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ABSTRACT

Aim of the Study: This research examines the connection between exports of Avrticle History
forestry products, economic growth and unemployment in the selected nations

where forestry goods exports significantly and high impact on the national Received:
income. The word Economic performance indicates the overall health of a  October 19, 2025
country’s economy and is measured by the use of indicators like GDP and

productivity, and the Unemployment indicates the percentage of the workforce Revised:

that is jobless, which reflects the state of the labor market. December 04, 2025

Methodology: In this study, two variables treated as dependent variables to see
whether the export of forestry goods has an impact on them or not. Descriptive
statistics are applied for the analysis of the variables, and slope homogeneity and
cross-sectional dependence tests are done to confirm the model specifications.
Co-integration tests reveal the existence of a co-integration relationship among
the variables. An AMG estimator was utilized in this investigation to assess the
influence of forest goods exports, population growth, agricultural consumption,
interest rates, and inflation on per capita income and unemployment.
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Findings: The outcomes reveal that forest goods exports not only increase GDP
per capita but also lessen unemployment. Population growth, agricultural
consumption, interest rates, and inflation are among the factors that still have a
say in the performance of the economy and the level of unemployment.

Conclusion: This was yet another point going of the existing literature regarding
the ability of developing countries to export forestry goods. This study also
pointed out that the policymakers should enact regulations for the forest industry
healthy growth, ensure interest rates remain stable, encourage international
cooperation, and apply good inflation management as a way of boosting GDP per
capita, cutting down unemployment, and raising overall economic development.
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1. INTRODUCTION

Forests are indeed very important and their very nature makes them so, as they are capable of providing a
variety of goods and services like timber, the so-called non-timber forest products (NTFPs) and carbon
sequestration. Countries that have the fortune of having large forest areas can by their economic
performance greatly if they export their forest products, among others. Forestry exports can not only
generate jobs, but they can also raise GDP per capita, and through an increased trade of exports improve
the trade balance which in turn can have a positive impact on GDP and exports without as much inflation
and population growth (Kallio, 2021). On the other hand, it must not be overlooked that in addition to the
above-mentioned that even more there are potential disadvantages and trade-offs involved in heavily
relying on forestry as an economic pillar that will make a country economically vulnerable and exposed to
the market uncertainty. Moreover, the effect of forestry exports on the agricultural sector should be
factored in as well.

Therefore, it is quite important to research the relationships between forestry exports, unemployment, and
economic performance, as well as to weigh the potential trade-offs of relying on this industry for the
economic growth. Through this analysis, the policymakers can have the right facts for their decisions
about the economic development strategies, thus ensuring that the growth is long-term and sustainable.
The exporting of timber and other forest products may affect the country's economy in various ways such
as causing inflation and affecting the interest rates as well as the population growth. In case the forestry
sector increases its exports, it may be cutting supplies of the other goods to domestic markets and
changing the demand for other products, which would also result in a change in the price levels and
interest rates. Moreover, the sustainability of forestry practices and their effect on the population growth
should be considered as well (Sunderlin et al., 2005).

In a globalized economic environment, the link between economic performance, unemployment trends
and the forestry sector's exportation of goods becomes an important area of research. The present work
studies the intertwinement of the mentioned variables and brings the top ten forestry good exporting
countries' experiences as main sources. The author Kallio (2021) cites the economic importance of forest
resources that not only serve the domestic markets and get the revenue in the form of timber, non-timber
forest products (NTFPs), and carbon sequestration but also stimulate the economic growth of the
countries. Determining this complex interaction of variables is of paramount importance to the
policymakers who want to benefit from forestry exports, but at the same time, are concerned about the
possible drawbacks, the necessity of sustainable economic development, and so on.

Kallio (2021) notes that the export of forest products neutralises the direct effects of inflation and growth
of the population. On the other hand, the impact on interest rates could differ from one country to another
based on its economic setup, policies and trade relations. Therefore, it becomes necessary to study the
relationship between forestry exports, inflation, interest rates, and population growth, as well as to
consider the possible trade-offs of leaning heavily on this sector for economic development. It is indeed a
daunting task for the policymakers to not only at the same time look for the impacts of the forestry sector
on inflation, interest rates, and population growth but also to ensure that the sector is providing the
economy with long-term sustainable growth through its operations.

