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Abstract

This study investigates the impact of oil prices and exchange rates on the manufacturing
output of small and medium-sized enterprises (SMEs) in Kazakhstan using data from the
period 2000 to 2023, within the framework of the ARDL model. In the Kazakhstani economy,
approximately 60% of SMEs operate in the wholesale and retail trade sectors, a factor that
has been taken into consideration in interpreting the effects of macroeconomic variables
on SME output. The results of the long-run analysis reveal that the exchange rate has a
significant and strong positive effect on SME manufacturing output. Although oil prices
do not directly exert a statistically significant influence on production output, the study
identifies an indirect effect of oil revenues on SME output via the exchange rate channel.
In the short-run findings, both exchange rates and oil prices are found to have significant
effects on production output; in particular, oil prices exhibit a positive impact in the short
term, which partially reverses in subsequent periods. The error correction term indicates
a rapid adjustment back to equilibrium in the long run. These results highlight the high
sensitivity of SME production performance in Kazakhstan to exchange rate fluctuations and
underscore the indirect influence of oil prices through exchange rate movements. The study
recommends enhancing the financial resilience of SMEs, minimizing exchange rate risks,
and closely monitoring changes in energy prices. Furthermore, it suggests the development
of policies aimed at promoting SMEs’ involvement in foreign currency-generating activities,
as well as protecting enterprises in the wholesale and retail sectors against price volatility.
In this context, the study makes a valuable contribution by providing a comprehensive
evaluation of the effects of macroeconomic variables on SME manufacturing output.

Keywords: SMEs; oil price; exchange rate; oil exporter; Kazakhstan

1. Introduction
Small and medium-sized enterprises (SMEs) play a fundamental role in fostering

economic growth, job creation, and innovation. In developing countries such as Kazakhstan,
SMEs not only contribute to economic diversification but also serve a critical function in
balancing the economy’s reliance on the energy sector. However, Kazakhstan’s economy,
being heavily dependent on oil exports, is inevitably affected by fluctuations in global
energy markets and changes in exchange rates. In particular, volatility in the US dollar
exchange rate and fluctuations in oil prices exert both direct and indirect effects on the
production output of SMEs.
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The international literature has extensively examined the vulnerability of SMEs to
economic shocks. Smallbone et al. (2012) examine how small and medium-sized enterprises
(SMEs) in the UK were affected by the 2008–2009 global financial crisis. Their findings show
that while many SMEs faced declines in sales, profits, and credit access, the effects varied
significantly across sectors. Some firms relied on cost-cutting and efficiency measures
to survive, whereas others adapted through innovation, diversification, and new market
development. The authors highlight that resilience depends less on firm size and more on
entrepreneurial flexibility, innovation capacity, and access to external support, emphasizing
the importance of strengthening SMEs’ adaptive capabilities for future crises. Miklian and
Hoelscher (2022) provide a conceptual review of the literature on how small and medium-
sized enterprises (SMEs) respond to exogenous shocks such as economic crises, natural
disasters, and pandemics. The study synthesizes existing research to identify the main
mechanisms shaping SME vulnerability and resilience, including financial capacity, supply
chain dependence, leadership behavior, and institutional support. It argues that while
SMEs are often portrayed as fragile due to limited resources, many demonstrate adaptive
resilience through innovation, social capital, and rapid decision-making. The review
emphasizes the need for a multidimensional understanding of resilience that includes
economic, social, and institutional factors, offering a framework to guide future empirical
studies and policy design. Halim et al. (2017) analyze how inflation, interest rates, and
unemployment affect SME performance in Malaysia. The results show that high interest
and unemployment rates negatively impact SMEs, while inflation has a minor effect. The
authors emphasize that macroeconomic stability and low borrowing costs are essential for
SME growth. Udoh et al. (2024) investigate how macroeconomic variables influence SME
performance and financing decisions in Nigeria. Using recent panel data, they find that
inflation and high interest rates negatively affect SME growth, while exchange rate stability
and access to finance support performance. The study concludes that sound monetary
policy and improved financial inclusion are key to enhancing SMEs’ sustainability and
contribution to economic development. Despite these contributions, there remains a lack
of empirical research specifically addressing the combined impact of these two critical
variables—exchange rates and oil prices—on SME manufacturing output in the context
of Kazakhstan.

SMEs in Kazakhstan exhibit a heterogeneous structure, spanning sectors such as
agriculture, oil and gas, automotive, and manufacturing. Their activities range from
artisans producing agricultural tools for local markets, to coffee shops in small towns,
internet cafés in city centers, and small-scale engineering or software firms serving global
markets. The influence of SMEs clearly extends from rural to international domains. At the
same time, Kazakhstan’s economy is highly dependent on oil prices, which underscores the
importance of analyzing the effects of exchange rate fluctuations and oil price movements
on the growth and productivity of SMEs in the country.

Despite the growing body of literature on SMEs and macroeconomic variables, there re-
mains a limited number of studies that jointly examine the effects of oil prices and exchange
rates on SME production output, particularly in oil-exporting developing economies. In
the case of Kazakhstan, existing research has largely focused on macroeconomic indica-
tors, financial systems, or overall economic growth, with relatively little attention given
to the SME sector. Therefore, this study aims to fill this gap by providing empirical evi-
dence on the combined impact of oil prices and exchange rates on SME production output
in Kazakhstan.

This study seeks to address the following research questions:

i. What is the relationship between oil prices and SME production output in Kazakhstan?
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ii. To what extent is the USD/KZT exchange rate associated with SME production output
in Kazakhstan?

The study tests the following null hypotheses:

H1. Oil prices have no statistically significant relationship with SME production output in
Kazakhstan.

H2. The exchange rate (USD/KZT) has no statistically significant relationship with SME produc-
tion output in Kazakhstan.

