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1. Introduction

Firm growth is an intensively explored topic (Saari et al., 2021). Firm growth is a complicated
process, which depends on social, cultural, and economic factors. It is the sole responsibility of
managers to manage all these above-mentioned factors efficiently so that the purpose of
consistent firm growth can be achieved (Rauf et al., 2023a). Despite the abundance of the small
firm growth literature still a little is known and its literature is highly fragmented (Hafiz et al.,
2022). In the economic literature, determinants of firm growth have also been explored by many
researchers. Example of these determinants include export status (Grazzi & Moschella, 2018),
size (Asmaranti & Sihombing, 2025), age (Ng et al., 2024), human capital (Borazon et al., 2024),
R&D (Abed, 2025), access to finance (Cheratian & Goltabar, 2025), leverage (Ma et al., 2025),
profitability (Pham & Kalyebara, 2020), investment (Tingbani et al., 2025) and cash holding
(Islam et al., 2024).

The review of the empirical literature tells us that several empirical studies have investigated the
determinants of firm growth for different countries. For instance, Innovation, number of owners,
initial size of firm and limited competition is significantly positively linked with firm growth.
Grazzi and Moschella (2018) have also studied determinants of the firm growth. They have used
the data of Italian firms and found that the firms involved in exports tend to grow faster than non-
exporting firms of similar age group and size. Further, the positive effect associated with growth,
declines with age.

Firm growth enhances both the aggregate demand as well as the increase in aggregate supply of
the country (Morettini et al., 2023). Rauf and Rashid (2019) define volatility as the exposure to
danger or hazard. Volatility is cyclical (Shiravand et al., 2025), it remains higher in the
developing economies than the developed nations. In addition, it enters not only in life of an
individual (Rauf et al., 2023a) but also affects firm (Rauf et al., 2023b).

Chang and Li (2024) and Sheykhi et al. (2025) analyzed the impact of volatility. The most
common finding emerging form these studies is that volatility has a significant adverse influence
on economic growth. Volatility is considered as a major fact of economic life of both individuals
and firms. Because volatility makes firm major decision uncertain (Ito & Haneda, 2017). For
example, which product to develop and produce, technology to use and employees to hire.
Therefore, knowledge of volatility firm growth relationship is essential for the betterment of
firms in particular and society in general.

Shih and Hung (2008) documented that the link between investment and volatility is ambiguous;
however, most empirical studies support adverse effect of volatility on investment. Existing
theoretical and empirical literature suggests that volatility both at firm and aggregate level are
significantly negatively associated to GDP growth as well as investment (Ramey and Ramey,
1995). Ahmed and Hamid (2011) have examined the determinants of growth of the firm and
reported that finance is a main hurdle to the growth of a firm in Pakistan. To the best of our
knowledge, it would be an initial empirical study of the link between volatility and firm growth
under heterogeneity in Pakistan.

Besides the direct impact of volatility on firm growth, there is possibility that volatility may affect
the growth of firm differently for exporting and non-exporting firms. Indeed, some studies in
literature have reported the indirect effects of volatility on exports of firms (Louati et al., 2022).
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There are some researchers who have explored the differential effect of volatility on firm growth
as well. See, for instance, Rauf et al. (2023b) have studied the role of the industrial, market, firm,
and macroeconomic volatility on Pakistani firms’ growth.

Another firm-specific characteristic which may considerably influence the impact of volatility
on firm growth is its involvement in exporting activities. Several researchers are of the view that
exports play significant role to enhance firm growth. Exporting firms are generally large (Hassani
& Chandran, 2025), highly productive (Younas, 2022), creates competition in the local market
(Abegazz & Lahiri, 2021), well equipped (Li & Sun, 2017), sell their output to a large number
of customers and thus generates higher sales (Rashid et al., 2022). Furthermore, exporting firms
are considered diversified as they sell their output in domestic and international market. Finally,
exporting firms are considered relatively productive (Biswas & Das, 2023) and efficient in terms
of both cost as well as output. It is also generally believed exporting activities require more
investment and R&D expenditures (Lin et al., 2024). Given these characteristics we can predict
that exporting firms have quite different capability to absorb internal and external shocks than
their counterparts. Therefore, it would be worth exploring whether the effects of volatility on
growth of firms differ for exporting than their counterparts. The firms are considered exporting
firms if they export their output into international market in a given year. Similarly, the firms are
considered non-exporting if they sell their entire output in the local market in a given year.