The ten largest exporting countries of forestry goods are significant case studies for comprehending the
complex interplay between the economy and this particular industry.These countries with large forest
resources demonstrate the various ways the export of forestry products can affect economic growth and
unemployment. The goal of this research is to draw the attention of the academic community, especially
in the fields of nature-friendly economic development and responsible resource management, with the
help of their experiences.

The association between forest goods exports and economic performance was the subject of several
studies. Bulte et al (2005) were the first to analyzed the impact of timber exports on the economic growth
of 22 countries over a 20-year period. The result was the identification of a positive and statistically
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significant impact of timber exports on the economic growth of countries with highly developed forest
sectors. Sardeshpande & Shackleton (2019) carried out a study that was quite similar and looked into the
role of NTFP exports as an economic factor for forest-dependent communities in Brazil, Cameroon, and
Indonesia. They came to the conclusion that, especially when directed toward international markets,
NTFP exports might become a very strong economic resource for the mentioned communities.

In a nutshell, exports of forest products are one of the main indicators of a country's economic
performance and the major source of income for the population living in the forests.At the same time,
sustainable forest management practices and good sharing of forest goods exports revenues among
stakeholders are of great importance to the economic and social development in the long run.

The main objective of the research was to demonstrate the effects of the exports of forest products on the
economy and the unemployment rate. It studies the connection of the countries that dominate the export
of forestry goods with their economic situations. The issue of the research has been dealing with the
exports of forestry goods in conjunction with the control variables rates of interest, inflation and
population growth. The data analysis method was a panel data analysis utilizing multiple sources of data,
and the study aimed at exploring the connection of forest goods exports, economic performance, and
unemployment by applying sophisticated econometric methods that have not been used in previous
studies during the field.

2. LITERATURE REVIEW

The export of forest-related products has been acknowledged as one of the major driving factors of the
economy and the main reason for developing several countries (Bulte et al., 2007). The different
influences of forestry exports on various economic parameters such as unemployment, GDP, inflation,
interest rates, and population growth have been thoroughly examined in the literature. For the countries,
where the forest sector was fully developed, the positive and statistically significant impact of timber
exports on economic growth has been recorded (Bulte et al., 2007). It is hereby stated that even though
the timber exports are very profitable, sustainable forest management practices are still very crucial for
long term economic benefits (Bulte et al., 2007). In a very similar manner, (Nepstad et al., 2006)
examined the economic effects of forest product exports in the Brazilian Amazon region. The findings
revealed that the export of forest products had a stimulating effect on economic growth, particularly in
areas where there were good forests and strong administrative support for the governance of the forest
(Nepstad et al., 2006). In contrast, researchers Wunder et al (2008) focused on the issue of the impact of
non-timber forest products (NTFP) on the life of forest-dependent people in Brazil, Cameroon, and
Indonesia. NTFP exports could still be a major source of income for these communities, especially if they
are connected to the international market, according to the researchers among others (Sardeshpande &
Shackleton, 2019).

It is worth mentioning that, despite the highlighted advantages, exporting forest products may end up
having a negative impact on the economy. Forest resources if used extensively and improperly would
result in environmental destruction, extinction of species, and local people suffering from negative
impacts (Wunder et al., 2008). Hence, the application of eco-friendly forest practices along with a fair
sharing of profits is the only way to guarantee long-lasting economic and social progress.

Numerous studies have taken place to inquire into the matter of forest goods exports and unemployment
relationship. One such investigation, by Stryamets et al (2012), traced the correlation between forestry
exports and employment in Sweden throughout a 30-year period. They reported that the forestry exports
positively and significantly affected the employment levels, especially in rural zones where the forestry
industry is the main employer of the populations (Stryamets et al., 2012). A similar application of
research by Sathaye & Shukla (2013) unfolded the employment effects of the forest products sector in
India. The results of the study showed that besides being a major employer, the forest products sector also
provided direct and indirect jobs to more than 12 million people, the source being the sector's output with
exports being a significant part of the sector (Sathaye & Shukla, 2013).
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Nonetheless, it is crucial that the advantages of forest products' exportation be fairly distributed and the
logging area handling be eco-friendly to avoid the possible adverse effect on jobs like moving out of
communities that are depending on forest (Mahmoudi et al., 2023; Soliev et al., 2021).

To conclude, the authors of the different papers say that the export of forest products can have a
significant impact on lowering the level of unemployment and creating new job opportunities in those
nations which are endowed with forests. Nonetheless, the adoption of the sustainable management of
forests practices and the fair sharing of the benefits are the keys to securing the economic and social
development of long duration (Bulte et al., 2005; Wunder et al., 2008).