The main aim of this study is to examine the short- and long-run relationships between
oil prices, exchange rates, and SME production output in Kazakhstan using the ARDL
approach, thereby providing empirical evidence on how key macroeconomic variables are
associated with SME performance in an oil-dependent developing economy.

The findings indicate that the exchange rate has a strong and statistically significant
association with SME production output in both the short and long run. In contrast, oil
prices do not exhibit a statistically significant long-run relationship with SME output,
although short-run dynamics are observed. The results further suggest that oil prices are
indirectly associated with SME production through the exchange rate channel, highlighting
the importance of exchange rate dynamics in shaping SME performance in Kazakhstan.

By addressing this relationship, the study contributes to the existing literature and
provides insights for policymakers in developing strategies to mitigate the economic
vulnerabilities of SMEs.

2. Literature Review
Building on the above discussion, the following section reviews the existing literature

on oil prices, exchange rates, and SMEs. The relationship between the SME sector, oil prices,
and exchange rates is multifaceted and varies depending on the region and economic
context. In some cases, rising oil prices stimulate SME growth by boosting overall economic
activity and investment; however, in other instances, they may lead to adverse outcomes
such as increased operating costs and market instability. In Alberta, higher crude oil prices
have been associated with an increase in the number of small businesses, supporting the nat-
ural resource hypothesis (U-Din & Sadiq, 2022). Nigeria’s content development legislation
has opened pathways for SMEs in the oil and gas sector, potentially enhancing their contri-
butions to GDP and employment (Aigboduwa & Oisamoje, 2013). In developing markets,
oil price increases often lead to currency appreciation, which can benefit SMEs by reducing
import costs (Turhan et al., 2013). Conversely, a study examining the negative effects of oil
prices on SMEs found that in Nigeria, high oil prices increased transportation costs and
triggered industrial actions that disrupted commercial activities, adversely impacting SMEs
(Tende & Obumneke, 2014). Omolade and Ngalawa (2018) noted that oil price volatility
in Nigeria caused inflationary pressures that negatively affected the manufacturing sector
and, by extension, SMEs. Regarding volatility challenges, fluctuations in oil prices can
create uncertainty, affecting profitability and investment decisions of micro-enterprises in
regions such as Guimaras (Moralista & Martir, 2023).

Oladunni (2020) emphasizes that oil price shocks can adversely affect the non-tradable
output sector and lead to a decline in SME sector performance. This decline underscores
the need for a robust non-oil sector to mitigate exposure to oil price volatility. In their study,
Moralista and Martir (2023) identified a moderately negative correlation between oil prices
and the profitability of micro-enterprises within the SME sector, demonstrating that rising
oil prices tend to reduce profitability, particularly impacting energy-intensive industries
such as manufacturing and transportation.
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Sanjo and Ibrahim (2017) found that the exchange rate significantly and negatively im-
pacts the growth of SMEs in Nigeria, with lower exchange rates correlating with increased
SME growth. They emphasize the importance of exchange rate stability in enhancing trade
activities and competitiveness. In contrast, Lawal and Akanbi (2020) reported a positive
but statistically insignificant long-term effect of the exchange rate on the performance of
SMEs in Nigeria, indicating that exchange rate fluctuations do not substantially contribute
to SME performance over time. Belghitar et al. (2016) highlighted that volatile exchange
rates adversely affect the competitive environment for UK SMEs, causing reductions in
stock returns during both appreciations and depreciations, with notable differences in
exposure compared to larger firms. Ercan (2019) demonstrated that the SME sector in
Turkey is significantly affected by high exchange rate volatility, leading to declines in
commercial activities, sales reductions, and increased business interruptions, underscoring
the vulnerability of business owners to adverse exchange rate movements regardless of
their age. Simakova and Prazak (2024) emphasized that exchange rate effects on SMEs
in the manufacturing sectors of Romania and Hungary may lead to opposing impacts on
asset returns (ROA), contrary to macroeconomic expectations. Eklou (2023) found that
volatility in the US dollar exchange rate negatively affects firm productivity, particularly
among SMEs with low liquidity and high leverage. Young firms, often facing financial
constraints, are especially vulnerable to these fluctuations, highlighting the critical role of
financial frictions.

The SME sector is significantly affected by exchange rate fluctuations, as these changes
impact international investment costs and corporate profits. Effective management of
exchange rate exposure through financial practices is crucial for SMEs to mitigate risks
associated with globalization (Bishev & Boskov, 2016). Since exchange rate volatility can
influence profitability, SMEs face considerable exchange rate risks during international-
ization. Managing these risks differs from large firms, focusing on both operational and
financial hedging strategies to reduce risks and enhance market entry success (Badshah
& Borgersen, 2020). Ma and Shen (2004) emphasize that exchange rate risk substantially
affects the management of small and medium-sized enterprises (SMEs). They highlight
the importance of adopting supply chain risk management tactics to mitigate this risk and
improve the stability and efficiency of SMEs’ supply chains.

The SME sector is also notably impacted by exchange rate fluctuations because cur-
rency devaluation increases import costs, drives inflation, and reduces purchasing power,
thereby creating financial challenges in securing financing and effectively managing opera-
tional costs for entrepreneurs (Ahmad et al., 2024). Local currencies have been proposed
as a risk management tool to mitigate these risks and enhance the stability and welfare
of SMEs (Bácsi & Herczeg, 2014). Lee (2019) investigates the impact of exchange rate risk
insurance on SME exports in Korea, emphasizing that exchange rate volatility significantly
affects export performance. The study provides empirical evidence supporting the promo-
tion of such insurance as a means for SMEs to reduce these risks. Dang (2015) explores how
exporting SMEs manage exchange rate risk, highlighting that their strategies are influenced
by determinants such as the degree of internationalization, forex exposure, perceived forex
risk, and the availability of critical resources within the SME sector.