On theoretical grounds the influence of volatility on firm growth might differ for firms having
different exporting status. Such as, firms that do exports might have developed capability to
absorb internal as well as external shocks. Thus, their growth will be affected less by volatility,
than non-exporting firms. However, we don’t find any empirical support on the role of such firm
characteristic in formulating the effect of volatility on firm growth. Nevertheless, for policy point
of view, it is essential to identify how different characteristics of firms play a vital role in reducing
the impact of volatility on firm growth.

Economic theory suggests that exports are not only beneficial for the country, but the exports are
also beneficial for the exporting firms. The reason behind this logic is that exports result in
economies of scale (Yang & Tsou, 2020). Hence, firms’ cost of production would definitely
decline. Large scale operation by exporting firms may enhance the productivity of the workers.
Further, exporting firms are considered more innovative, productive, experienced and financially
sound (Wu, 2017). Furthermore, exporting firms normally boosts economic development by
creating competition in the local market (Abegaz & Lahiri, 2021). The benefits of global trade
are also associated with the exporting firms (Galbreath et al., 2021). The exporting firms may
grasp knowledge and expertise from the interaction in an international market. Therefore, it
would be useful to know exporting firms play a vital role in establishing the association between
volatility and firm growth.

Objective:
To explore whether the impact of volatility differs for exporting and non-exporting firms.

The growth of firms is important because it is beneficial for the economy as it enhances national
income. To obtain the objective of the study, we draft the research question.

e Are exporting firms affected less by volatility then their non-exporting counterparts?
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2. Literature Survey

Many studies are available on firm growth but it is related to the developed economies. But the
research of firm growth for the underdeveloped markets is lacking. Further, the existing literature
ignored the association among volatilities and firm growth. See, for instance, volatility and age
effects were only explored by Khan et al. (2016). Most of the other researchers like Hashmi et
al. (2020) have found the positive effect of financial intermediation services on firms’ growth by
analyzing 130 companies listed at PSX.

2.1 Classification of Volatility and Firm Growth Studies

The first segment of literature documents positive correlation between volatility and firm growth.
Ranciere et al. (2003) have presented positive impact of volatility on firms’ growth. Further, they
have found that volatile economies have grown faster than relatively stable economies. Rauf et
al., (2023a) indicated a positive connection between volatility and firm growth. Campos et al.
(2025) and Garfa and Argoubi (2025) has also confirmed the positive volatility growth
relationship. In addition, the researchers have reported that even in presence of Asian financial
crisis the said volatility growth relation holds.

The second strand of literature favors an adverse link between volatility and growth. Chong and
Gradstein (2009) have reported an adverse impact of volatility on firms’ growth. Antonakakis
and Badinger (2016) have also reported negative effect of volatility on growth. Trypsteen (2017)
has documented a negative association among volatility and growth. Abate (2016) has analyzed
a panel of 78 countries to determine direct as well as indirect volatility effects on growth and
found that the direct and indirect effect of volatility on growth is negative. Many of other
researchers have also acknowledged a negative impact of volatility on growth. They use
economic volatility as a proxy of volatility.

The final strand is of a mixed association between volatility and growth. Esen and Akin (2023)
does not found any significant association between volatility and growth. Few researchers
reported similar results (see, for example, Garr et al., 2022; KehindeOgunbadejo et al., 2023).
Not a single study explains the comprehensive volatility firm growth phenomenon the reason
behind it is the research on volatility firm growth relationship is conducted from a wide range of
angles. Therefore, generalization and consensus of volatility firm growth relationship is missing.
The review of the empirical literature raises a general question. Why the reported results of the
empirical studies differ? To date it is still an unsettled question and it needs to be addressed.