2.1. Forestry Goods Exports and Economic Performance

The sale of timber and its products to foreign countries has had a steadily increasing influence on the
gross domestic product (GDP) of several nations like Canada (Wagas et al., 2022) and Finland (Kallio,
2021) among others. Still, the economic structure and policies of each country play a role in determining
the impact of this sector on GDP (Wagas et al., 2022). The GDP impact findings, however, have not been
universally accepted with some studies showing a positive influence (Jha et al., 2023) and others
indicating a lack of significant impact (Prakash et al., 2022). The matter of forestry goods exports
influencing the inflation rate and the interest rate in India is yet to be thoroughly investigated.

The same holds true for the export of forest products, which, in the past, has been pointed out to exert a
positive influence on the GDPs of some of the very high forested developing countries like Brazil (Coelho
Junior et al., 2023) and Indonesia (Brontowiyono et al., 2022). The forestry sector, through timber, non-
timber, and other products, contributes to the economy significantly and through different ways such as
domestic sales and investments, in addition to exports (Brontowiyono et al., 2022). However, the impacts
on GDP are inconsistent, with some authors stating that the sector has a positive influence (Nguyen & Su,
2021), while others saying that there is no effect which could be termed significant (Vu & Nghiem, 2018).

It has been established through research that the sale of wood products is beneficial to GDP Chen et al
(2020) and the production of inflation and the increment of interest rates is not a consequence of this
(Chen et al., 2020). On the other hand, the nexus between GDP and the effects of forestry export on the
economy is not clear, with some studies giving support for a positive effect Le et al (2019) and others not
coming up with any significant impact (Le et al., 2019). The consequences on inflation and interest rates
have not yet been adequately studied in Nepal. In a similar manner, the export of forest products has been
recognized as a catalyst to the economic growth Wangchuk et al (2021) while the impact on interest rates
and inflation remains insignificant (Sawarkar et al., 2020).

The connection between the exports of forests and the interest rates is still somewhat obscure.
Researchers have expressed various opinions, for example, while some studies point out that the exports
of forests will lead to an increase in interest rates, most likely, as a result of the changes in international
trade balance of the country Belhaj & Mubako (2020) on the contrary, there are studies that cannot trace
any such increase or decrease as a consequence (Kallio, 2021). To put it differently, the impact of forest
export on the rates of interest in HFDC's remains to be determined. On the one hand, there are researchers
who predict that the directional change in the country's trade balance would cause an increase in interest
rates (Brontowiyono et al., 2022), while others are convinced that the new trading conditions will not
affect interest rates at all. The influence of forestry exports on population growth in HFDCs is still an
under-researched area as compared to other economic indicators. But, in general, available studies portray
the impact of forestry exports on the demographic aspect as neutral (For et al., n.d.).

In conclusion, the existing literature outlining the situation regarding the behavior of forestry exports to
economic factors and their respective indicators in HFDCs is quite inconsistent, as it mainly refers to the
countries' economic framework and policies. Definitely, the export of forest products as one source of
economic activity would lead to better and more abundant job offerings, but the government must weigh
such a choice against its impacts on other indicators like GDP, inflation, and interest rates. The export of
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forest products can have a considerable impact on the economic indicators across the board in HFDCs. At
the same time, the policy-makers need to be quite alert regarding the possible dangers of being too
dependent on the forest product exports and hence should take into account the consequences on other
economic indicators like inflation and interest rates in a very thorough manner.

2.2. Forestry Goods Export and Unemployment

The sale of forestry products in the international market has been positively associated with the
employment growth in the forestry sector and also in the industries related to it like transport and
manufacturing (Belhaj & Mubako, 2020; Kallio, 2021). On the other hand, dependence on the forest
industry may lead to economic instability and volatility, increasing the likelihood of job losses in the
sector (Belhaj & Mubako, 2020). Conversely, the case of India showed that the export of forestry
products positively influenced job creation (Ghosh, 2004).