When examining studies specific to Kazakhstan, Nurmakhanova (2020) highlights
the country’s dependence on oil revenues, emphasizing that fluctuations in oil prices
significantly impact the economy. This relationship affects the real exchange rate due to
changes in local price levels, which in turn can influence the performance of the SME sector.
Dosmagambet et al. (2019) provide empirical analysis using a structural VAR methodology,
demonstrating that the credibility of the entire financial system in Kazakhstan is dependent
on oil prices. Moreover, oil price volatility influences changes in the currency value, thereby
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affecting the financial conditions of SMEs. Zamanbekov et al. (2020) focus on the need for
diversification and innovation, stressing their importance for SME development and their
role in the economy.

For Nigeria, one of the developing oil-exporting countries similar to Kazakhstan,
numerous studies have been conducted on this issue. Research on the performance of
small and medium-sized enterprises (SMEs) in Nigeria demonstrates the decisive role
of exchange rate volatility and macroeconomic instability in shaping sectoral growth.
Udo et al. (2026) show that exchange rate devaluation and tight monetary policies exert
adverse effects on SMEs’ cost structures, profitability, and investment capacity, and that
the combined impact of these shocks undermines firms’ operational and strategic decision-
making, thereby threatening their sustainability. Similarly, Alugbuo et al. (2023) and
Sulaiman and Abubakar (2024) emphasize that SMEs dependent on imported inputs are
more vulnerable to exchange rate fluctuations, leading to increased costs, deteriorating
price stability, and constraints on long-term planning and investment decisions. Studies
by Monday et al. (2017) and Obiukwu and Adurogboye (2025) further indicate that
exchange rate depreciation and instability predominantly exert negative effects on SME
performance, while theoretical advantages remain largely unexploited due to limited
export capacity and structural vulnerabilities. Moreover, the interaction between oil and
exchange rates plays a critical role in SME performance. Omolade and Ngalawa (2018)
and Tende and Obumneke (2014) demonstrate that fluctuations in oil prices and sectoral
dependence generate macroeconomic instability, thereby constraining the production,
investment, and growth capacity of SMEs operating in the manufacturing sector. These
studies also suggest that effective management of oil revenues can indirectly support SMEs
through improvements in infrastructure and access to finance. Eromosele (2025) highlights
that currency devaluation produces adverse effects—particularly for SMEs with limited
export capacity—through rising costs and declining productivity, and underscores the
importance of localized production and enhanced financial resilience.

Chinelo et al. (2025) analyze the impact of exchange rate fluctuations on SME sus-
tainability in a developing economy. The authors demonstrate that small firms with
import-dependent input structures face rising costs, shrinking profit margins, and finan-
cial planning difficulties under exchange rate volatility. Empirical findings indicate that
exchange rate instability has a statistically significant and negative effect on SME perfor-
mance; however, firms capable of managing exchange rate risk, increasing the use of local
resources, and maintaining financial flexibility exhibit greater resilience. Consequently, the
authors emphasize the necessity of ensuring macroeconomic stability, developing finan-
cial instruments to hedge against exchange rate risk, and strengthening firms’ strategic
adaptability to support SME sustainability.

Simakova and Prazak (2024) examine the impact of exchange rate movements on the
international trade performance of manufacturing SMEs in Central and Eastern European
(CEE) countries. Their empirical analysis focuses on the effects of the real effective exchange
rate and exchange rate volatility on exports and imports, revealing that SMEs are more
sensitive to exchange rate fluctuations than large firms. The findings indicate that currency
depreciation may stimulate exports in the short run; however, high exchange rate volatility
creates uncertainty and constrains trade volumes. Furthermore, SMEs with limited access
to financial instruments face difficulties in managing exchange rate risk, adversely affecting
their external trade performance. Overall, the study highlights that ensuring exchange rate
stability and improving SMEs’ access to hedging mechanisms are critical for enhancing
their international competitiveness.

Finally, U-Din and Sadiq (2022) analyze the effects of changes in crude oil prices on
small businesses (SMEs) in the Alberta province of Canada. The study evaluates the impact
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of oil price shocks on SME performance by accounting for sectoral differences, particu-
larly comparing energy-related sectors with non-energy sectors. The findings reveal that
increases in oil prices can generate positive effects for SMEs integrated into or indirectly
linked with the energy sector through higher revenues and demand, whereas firms oper-
ating in non-energy sectors may experience negative outcomes due to cost pressures and
declining demand. Additionally, oil price volatility is found to increase overall uncertainty,
thereby negatively affecting investment decisions. In conclusion, the study underscores
that oil prices present both opportunities and risks for SMEs, and that effective policy
design and sectoral diversification strategies play a critical role in balancing these effects.

In conclusion, although oil prices and exchange rates are critically important for
SMEs, their effects are often mediated by local economic conditions and structural factors,
suggesting the need for context-specific policy responses. The existing literature also
indicates that SMEs in developing and resource-dependent economies are highly sensitive
to exchange rate volatility and oil price fluctuations. However, despite this growing body of
evidence, there remains a limited number of studies that jointly examine these relationships
in the context of Kazakhstan. Therefore, this study aims to fill this gap by providing
empirical evidence on the combined impact of oil prices and exchange rates on SME
production output.

3. The SME Sector in Kazakhstan: Oil Dependence and Exchange
Rate Dynamics

The economy of Kazakhstan is predominantly based on the export of oil and natural
gas. The country’s economic performance is highly sensitive to fluctuations in oil prices
and exchange rate movements. This vulnerability significantly affects the operations and
sustainability of small and medium-sized enterprises (SMEs), in particular.

Although SMEs constitute an important component of Kazakhstan’s economy, their
activities are largely oriented toward local markets. However, due to the economy’s
dependence on the oil sector, depreciation of the national currency—the tenge (KZT)—
leads to increased import-dependent input costs and poses challenges for working capital
management. Exchange rate volatility adversely impacts SMEs’ financial planning and
investment decisions, thereby heightening uncertainty and risk within the sector.

