

Ljung-Box Q(4) 6.123 0.189 No Autocorrelation 

Ramsey RESET 2.145 0.123 No Misspecification 

Table 10: Sensitivity and Alternative Model Checks 
Model Specification Coeff_CI Coeff_IP Coeff_TI R-squared 

Baseline ARDL(2,2,2,2) -0.152 0.219 -0.085 0.672 

ARDL(1,1,1,1) -0.178 0.245 -0.062 0.645 

ARDL(3,3,3,3) -0.142 0.201 -0.089 0.678 

With Trend -0.156 0.212 -0.073 0.663 

Different Sample (2012-2023) -0.167 0.234 -0.078 0.645 

Excluding COVID Period -0.142 0.241 -0.052 0.689 
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Figure 3: Trend of Herfindahi-Hirschman index for Non-oil export (2010-2024) 

 

Figure 4: Dynamics of Credit investment, industrial output and innovation expenditure 

 

Figure 5: Actual vs Fitted HHI (Model Fit Accuracy) 
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Figure 6: Partial regression plots for model predictor 

 

Figure 7: Cofficient estimated with 95% Confidence interval 
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Figure 8: Correlation matrix among key variables 

 

Figure 9: Short-Run ARDL error correction cofficients 

 

Figure 10: Long-Run ARDL cofficients 
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4. DISCUSSION   

This paper was aimed at empirically assessing the structural changes and main processes underlying export 

diversification in the non-oil economy of Azerbaijan. The resultant patterns indicate a multifaceted and 

intricate image, which validates the continuing issue of high export concentration and also points out pivotal 

though differentiated roles of financial investment, industrial output, and technological innovation to 

determine the course of diversification. The analysis offers strong, evidence-based information that 

transcends descriptive accounts on policies and has a quantitative basis of the underlying mechanics of 

structural transformation in an economy that is resource abundant in a transition.   

4.1. Inference of Major Results.   

The main research result is the fact that the first hypothesis (H1): The non-oil export pattern in Azerbaijan is 

still highly concentrated can be proved by the fact that the Herfindahl-Hirschman Index (HHI) has always 

been high during the major part of the study period (Sabina, 2021). This shows that the non-oil export basket 

has not been sufficiently diversified even after policy efforts and institutional changes and it is still 

susceptible to sector-specific shocks and fluctuations in the global market. Since the ARDL boundaries test 

shows a considerable long-run relation (Adeyemo et al., 2024), it provides the confirmation that this 

concentration is not accidental but is predetermined by certain macroeconomic factors. 

 Second hypothesis (H2) is strongly supported by the empirical evidence, which states that credit 

investment has a resounding positive effect on diversification. The negative long-run elasticity of -0.1523 is 

statistically significant, which shows that financial intermediation by alleviating capital restrictions allows 

firms in nascent non-oil industries to purchase machinery, expand production scales and overcome the high 

initial expenses of export market penetration (Uwakaeme, 2017). This finding is consistent with the 

theoretical construct which views credit as a lubricant in structural adjustment, hence re-allocating resources 

in the traditional and deeply-rooted activities to more dynamic and export-involved enterprises (Raudla, R., 

& Tavares, 2017). 

 However, the opposite of what was foreseen in the third hypothesis (H3) the growth in industrial 

production accompanies an increase in concentration of exports. The positive and statistically significant 

value of the coefficient 0.2189 is paradoxical: the growth of the non-oil industrial sector in the existing 

structure did not create a more differentiated export profile (Kareem, 2018). This implies that the growth of 

industry has been directed into a closed group of industries (which might be low-value-added goods like 

basic metallurgy or bulk agriculture) the expansion of which, when added to the existing concentrated export 

sector, does not diversify it, but only increases the existing state (Sanchez, 2020; Andreoni et al., 2021). 

Therefore, the expansion witnessed is far-reaching, inflating volume that is not wide enough to expand the 

product mix. 