In order to measure the volatility abundance of studies are there. For example, Rauf et al. (2023b)
have used the data of firm sales and estimated time varying firm-specific volatility by applying
the methodology used by Rauf et al. (2023a). An alternative estimation technique of measuring
volatility is of based on Auto Regressive one AR(1) specification used by Rashid et al. (2022).
In order to measure firm level volatility, various researchers have used daily stock price data (see,
for instance, Khan et al., 2016; Herskovic et al., 2020).

2.2 Impact of Exports on Firm Growth

Theoretically exporting firms are those that sell in both local and foreign markets (Cao et al.,
2023). Therefore, on average these exporting firms are less likely to fail and have more growth
potential than the non-exporting counterparts (Gu et al., 2022). In light of international trade
theory and export-led growth hypothesis exports are positively related with firm growth (Winkler
etal., 2023) and performance (Keyifli & Ergun, 2025). In addition, these firm promotes economic
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growth (Kim & Soek, 2025). Rodriguez-Gulias et al. (2021) have documented that exports are
positively associated with firms’ sales growth mainly because of the economies of scale. Falk
and Hagsten (2018) have stated a positive effect of exports on firms’ growth. Furthermore, the
said impact is stronger for newly exporting firms than the old exporting firms.

Exports have a flourishing impact on growth of the firm (Sinha et al., 2019). Exports not only
increases growth of the firm but also guarantee firm survival. Yang and Tsou (2020) have found
that exports are positively associated with higher growth rates. Grazzi and Moschella (2018) have
found a positive link between exports and firms’ growth. Further, the positive effect of exports
on firm growth diminishes with increase in firm age. Furthermore, the first entrant in the export
market is found to be well equipped to handle negative effects of exchange-rate volatility.
Numerous researches have also found a positive link among exports and firms” growth (see, for
instance, Krasniqi & Mustafa, 2016; Fuertes-Callen & Cuellar-Fernandez 2019).

Cintio et al. (2017) have found that the employment growth is independent of exports. Similarly,
few other researchers have concluded that exports were never a driver of firm growth (see, for
example Ahmed and Hamid, 2011). Schimke and Brenner (2011) have documented that higher
export share makes firm growth less (more) likely in short-run (long-run). Therefore, in addition
to the categorization of firms on the basis of exporting status; categorization of the firms on the
basis of size is also required. Theoretical and empirical literature suggests that exporting firms
can handle volatility than their counterparts because the market which they serve is relatively
large. To examine the expected different impact of volatility on the non-exporting and exporting
firms, we have to study the subsequent hypothesis.

Hypothesis: The impact of volatility is higher for non-exporting firms than exporting firms.
3. Econometric Model

To study the influence of volatility on firms’ growth and to achieve the objective documented in
introduction section, we have to select an appropriate model. The prevailing literature recognizes
the following determinants of firms’ growth. Age and size explored by (Haschka et al, 2022),
R&D (Abed, 2025), leverage (Ma et al., 2025), investment (Li & Hou, 2019), profitability (Pham
& Kalyebara, 2020). The empirical model of the study is based on Rashid et al. (2022). We
analyzed firm growth on the basis of firm, industrial, market and macroeconomic volatilities.

FG;y = ag+voFGit—1 + v1Size;: +v,Ageir + y3R&D; + y4Leverage;;
+ ysCashy + ygInvestment;, + y,Profitablity; + ygvMaerket (1)

Macro Firm Industry ind
+ Vvt + YioVie T Y11V + fi + Dum™® + p;;

3.1 Exporting Status and Volatility Effects

Exports play a significant role to enhance not only the growth of a firm but also the growth and
development of a country (Gebresilassie & Woldu, 2020). Exporting firms are generally large
(Camino et al., 2022), innovative (Turnbull & Richmond, 2013) and well equipped (Li et al.,
2021). Further exporting firms are considered diversified as they sell their output in international
market in addition to the domestic market. Finally, exporting firms are considered relatively
productive and efficient in terms of both cost and output (Pane & Patunru, 2021). It is also
generally believed exporting activities require more investment and R&D expenditures (Jung,
2021).
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Given these characteristics we can predict exporting and non-exporting firms have quite different
capability to absorb internal and external shocks. Therefore, it would be worth exploring whether
the effects of volatility on growth of firms differ for non-exporting as well as exporting firms. To
answer this question in this study, we classify the firms into non-exporting and exporting firms
based on their international sales. To examine the differential effect of volatility on firm growth
across exporting and non-exporting firms, we run the proposed model for both types of firms.
Based on the above discussion and literature review we hypothesize that the growth of exporting
firm might not be hampered by the domestic volatility while it is more likely to affect by global
volatility, as compared to non-exporting firms.