Moreover, fluctuations in public spending driven by oil revenues threaten SMEs’ access
to government support programs and the continuity of these initiatives. This situation
restricts the growth potential of SMEs and poses a barrier to economic diversification.
Therefore, in order to support the development of the SME sector within the Kazakhstani
economy, it is imperative to implement policy measures aimed at reducing dependence on
oil, ensuring exchange rate stability, and diversifying financial instruments.

The Government of Kazakhstan is committed to pursuing sustainable and balanced
economic development by continuing to promote industrial diversification, with a par-
ticular focus on diversifying and expanding the SME sector. Small and medium-sized
enterprises (SMEs) constitute the backbone of any economy and, as empirical evidence
suggests, account for a substantial share of GDP in developed countries. For instance,
in OECD countries, the contribution of SMEs to GDP ranges between 50–60%, while the
proportion of the labor force employed by SMEs reaches up to 60% of total employment. In
the economy of the Republic of Kazakhstan, the share of SMEs in GDP was 28.4% in 2018,
increased to 32.8% in 2020, and reached 36.7% in 2023 (Table 1). According to the “Kaza-
khstan 2050 Strategy,” the goal is to raise the share of SMEs in GDP to 50% (Syzdykova &
Azretbergenova, 2025).
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Table 1. Small and Medium-Sized Enterprises in Kazakhstan.

2018 2019 2020 2021 2022 2023

Output by SMEs, Output Share in the Gross National Product of Kazakhstan

Share of GVA of
SMEs in GDP, % 28.4 31.7 32.8 33.5 35.1 36.7

Output by SMEs,
KZT Billion 26,473.0 32,386.9 33,626.9 41,952.6 59,221.4 68,710.4

Employment by SMEs

SME Employees
(’000) 3312 3448 3472 3511 4109 4326

SMEs to Total (%) 38.10 39.28 39.77 39.87 45.81 47.64

Number of SMEs

SMEs’ Number
(’000) 1577.7 1603.8 1610.5 1694.7 2026.5 2179.0

Number of
Operating SMEs 1241.3 1330.2 1357.3 1431.6 1818.8 2002.2

Note: SMEs = small and medium-sized enterprises, GVA = gross value added, GDP = gross domestic product.
Source: Bureau of National Statistics (2025).

Small and medium-sized enterprises (SMEs) are characterized by high adaptability
and the ability to swiftly respond to changing market conditions. SMEs tend to occupy
in-demand market niches, thereby contributing to the structural transformation of the
economy, increasing the production of goods and services that are in demand, rapidly
implementing innovative ideas, and addressing employment challenges in areas where
large-scale enterprises are less effective. The SME sector in Kazakhstan is significantly
affected by the country’s heavy reliance on oil revenues and the volatility of the exchange
rate (Syzdykova & Azretbergenova, 2024). This dependency creates vulnerabilities for SMEs
that may lead to economic instability—particularly during periods of fluctuating oil prices—
and negatively influence the overall business environment (Syzdykova & Azretbergenova,
2025; Syzdykova et al., 2021).

Kazakhstan’s economy is heavily dependent on oil, with approximately 50% of budget
revenues derived from this sector. Fluctuations in oil prices directly impact fiscal stability
and contribute to currency depreciation; for instance, the tenge lost 20% of its value in 2014
due to falling oil prices (Azretbergenova & Syzdykova, 2020). The dominance of the oil
sector constrains the growth potential of SMEs, which struggle to innovate and diversify
within a resource-dependent economic framework (Zarubina et al., 2024).

The real exchange rate is significantly influenced by oil price shocks, which can
indirectly affect GDP growth and SME performance (Nurmakhanova & Kretzschmar, 2011;
Nurmakhanova, 2020). SMEs face challenges in their pricing strategies due to exchange
rate volatility, complicating their operations in both domestic and international markets.
The absence of a stable economic environment hinders the development capacity of SMEs,
which often lack the resources to swiftly adapt to rapid changes. Conversely, while the oil
sector poses significant challenges, it also presents opportunities for SMEs—particularly
in non-oil sectors—to innovate and develop new products. This transition is essential for
fostering a more resilient economy capable of withstanding external shocks and promoting
sustainable growth. The graph below illustrates the changes in SME production output,
exchange rates, and oil prices in Kazakhstan over the period 2005–2023 (Figure 1). During
this time, SME production output showed a consistent and rapid upward trend: while
production output stood at approximately 1.5 million units in 2005, it reached 68.7 million
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units by 2023. This growth trend indicates an expansion in both the production capacity and
operational scale of SMEs, in parallel with the overall growth of the Kazakhstani economy.
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Figure 1. SME Output, Exchange Rate, and Oil Prices in Kazakhstan (2005–2023).

Exchange rate data reveal a significant rise, particularly after 2014. In 2014, the
USD/KZT exchange rate was 179.19, rising to 342.16 in 2016, indicating a substantial
devaluation of the national currency. This depreciation may have both positive and neg-
ative effects on SME production: while higher import-dependent input costs can hinder
production, increased foreign currency revenues or improved competitiveness of local
production may support SME growth. The surge in exchange rates during the 2015–2016
period coincided with a sharp increase in SME production output, suggesting that domestic
production gained a relative advantage over imports.

Oil prices, on the other hand, have experienced fluctuations, with relatively high
levels observed during 2008 and the 2011–2013 period. Given that oil prices have a direct
impact on oil-exporting countries like Kazakhstan, price increases may positively affect
the financing and demand conditions for SMEs. Although oil prices declined after 2014—
dropping to as low as $52.32 per barrel—the overall SME production output continued to
rise after 2015. This suggests that SMEs possess growth potential in non-oil sectors, and
that exchange rate increases may have contributed to the support of local production.