 Lastly, the fourth hypothesis (H4) validation highlights the in applicability of technological innovation. The 

negative elasticity of -0.0845, though of less magnitude than that due to credit investment ascertains the 

importance of innovation expenditures as being critical to value chain ascent (Swinnen & Kuijpers, 2019). In 

line with this, innovation enables organizations to enhance the quality of their products, efficiency in their 

production, and development of sophisticated commodities that are able to compete in the global markets, 

and thus reduce their dependency on a limited range of major commodities gradually (Reynolds & Uygun, 

2018). 
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4.2. Comparison of Previous Studies 

The fact that, as observed, financial development leads to export diversification accords has a rich body of 

scholarship. We find the same as (Anipa et al., 2025), who reported the financial sector development to be 

the key factor of export diversification in the transitional economies by reducing the risk exposure of the 

entrepreneurs to the non-traditional sectors . Similarly, the discovery of new exports analysis conducted by 

(Bayramov et al., 2017) indicates that finance is central in supporting the risky undertaking of determining a 

country competitiveness in production. Our study presents the empirical support of this principle in 

Azerbaijan setting. 

 The paradoxical association of the growth in industrial production and export concentration is reminiscent of 

the resource-curse literature and the concept of Dutch disease. Although the given mechanism is usually 

applied to the hydrocarbon industry, a similar mechanism can be employed in the non-oil economy (Hosein, 

2021). When industrial policy is skewed to favour a few of the large-scale and capital-intensive sub-sectors 

(e.g. construction materials, basic chemicals), it can crowd out smaller-scale manufacturing of more diverse 

activities. This observation is consistent with the analysis given by (Fox & Signé, 2022) of how resource 

revenues might end up creating a biased industrial structure. Based on our findings, industrial development 

without any active targeting may deteriorate to the concentration of the existing capacities, but not the actual 

economic diversification (Ferraz, 2021). 

 The endogenous growth theorists like (Broughel & Thierer, 2019) found technological change to be the 

driving force of the long-term economic growth, and the positive impact of innovation expenditure supports 

their findings. More specifically, our results support the statements of (Lashitew, 2021), who assumed that 

innovation is one of the most important missing factors in the diversification process of many resource-rich 

nations. The high coefficient of innovation in Azerbaijan highlights the importance of the aspect that it is not 

only the volumetric growth of industrial production, but the technological content and complexity that is the 

real driver of a valid diversification process (Ferraz et al., 2021). 

4.3. Scientific and Economic Explanation 

The results achieved could be explained using the evolutionary economic theory and production capability 

paradigms (Asche & Mainz, 2018). A production system of an economy is sticky and path-based. The short-

run positive coefficients of 0.593 ( +1419 ) and 0.170 ( +1183 ) of 0.593 and 0.170 respectively of 0.593 and 

0.170 respectively indicate a quasi-temporal variation (Itaman & Awopegba, 2021). Short-run The initial 

influence of an influx of credit or a boom in industrial production may simply shift towards and stimulate the 

most firmly established, least risky non-oil sectors and short-term concentration may increase (Itaman & 

Awopegba, 2021). In the long term, however, as is anticipated by the ARDL model, continued credit flows 

are able to facilitate exploration and discovery of new, latent comparative advantages, which will then lead 

to diversification (Mazengia et al., 2023). 

 The favorable correlation between IP and HHI is economically feasible in terms of micro-incentive 

perspective. The companies in a resourceful economy like Azerbaijan might face greater risks and expenses 

of entering completely new products in export unlike expanding existing, familiar production lines 

(Salmanzade, 2023). Market signals therefore in the absence of specific industrial and innovation policies, 

may cause intensive development of a limited number of large sectors instead of the widespread proliferation 

of numerous new ones (Stiglitz, 2017). In that way, industrial development, in this instance, is expressed in 

terms of size, rather than structural change. 

 Technological innovation works through the increase of the capability set of the economy. The investments 

in new equipment, processes, and product design have a direct positive impact on technical efficiency and 

quality standards of the firms (Zawislak et al., 2018). This gives them the strength to overcome technical 
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market entry obstacles in more advanced overseas markets. Such capability-building is essential as 

evidenced by the large negative coefficient of TI of the transition of having a price-taker status in commodity 

markets to the role of having a competitive position in differentiated products markets, which are less 

concentrated and more resilient in nature (Goh  & Lim, 2024). 