3.2 Variable Description

In our study, we used the unbalanced panel data of all non-financial firms listed at PSX. For the
firm volatility we use cash flow and sales volatility. For macroeconomic volatility we use ER,
CPI) Industry level volatility is based on industrial sales. Market volatility is based on the KSE
100 index. The data of firm-specific variables is acquired from the “balance sheet analysis of
non-financial firms”. The data on macroeconomic variables is collected from International
Financial Statistics and World Development Indicators. Further, entry and exit is allowed.

Table 1: Variable Description

Name Abbreviation Description

Firm Growth FG Firm growth is the sales growth

Firm Age Age Firm age is the age of the firm

Research and R&D Research as well as development expenditures

Development
Expenditures

Firm Size Size Firm size is the log of total assets

Leverage Leverage Leverage is to the extinct the firm is using debt financing
Investment Fixed Assets As a proxy for investment, we used change in firms fixed assets
Profitability Profitability Return on asset is the profitability

Cash Cash Cash is a ratio cash flow/total asset

Industrial Dummy Dum Dum is the industrial dummy

Firm Level Volatility = p/firm v/™is the firm volatility (on the basis of cash flow and sales)
Industrial Volatility plndustry pInaustryis the industrial volatility (based on industrial sales)
Market Volatility pMarket vMarketis the KSE 100 index-based market volatility
Macroeconomic pMacro vMacrojs the macroeconomic volatility (based on CPI, and ER)
Volatility

3.3 Measuring Macro-Level Volatility

For macroeconomic and market volatility we used GARCH models. Further, v is derived by
using the principal component analysis.

AIPI,=a+ b (lag) IPI; + d (lag)e; + e;
vi =c+y (l)ef

where the constant terms are (a) and (c), autoregressive and moving average parameters (b) and
(d) and (lag) is a lag polynomial operator. The conditional variance, (v?), is the one period ahead
forecast variance based on the past information and error term is (e;).

3.4 Measuring Firm-Specific Volatility

To measure time varying firm volatility, we used a technique used by Rauf et al. (2021).
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Sit = fi+ fet wie

where (S;;) represents firm sales, (f; and f;) are firm and year fixed-effects respectively, w;; is
the error term, “i” is i firm and “t” denotes period.

4. Results and Discussion

In this fragment, initially summary statistics is discussed. Subsequently, the differential effects
of micro and macro volatilities on firm growth of exporting and non-exporting firm. Table 2,
documents the descriptive statistics of the macroeconomic variables.

Table 2: Summary Statistics of Macroeconomic Variables

Variable ER CPI
Max. 148.9 416.8
Mean 107.9 108.3
Std. Dev. 135 99.9
Min. 72.8 14.6
Obs. 453 453

CPI & ER are the consumer price index & real effective exchange rate respectively.

The above table shows that the descriptive statistics of the macroeconomic variables. Mean,
maximum, maximum, standard deviation (SD) indicates that ER series is relative stable series
than CPI.

Table 3: Unit Root Test

ADF- Stat. (At level) ADF- Stats (At 1%t Difference).
Variables t-stat. Prob. t-stat. Prob.
CPI 0.882 0.999 -3.664 0.026
ER -2.522 0.111 -14.686 0.000

CPI & ER are the consumer price index and real effective exchange rate respectively.

At level both the macroeconomic series are non-stationary but these series are stationary at first
difference. Q-stats have identified the presence of ARCH effect. So, following Rashid et al.
(2022), GARCH! models to obtain the GARCH variance series is applied.