In summary, the dynamics between SME production output, exchange rates, and
oil prices in Kazakhstan indicate that exchange rate appreciation has been a key driver
of SME growth, whereas the effects of oil price fluctuations appear to be more complex
and multifaceted.

4. Data and Econometric Methodology
The study analyzes Kazakhstan’s SME production output, oil prices, and exchange

rates using time series data. This study employs annual time-series data from 2000 to 2023.
Due to data availability limitations, particularly in Kazakhstan (as a developing country),
and especially regarding SMEs, the analyses are confined to this specific sample period.
The explanatory variables include oil price (OP) and exchange rate (ER). Annual data were
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obtained from various sources, including the National Bank of Kazakhstan and the Bureau
of National Statistics. The mathematical formation of this theory is shown below:

SMEO = f (OP, ER) (1)

In the analysis of the effects of these factors on economic growth, the Autoregressive
Distributed Lag (ARDL) model developed by Pesaran and Shin (1995) and Pesaran et al.
(2001) was selected. The reasons for choosing this method are that both short-term and
long-term coefficients can be estimated simultaneously, long-term relationships between
variables can be determined independently of the degree of stationarity, different lag
numbers can be given to each variable in the model, and it can be applied to fewer samples
(Narayan & Narayan, 2004). While all variables must be integrated to the same degree in
traditional cointegration test methods, variables can be integrated to zero or first degree in
the ARDL approach. However, none of the variables in the model should be integrated at
two or more degrees (Pesaran et al., 2001). An estimation equation given in Equation (2)
was created. This equation shows the long-term relationship.

lnSMEOt = α0 + α1lnOPt + α2lnERt + ϵt (2)

Equation (2) shows the long-term relationship, and when the model is written as an
error correction model (ECM), Equation (3) can be written.

∆lnSMEOt = β0 +
p

∑
j=1

β1j∆lnSMEOt−j +
q

∑
j=0

β2j∆lnOPt−j +
m

∑
j=0

β3j∆lnERt−j + θϵt−1 + ut (3)

When Equations (2) and (3) are used together, we can obtain Equation (4).

∆lnSMEOt = ψ+η0lnSMEOt−1 + η1lnOPt−1 + η2lnERt−1

+
p

∑
j=1

β1j∆lnSMEOt−j +
q

∑
j=0

β2j∆lnOPt−j +
m

∑
j=0

β3j∆lnERt−j + et
(4)

Equation (4) shows the ARDL(p, q, m) model and ψ = β0 − θα0, η0 = θ, η1 = −θα1,
η2 = −θα2, is valid. In addition, in our ARDL model, the long-term coefficients are
determined by η0, − η1

θ , − η2
θ , respectively.

The ARDL framework used in this study captures short- and long-run relationships
among variables. However, it should be emphasized that the analysis does not establish strict
causal effects, and all interpretations should be understood as indicative of associations.

5. Results
5.1. Descriptive Statistics

Descriptive statistics for the variables included in the model are presented in Table 2.
According to the results, the lnER variable exhibits positive skewness, whereas the other
series display negative skewness. When comparing the kurtosis coefficients to the bench-
mark value of 3, it can be concluded that all series are platykurtic. Based on the Jarque–Bera
statistic, which simultaneously evaluates skewness and kurtosis, the null hypothesis of
“data are normally distributed” is accepted for all series at the 0.05 significance level. The
standard deviation of the lnSME variable is higher compared to the other two variables,
indicating that this variable exhibits greater volatility.
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Table 2. Descriptive Statistics.

LNSMEO LNOP LNER

Mean 16.31863 4.285406 5.403321

Median 16.56073 4.267457 5.188447

Maximum 18.04541 4.715190 6.131596

Minimum 14.24992 3.736717 4.789989

Std. Dev. 1.124219 0.310054 0.519130

Skewness −0.278967 −0.143406 0.228578

Kurtosis 2.106341 1.943149 1.317305

Jarque–Bera 0.878684 0.949363 2.407027

Probability 0.644460 0.622083 0.300138

5.2. Unit Root Test Results

While the ARDL method allows for the analysis of relationships among variables with
different orders of integration, it requires that none of the variables be integrated in the of
order two, I(2) (Narayan & Narayan, 2004). Therefore, it is crucial to apply unit root tests to
the time series data and determine the stationarity levels of the variables. The unit root
test helps verify the stationarity of our series and ensures the validity of the relationship
between oil prices, exchange rates, and SME output in Kazakhstan.

Essentially, the null hypothesis assumes non-stationarity of the variables. A variable
is considered non-stationary if the test statistic falls below the critical value at certain
significance levels when taken in absolute terms. For this purpose, the Augmented Dickey
& Fuller (ADF) test (Dickey & Fuller, 1981) was first applied in the study, followed by the
Phillips–Perron (PP) test (1988) to compare the results. In both tests, the null hypothesis is
the presence of a unit root, indicating that the series are non-stationary, while the alternative
hypothesis indicates stationarity. Table 3 presents the ADF unit root test results.

Table 3. ADF Unit Root Test Results.

Variables ADF (Level) ADF (1st Difference) Result

lnSMEO −1.513562 (0.5027) −4.977671 (0.0012) I(1)

lnOP −2.426968 (0.1487) −4.054360 (0.0077) I(1)

lnER 0.031828 (0.9500) −2.735968 (0.0094) I(1)
Note: The values in parentheses for the ADF test indicate the p-values. For the test specification, the level series
were tested using a regression equation with a constant and trend, while the differenced series were tested using a
regression equation with a constant term only.