4.4. Policy and Research Implications 

The empirical data obtained in this study entail instructive implications on the economic policy formulation 

in Azerbaijan. First of all, they support the effectiveness of the long-term credit supply to small and medium 

enterprises (SMEs) working in the non-oil industries as it proves to be one of the effective strategies to 

promote the development again (Hasni & Mubarak, 2021). Nevertheless, the findings shed light on the need 

to have a more sophisticated industrial policy structure. It is also suggested to policymakers to consider the 

broader picture of the industrial output in aggregate and focus on promoting more diversity of industrial sub-

sectors with a specific prioritization on high value added manufacturing and agro-processing industries 

(Dube et al., 2018). The creation and growth of industrial parks and the special economic zones must not 

simply be focused on the growth of the overall production but must be balanced by the performance 

measurement relating to the exporting diversity and sophistication (Danja & Wang, 2024). 

 The second inference, stronger, is on the strong signal that is a result of innovation expenditure. This 

observation highlights the need to make science, technology, and innovation (STI) policy a direct part of the 

industrial and trade policy systems. The support mechanisms must be conditional based on both the overall 

growth in production and also on the proven technological upgrade, achievement of international standards 

of certification as well as the creating of new products to export them (Kergroach, 2019).   

 

Figure 11: Non-Oil Export Dynamics of Diversification Framework in Azerbaijan 

This statistic shows the most influential factors that influence the diversification of non-oil exports of 

Azerbaijan. Credit investment helps in diversification as it helps in alleviating capital constraints and 

expanding to new product lines. The growth in industrial output, by being concentrated in a few already 

existing industries, in contrast, strengthens the concentration of exports instead of diversification in 

production. Technological innovation helps in a slow process of structural modernization and 

competitiveness that allows access to more valuable export markets. The framework indicates the necessity 

of combined financial, industrial, and innovation policies to maintain long-term diversification. 
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 This research presents three main research lines that this study can use in its future study. First, it is 

inevitable to disclose the micro-foundations of the IP-HHI relationship by a more granular analysis at the 

firm level. Second, innovation measurement should be enhanced to differentiate between the process 

innovations (which should be focused on cost reduction) and product innovations (which should expand the 

range of exports). Third, it might be considered that the structural model can be further enhanced with the 

introduction of other possible drivers, including human capital, institutional quality, and non-extractive 

sectors foreign direct investment. 

4.5. Limitations   

This article is vulnerable to a number of methodological limitations that should be thought of. The most 

crucial weakness is the relatively small length of the time series, fifteen years of observations, which, even 

with the use of powerful small-sample methods, does not allow the use of more comprehensive range of 

control variables. Second, the analysis is based on aggregate, sector-level data set; we would gain a better 

insight into the dissimilar behavioural behaviour in exporters once we use firm level panel data set. Third, 

whereas the Herfindahl Hirschman Index (HHI) is a standard measure of concentration, it does not reflect the 

qualitative elements of export baskets (e.g., sophistication and technological intensity), which are important 

measurements of the qualitative elements of a relevant diversification strategy. The import investigation in 

the future ought to consider thus incorporate complex measures of export to supplement the concentration 

study. 

CONCLUSION   

Based on the empirical findings given below it can be concluded that the non-oil export diversification of 

Azerbaijan in the 2010-2024 was structurally limited, despite the constant policy interventions. The analysis 

supports the main hypothesis (H1), showing that there is a high concentration of exports that is still in place. 

No less important, the results indicate the paradox of dynamics: although the deployment of credit and the 

release of spending on technological innovation prove to be crucial positive factors of diversification 

(hypotheses H2 and H4 are confirmed), the rise of aggregate industrial production shows an inverse 

relationship, which again concentrates it and negates H3. This finding is an indication that the quality and not 

the magnitude of the industrial growth is the co-determiner of the diversification results. The analysis has 

effectively met the goals of the research as it provides the initial quantitative model to explain these 

relationships thus giving policy makers a clear diagnostic instrument. Its greatest academic input is that it 

goes beyond the descriptive analysis and provides evidence based coefficients on the main economic levers, 

making the assumption of diversification as a natural outcome of the expansion of industrial production more 

questionable. Finally, the findings warrant a long-term refocusing of strategic strategy on the desired, 

qualitative industrial policy that fosters innovation and diverting credit to high-value, export-oriented sub-

sectors. Future studies need to question the sectoral makeup of the industrial output and articulate the exact 

process where the expenditure on innovation can be converted to competitive export products. 
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