Table 4: GARCH Estimates for Macro level Risk

Regressor ACPI AER
MA(1) -0.841*** 0.441%**
(0.043) (0.137)
AR(1) 0.979*** -0.122
(0.033) (0.147)
Constant 1.083 0.0004
(2.194) (0.101)
GARCH(1) 0.491* 0.861***
(0.262) (0.029)

! Generalized autoregressive conditional heteroskedasticity
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ARCH(1) 0.041** 0.107***
(0.018) (0.027)

Cons. 3.056* 0.125**
(1.628) (0.052)

Log-likelihood -942.247 -908.576

Q-stat 0.2171 1.368

P Value 0.641 0.242

Observations 453 453

*, ** and *** represents significant at 10%, 5%, and 1% level.

On the basis of Q-stats we measure GARCH variance series for the macroeconomic variables.
The summary statistics of GARCH based volatility is depicted in the next table.

Table 5: Summary Statistics of Macroeconomic Volatilities

Variables GCPI GER
Mean 6.284 3.646
Minimum 3.071 1.340
Maximum 18.373 15.617
Std. Dev. 1.040 2.005
Observations 453 453

GCPI and GER are GARCH volatility series of CPI and ER.

In the above table, we report the summary statistics of the GARCH volatility series of the
underlying macroeconomic variables. Table 5 highlights that the GER is relatively volatile series
as compared to GCPI. The next Table 6 displays the summary statistics of the variables used in
the study.

Table 6: Descriptive Statistics of Firm Level Variables

Variables Obs. Mean Std. Dev. Min. Max.
Firm Growth 6,688 0.3619 15.846 20.999 1119
Firm Size 6,688 14.539 2,082 7.090 19.035
Firm Age 6,688 33.736 17.090 0 77
Ef;‘gn ditures 6698 1035 5637 0 44617
Leverage 6,688 0.652 0.503 0.070 4.143
Investment 6,688 8668 38988 0 232000
Profitability 6,688 0.226 0.542 1.165 4.003
Cash 6,688 0.084 0.230 0.0001 1.609

Table 7 depicts the descriptive statistics of firm, industry, market and macroeconomic volatility.
Macroeconomic and market level volatiles are relatively stable series than the firm and industry
level volatility.
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Table 7: Summary Statistics of Macro and Micro Volatilities

Variables Obs. Mean Std. Dev. Minimum Maximum
'(:;,firfm)'eve' volatility ¢ sq 0.368 0536 0.00002 13,545
x,?,Z'ﬁ,fL)'e"e' volatility ¢ 6ag 0.205 0.077 1,678 5.457
'(\,/',,ﬂ?.,) level - volatility 5 coq 4.852 1.201 3.765 9.004
Industry level volatility 6,688 0.533 0.503 0.007 2798

(vl ndus try)

4.3 Exporting Status and Volatility Effects on Firm Growth

Exports play a significant role to enhance not only the firm growth but also the economic growth
by the generation of new jobs and improvement in the balance of payments and balance of trade.
Pakistan is facing a trade deficit that is why the importance of exports becomes many folds for
the economy of Pakistan. Exporting firms generally consider large, innovative and well equipped.
Further, exporting firms are considered diversified as they sell their output in international market
in addition to the domestic market. Furthermore, exporting firms are rich in resources. Due to
bigger market and resource abundance these exporting firms are expected to contribute more for
not only their own growth but also for the development of a country. Foreigners’ income is an
additional factor, having direct impact on firm growth of exporting firms. However, foreigners’
income has nothing to do with the non-exporting firms. With an increase in foreigners’ income
demand as well as sales of exporting firms increase. Therefore, we can expect that on average
exporting firm will perform better than non-exporting firm. Finally, exporting firms are
considered relatively more productive and efficient (Wu, 2017) in terms of both cost and output.
It is also generally believed that the exporting activities require more investment and R&D
expenditures. Therefore, exporting firms are expected to grow more and have a flourishing
impact on GDP growth of a country.

Given these characteristics we can predict exporting and non-exporting firms have quite different
capability to absorb internal and external shocks. Therefore, it would be worthwhile whether the
effects of volatility on growth of firms differ for exporting as well as non-exporting firms.
Following Coudounaris (2021), we classify firms into non-exporting and exporting firms based
on their international sales. To examine, the differential effect, of volatility on firm growth across
non-exporting and exporting firms, we run the proposed model for both types of firms. Based on
the above discussion and relevant literature this study hypothesize that the growth of exporting
firms is might be less influenced by the volatility than their counterparts.