The assumption of error terms being independent and having constant variance in
the ADF test poses problems when both autoregressive and moving average components
are present. Phillips (1987) and Phillips and Perron (1988) developed a unit root test that
accounts for possible autocorrelation and heteroskedasticity in the error terms. To address
issues related to autocorrelation and heteroskedasticity, as well as to obtain more reliable
information regarding the stationarity of the variables, this study applies the Phillips–
Perron (PP) test in addition to the ADF test (Table 4).

When considering the stationarity test results from both methods, it is observed that
all variables are non-stationary at their level values at the 1% significance level, but become
stationary at their first differences, indicating they are integrated in the order of one, I(1).
According to the obtained unit root test results, it is concluded that the variables share
the same order of integration. Although the ARDL bounds testing approach does not
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require variables to be strictly I(0) or I(1), it allows testing of both short-run and long-run
relationships among the variables.

Table 4. Phillips–Perron Unit Root Test Results.

Variables PP (Level) PP (1st Difference) Result

lnSME −1.593694 (0.4652) −4.977671 (0.0012) I(1)

lnOP −2.399180 (0.1556) −5.659630 (0.0003) I(1)

lnER 0.031828 (0.9500) −2.701849 (0.0101) I(1)

5.3. ARDL Results

After determining the stationarity levels of the series, the existence of a long-run
cointegration relationship among them was examined using the ARDL bounds testing
approach. An iterative procedure was employed to identify the most appropriate ARDL
model. Through this process, 32 different lag length combinations were tested, and the
optimal model was selected based on the Akaike Information Criterion (AIC). As a result
of the iteration, the ARDL (2, 3, 1) model was determined to be the best-fitting model
(Figure 2).

-1.6

-1.5

-1.4

-1.3

-1.2

-1.1

-1.0

-0.9

A
R

D
L

(2
, 3

, 1
)

A
R

D
L

(1
, 3

, 1
)

A
R

D
L

(2
, 3

, 2
)

A
R

D
L

(1
, 3

, 2
)

A
R

D
L

(2
, 2

, 1
)

A
R

D
L

(2
, 3

, 3
)

A
R

D
L

(1
, 3

, 3
)

A
R

D
L

(1
, 2

, 1
)

A
R

D
L

(2
, 2

, 2
)

A
R

D
L

(2
, 2

, 0
)

A
R

D
L

(1
, 2

, 0
)

A
R

D
L

(1
, 2

, 2
)

A
R

D
L

(2
, 2

, 3
)

A
R

D
L

(1
, 3

, 0
)

A
R

D
L

(2
, 3

, 0
)

A
R

D
L

(1
, 2

, 3
)

A
R

D
L

(1
, 0

, 0
)

A
R

D
L

(1
, 1

, 0
)

A
R

D
L

(1
, 1

, 2
)

A
R

D
L

(1
, 0

, 1
)

Akaike Information Criteria (top 20 models)

 

Figure 2. Selection of the ARDL Model.

The existence of a cointegration relationship among the variables is determined using
the F-statistic values. The calculated F-statistic is compared with the lower and upper
critical bounds provided by Pesaran et al. (2001). If the calculated F-statistic is below
the lower critical bound, it is concluded that there is no cointegration relationship among
the series. Conversely, if the F-statistic exceeds the upper critical bound, it indicates the
presence of a cointegration relationship. In cases where the F-statistic falls between the
lower and upper critical bounds, i.e., within the inconclusive region, a definitive conclusion
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about the existence of cointegration cannot be drawn. The ARDL bounds test results are
presented in Table 5.

Table 5. ARDL Bounds Test Results.

Null Hypothesis: No Long-Run Relationships Exist

Test Statistic Value k

F-statistic 9.519197 2

Critical Value Bounds

Significance I(0) Bound I(1) Bound

10% 3.17 4.14

5% 3.79 4.85

1% 5.15 6.36

According to the results in Table 5, the calculated F-statistic value (9.519197) is greater
than the upper bound critical value (6.36) at the 1% significance level determined by
Pesaran et al. (2001). Therefore, the null hypothesis (H0) is rejected, and it is concluded
that there is a cointegration relationship among the variables. It can thus be stated that
there is a long-term relationship between SME production output, oil prices, and the dollar
exchange rate. After confirming the existence of cointegration among the variables, the
long-term relationships between them were examined. The estimated long-term coefficients
are presented in Table 6.

Table 6. ARDL Long-Run Estimation Results.

Variable Coefficient Std. Error t-Statistic Prob.

LNOP 1.292437 0.156581 0.00160 0.9990

LNER 2.063830 0.068127 30.293759 0.0000

C −0.259368 0.997419 −0.260039 0.8023

According to the long-run ARDL estimation results, the exchange rate (LNER) has a
significant and strong impact on SME production output. The coefficient of the exchange
rate is 2.0638, with a p-value of 0.0000. This indicates that, in the long term, a 1% increase in
the USD/KZT exchange rate (i.e., depreciation of the Tenge) leads to approximately a 2.06%
increase in SME production output. This result becomes even more meaningful considering
that about 60% of SMEs in Kazakhstan operate in the wholesale and retail trade sectors.
These sectors are directly affected by currency depreciation through both cost and pricing
channels; as imported goods become more expensive, the demand for domestic products
rises, positively influencing SME production volume.

The oil price variable (LNOP), on the other hand, is statistically insignificant (p-value:
0.9990). This finding suggests that oil prices do not directly affect SME production. How-
ever, given that Kazakhstan’s economy is heavily dependent on oil exports, oil prices are
closely associated with exchange rate movements. When oil prices rise, foreign currency
inflows into the country may increase, which is associated with changes in SME production
output through an indirect exchange rate mechanism. It is important to note that these
findings indicate statistical associations rather than strict causality.

The fact that the exchange rate has such a strong and significant effect supports the
notion that oil prices influence SME production indirectly. In this context, exchange rate
fluctuations play a critical role for SMEs operating in the wholesale and retail sectors,
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which are not directly tied to the energy industry but are highly sensitive to import prices,
price pass-through effects, and consumption trends. This highlights the sensitivity of these
enterprises to currency movements rather than implying direct causation. Therefore, both
exchange rate policies and macroeconomic developments linked to energy prices indirectly
shape the production performance of these enterprises.

According to the short-run ARDL estimation results (Table 7), both the exchange
rate (D(LNER)) and oil prices (D(LNOP)) have significant and meaningful effects on SME
production output. The coefficient of the exchange rate variable is 1.482, with a p-value of
0.0041. This result indicates that short-term increases in the exchange rate positively affect
SME production output. Since most SMEs in Kazakhstan operate in the wholesale and
retail trade sectors, exchange rate fluctuations directly influence consumption and trade
volumes, leading to short-term increases in production activity. The positive effect of the
exchange rate can be explained by the higher demand for domestic products resulting from
the rising prices of imported goods, as well as by the competitive advantages gained by
some SMEs through export activities.

Table 7. ARDL Short-Run Estimation Results.

Variable Coefficient Std. Error t-Statistic Prob.

D(LNSME(−1)) 0.229329 0.229783 0.998022 0.3515

D(LNOP) 0.560222 0.173473 3.229455 0.0145

D(LNOP(−1)) −0.396497 0.172706 −2.295798 0.0553

D(LNOP(−2)) −0.227835 0.137193 −1.660691 0.1407

D(LNER) 1.482467 0.354697 4.179532 0.0041

CointEq(−1) −0.682913 0.178850 −3.818356 0.0034

The short-term effects of oil prices are more complex. The current period oil price
variable (D(LNOP)) is statistically significant and positive (coefficient: 0.560, p-value:
0.0145), indicating that rising oil prices increase SME production output in the short
run. However, this effect reverses in the following period: the lagged oil price variable
(D(LNOP(−1))) has a negative coefficient and is close to the statistical significance threshold
(coefficient: −0.396, p-value: 0.0553). This suggests that while higher oil prices initially
coincide with increased foreign currency inflows, potentially stabilizing the exchange rate
and influencing demand, they may later be associated with changes in production costs
and SME output. Particularly in logistics and supply chain activities—where energy costs
are significant—this demonstrates that SMEs are sensitive to short-term fluctuations. These
observations should be interpreted as statistical associations rather than causal effects.

The model’s error correction term (CointEq(−1)) is statistically significant, with a
coefficient of −0.682 and a p-value of 0.0034. This indicates that about 68% of short-term
disequilibria are corrected within the next period, and the system quickly returns to its
long-run equilibrium. This finding supports the view that, despite short-term shocks, SME
production output is primarily determined by long-term structural factors, meaning that
the effects of variables such as the exchange rate and oil prices are temporary but significant.

In conclusion, while the exchange rate exerts a strong and consistent influence on SME
production output in both the short and long run, the impact of oil prices emerges only
in the short term and may change direction over time. This fluctuating influence of oil
prices can be interpreted as an indirect transmission mechanism reflecting Kazakhstan’s
dependence on oil revenues and their impact on the exchange rate. For SMEs operating
in sectors with high price pass-through effects—such as wholesale and retail trade—these
macroeconomic variables play a particularly decisive role.
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Table 8 presents the model’s diagnostic test results. According to the Ramsey-Reset
test, since the probability value is greater than 5%, the model is correctly specified. To
test for the presence of heteroskedasticity and autocorrelation, the Breusch–Godfrey het-
eroskedasticity test and the Breusch–Pagan–Godfrey autocorrelation test were conducted.
As the probability values for both tests are greater than 5%, no evidence of heteroskedastic-
ity or autocorrelation was found. Additionally, the Jarque–Bera normality test was applied
to verify whether the residuals are normally distributed, and since the probability value is
greater than 5%, it is concluded that the errors in this model follow a normal distribution.

Table 8. Post-estimation Results.

Ramsey RESET Test

F-statistic: 1.134425 p-value: 0.3278

Heteroskedasticity Test: Breusch–Pagan–Godfrey

F-statistic: 0.758342 p-value: 0.6490

Serial Correlation LM

F-statistic: 2.613051 p-value: 0.1672

Normality

Skewness: 0.195048 Kurtosis: 2.791926 Jarque–Bera:
0.130313 p-value: 0.936921

Furthermore, to examine the stability of the estimated ARDL model—or, in other
words, to determine whether any structural breaks exist—the CUSUM and CUSUMSQ
graphs, which use the squared recursive residuals, are presented in Figure 3.
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Figure 3. CUSUM and CUSUMSQ Graphs.

When examining the CUSUM and CUSUMSQ graphs in Figure 3, it can be observed
that there are no structural breaks, and the long-run coefficients estimated using the ARDL
bounds testing approach are stable.

6. Discussion
This study set out to examine the relationship between oil prices, exchange rates, and

SME production output in Kazakhstan within the ARDL framework, with a particular
focus on both short-run and long-run dynamics. The empirical findings provide important
insights when evaluated in light of the research hypotheses and the existing literature.

First, the results indicate that the exchange rate has a strong and statistically significant
association with SME production output in both the short and long run. Therefore, the
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null hypothesis stating that “the exchange rate (USD/KZT) has no statistically significant
relationship with SME production output” is clearly rejected. This finding is consistent with
a large body of literature emphasizing the sensitivity of SMEs to exchange rate movements,
particularly in developing and import-dependent economies. Studies such as those by Sanjo
and Ibrahim (2017) and Ercan (2019) similarly report that exchange rate volatility plays a
critical role in shaping SME performance through its effects on costs, competitiveness, and
market uncertainty.