We have reported the results of exporting and non-exporting firms in the next table presented
below. Among the four volatility terms in explanatory variables, the macroeconomic, and
industrial volatility enters negatively in the model for non-exporting firms. However, the
influence of market as well as firm volatility on firm growth that are not involved in exports is
positive and strong. However, for the firms involved in export, the influence of macroeconomic
and industrial volatility is positive and the impact of firm and market volatility is negative. The
coefficient of lagged dependent variable attained positive value for both types of firms. It
indicates the persistence of firm sales growth. The coefficients of age, size, leverage investment
and cash are negative. The effect of research and development and profitability on the firm
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growth is positive. The reason behind this is that R&D enhances future growth prospects of the
firms. Further profitable firms grow overtime.

Table 8: Two-Step Robust System-GMM Estimates for Differential Impact of Volatility on
Firm Growth of Exporting and Non-Exporting Firms

Growth of Exporting Firms Growth of Non-Exporting
Firms
Lagged Firm Growth 0.00163*** 0.00163***
(0.00001) (0.00001)
Size -0.38756*** -0.38756***
(0.00604) (0.00604)
Age -0.01320*** -0.01320***
(0.00068) (0.00068)
R&D 0.00002*** 0.00002***
(0.00000) (0.00000)
Leverage -0.260145*** -0.260145***
(0.00476) (0.00476)
Investment -0.21600*** -0.21600***
(0.00393) (0.00393)
Profitability 0.17998*** 0.17998***
(0.00748) (0.00748)
Cash -0.20441%** -0.20441***
(0.00217) (0.00217)
Macro volatility 0.79534*** -0.73185***
(0.01874) (0.00551)
Market volatility -0.91100*** 3.16000***
(0.04300) (0.01480)
Industrial volatility 0.93658*** -0.06251***
(0.00801) 0.00262
Firm volatility -0.40179*** 0.96338***
(0.01386) (0.00263)
Constant 4.03883*** 49.0265***
(0.07106) (15.9076)
Obs. 1498 1515
Firms 419 419
Instruments 378 378
Dummy for industry YES YES
Validity Tests
AR(2) 131 1.31
[0.189] [0.189]
Sargan 13414 1341.4
[0.000] [0.000]
Hansen 386.49 386.49
[0.171] [0.171]

Standard errors and probabilities are in small and large brackets respectively. *** p<0.01
5. Conclusions and Policy Implications

In this paper, the effects of micro and macro volatilities on PSX listed firms’ growth are
addressed. This section covers the findings acquired from the reported empirical results of section
4. In addition, the important policy implications and future research directions in the field, is also
highlighted in this section. The first finding of the study is that non-exporting firms are adversely
affected by macroeconomic and industrial volatilities but not the exporting firms. The possible
rationale of this adverse relationship is that these firms sell their output only in national markets.
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Following key policy implication arise from our findings. First of all, the study reports the
possible differences in results of exporting and non-exporting firms. The effect of research and
development expenditures and profitability on firm growth is positive. Therefore, policy makers
are requested to initiate such policies that may encourage R&D activities by the firms.
Furthermore, the effect of leverage on firms’ growth is negative. Therefore, managers need to be
cautious in case of too much debt financing.

The study explores the impact of volatilities on firm growth at aggregate level. Rather than
making a single pool of all the industries, in future researchers may analyze the same
phenomenon by categorizing firms into a number of distinguishing sectors. For example, on the
basis of size textile sector is the largest sector. The response of textile sector to micro and macro
level volatilities may differ from the other relatively small sectors. Further, such an analysis may
provide ground to the policy makers to pay special importance to specific sectors. Similarly,
power sector is also different from all the other manufacturing sectors. Unlike the other sectors
it is free from any inventory, only the management of collections and payments is required.
Therefore, sectoral level extension of the study may provide important policy implications to the
management of power industry.
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