However, the positive coefficient identified in this study contrasts with some findings
in the literature that report negative effects of exchange rate depreciation on SMEs. This
difference can be explained by the structural characteristics of the Kazakhstani economy.
In particular, the dominance of SMEs in wholesale and retail trade implies a strong price
pass-through mechanism, whereby rising import prices increase demand for domestically
produced goods. Thus, exchange rate depreciation may, under certain conditions, stimulate
local production rather than suppress it. This highlights the importance of country-specific
factors in determining the direction of exchange rate effects.

Second, the results show that oil prices do not have a statistically significant long-
run effect on SME production output. Accordingly, the null hypothesis stating that “oil
prices have no statistically significant relationship with SME production output” cannot be
rejected in the long run. This finding aligns with the broader literature suggesting that the
impact of oil prices on SMEs is often indirect rather than direct. Studies such as Omolade
and Ngalawa (2018) and Nurmakhanova (2020) emphasize that oil price fluctuations
primarily influence macroeconomic variables—especially exchange rates—which in turn
affect firm-level performance.

At the same time, the short-run results reveal that oil prices exert a significant but
temporary effect on SME output, which diminishes or reverses over time. This dynamic
supports the argument that oil price shocks operate through transmission channels rather
than through direct production linkages. In the context of Kazakhstan, an oil-exporting
economy, increases in oil prices are associated with changes in foreign exchange inflows
and currency dynamics, which subsequently influence SME activity.

Taken together, these findings support the existence of an indirect relationship between
oil prices and SME production output operating through the exchange rate channel. This
result contributes to the literature by empirically demonstrating the mechanism through
which resource dependence can shape SME performance in developing economies. It also
reinforces the argument that macroeconomic variables should not be analyzed in isolation,
but rather as part of an interconnected system.

From a broader perspective, the results highlight the structural vulnerability of SMEs
in resource-dependent economies. Consistent with the literature (e.g., Miklian & Hoelscher,
2022; Eklou, 2023), SMEs are particularly exposed to external shocks due to limited financial
capacity, high import dependency, and restricted access to risk management instruments.
While exchange rate depreciation may create opportunities in terms of competitiveness,
these benefits are not evenly distributed across firms and sectors.

Overall, the findings underscore the importance of macroeconomic stability—especially
exchange rate stability—in supporting SME development. At the same time, they point
to the need for a more nuanced understanding of how oil price fluctuations affect the real
sector, particularly through indirect transmission mechanisms. In this sense, the study
contributes to the broader debate on the role of resource dependence in shaping economic
structure and firm-level performance in developing countries.
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7. Conclusions
This study examined the relationship between oil prices, exchange rates, and SME

production output in Kazakhstan over the period 2000–2023 using the ARDL approach.
The empirical findings provide clear evidence that exchange rate movements are strongly
and positively associated with SME production output in both the short and long run. In
particular, the long-run estimates indicate that depreciation of the domestic currency is
associated with a substantial increase in SME production. This result can be explained
by the structural characteristics of the Kazakhstani economy, where a large proportion of
SMEs operate in wholesale and retail trade, and where rising import prices tend to shift
demand toward domestically produced goods.

In contrast, the results indicate that oil prices do not have a statistically significant
long-run relationship with SME production output. However, short-run dynamics reveal
that oil price changes are associated with temporary positive effects that may reverse
in subsequent periods. These findings suggest that oil prices do not directly determine
SME production performance but instead influence it indirectly through macroeconomic
transmission channels.

More specifically, the results support the existence of an indirect mechanism whereby
oil price movements are associated with exchange rate dynamics, and exchange rate
changes are, in turn, associated with SME production output. Therefore, the relationship
between oil prices and SME performance should be interpreted as indirect and association-
based rather than causal. This finding highlights the importance of considering macroeco-
nomic interdependencies in resource-dependent economies such as Kazakhstan.

Taken together, the results underscore the central role of exchange rate dynamics in
shaping SME production performance, while also revealing the indirect and time-varying
nature of oil price effects. These findings imply that SMEs in Kazakhstan are highly sensitive
to currency fluctuations, both in terms of opportunities (e.g., increased competitiveness
and demand for domestic goods) and risks (e.g., rising costs of imported inputs and
financial uncertainty).

Based on these empirical results, several policy implications emerge. First, the financial
resilience of SMEs should be strengthened against exchange rate volatility. Although
currency depreciation may stimulate production through increased domestic demand, it
can also impose significant cost pressures on firms that rely on imported inputs. Therefore,
the development and wider use of financial risk management instruments—such as forward
contracts, futures, and options—should be encouraged. In addition, foreign exchange
risk insurance schemes and access to financial advisory services could help SMEs better
understand and manage exchange rate exposure, while improvements in financial literacy
would further enhance their capacity to cope with macroeconomic fluctuations.

Second, SME policies should be designed in an integrated manner with developments
in energy and foreign exchange markets. Given that oil price fluctuations are indirectly
transmitted to SMEs through exchange rate movements, policymakers should closely
monitor energy market dynamics and incorporate these developments into broader macroe-
conomic and SME policy frameworks.

Third, SMEs with export potential should be actively supported and encouraged
to engage in foreign currency-generating activities. Targeted financial incentives, export
promotion programs, and improved access to international markets could enable SMEs to
benefit more effectively from exchange rate movements and enhance their competitiveness.

Fourth, sectoral diversification within the SME sector should be promoted, particularly
toward higher value-added and less import-dependent activities. Encouraging SMEs to
move into more advanced production segments would contribute to building a more
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resilient economic structure and reduce vulnerability to both exchange rate volatility and
commodity price fluctuations.

Finally, it is important to emphasize that the findings of this study reflect statistical
associations rather than strict causal relationships. While the results provide robust evi-
dence on the interaction between macroeconomic variables and SME production output,
they should be interpreted with caution. Future research could extend this analysis by
incorporating sector-level data, higher-frequency observations, and alternative econometric
approaches to provide more detailed and causally oriented insights.
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