In a similar way, the research proved that the forestry industry could be a considerable provider of jobs in
the developing countries with high forest coverage (Coelho Junior et al., 2023). The forestry products
export not only promises job opportunities in the sector it self but also in related industries like transport,
and manufacturing (Yuca Waarts, Valerie Jansen, Verina Ingram, Maja Slingerland, Fédes van Rijn &
Just Dengerink, Jiska van Vliet, Eric Arets, Marieke Sassen, Joost Guijt, 2019). However, a high
dependence on forestry may lead to lay offs in economic downturns (Coelho Junior et al., 2023). In the
case of China, the export of forestry goods was associated with an increase in employment (Yuca Waarts,
Valerie Jansen, Verina Ingram, Maja Slingerland, Fédes van Rijn & Just Dengerink, Jiska van Vliet, Eric
Arets, Marieke Sassen, Joost Guijt, 2019).

Additionally, the forest products exports to Vietnam had a good influence on job creation (Nguyen & Su,
2021), while similar studies have shown the same results for the countries of Nepal (Shrestha et al.,
2022), Bhutan (Wangchuk et al., 2021), and Thailand (Prakash et al., 2022) respectively.

At last, it can be concluded that the exports of forestry goods could be one of the positive factors for the
forest industry and its associated businesses. But, the extent of that positive influence is different for
different countries and also their economic situations. Thus, the decision-makers must factor in the
potential dangers that could come with the easing up on the reliance on the forestry sector when planning
for the long-term sustainability of employment opportunities.

3. RESEARCH METHODOLOGY
3.1. Data and Variables

The study was conducted with the recognition that forest products among the main exports of less
economically developed countries affect the performance of their economies and their unemployment
rates. The data for the study were obtained from the “Federation of Agricultural Organizations (FAO),”
UNCTADstat, and “World Development Indicators” (WDI) which are all reliable sources. The
researchers picked the countries for the study based on the availability of data for both dependent and
independent variables. From 1990 to 2021, the researchers used multiple econometric methodologies,
including panel unit root tests, co-integration tests, and panel short-run and long-run tests, to deal with the
problem of cross-sectional correlations in the panel dataset. They used an econometrics equation to study
the interaction between forest goods exports and the economic performance, as well as the unemployment
rates, with the objective of fulfilling the purpose of the study eventually.

3.1.1. Model Specification

As per Li et al (2020), the empirical study that they conducted revealed that taking all variables to their
natural log transformations significantly enhances the precision of estimations. They have proposed the
Equation 1 in form of a logarithmic, linear panel function that has encompassed the necessary variables
for empirical analysis. The research has now got the function through adjustments and additions ready for
its large-scale investigation.
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3.1.2. Cross-Sectional Dependency

Before any other empirical estimations are done, it is very important to test the hypothesis of cross-
sectional dependence in panel data. As socioeconomic networks become more complicated and
unobserved shocks occur, the cross-sectional dependence gets more pronounced. If this dependence is
ignored, it might result in wrong findings (Taylor et al., 2012). Hence, it is not enough to presuppose
independence, rather it is necessary to resort to the methods that serve as a basis for cross-sectional
dependence.

The CSD (Cross-Sectional Dependence) test, which was originally created by (Sara, 2010), is utilized in
this study to analyze and present cross-sectional dependence. The CSD test equation is as follows:

N-1 N
csp = |—2T z Z A | 3
~ INN=D) | Y

i=0 j=i+1

The main reason behind conducting the CSD test is to find out the level of cross-sectional dependence in
the panel data, and this is a prerequisite for robust and valid empirical estimations.

CSD indicates the presence of cross-sectional dependence, which is described by the variables T (the time
period) and N (the number of cross-sections in the panel), as well as the cross-sectional connection Aij,
which measures the extent of correlation between the errors of cross-sections i and j. The rapid
industrialization, urbanization, and globalization in developing countries have likely resulted in similar
estimates of the slope coefficients among these countries (Ali et al., 2023; Dogan et al., 2020). Therefore,
it is important to check whether the slopes can be regarded as identical due to the specific effects of the
countries.

This matter, then, is addressed through the employment of the (Pesaran & Yamagata, 2008) delta(A) and
biased-adjusted delta (Aadj) tests. This is done to first test the homogeneity of the slopes before
establishing the integration order of the variables. The empirical model for the test can be stated in the
following manner:

A= 2/(N) (21()‘% (% S — K) 4

1
, 2k(T —k —1\"2 /1 _
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The research intends to investigate the hypothesis of slope equality conditioned by country-specific
factors through the adoption of the delta and biased adjusted delta methods. This scrutiny is very
important for the correct identification of the integration order of the variables in the next scientific
estimations.

3.1.3.  Unit Root Test

The panel unit root test is one of the most important methods for checking the stationarity of a series. It
was first presented by (Levin et al., 2002; Maddala & A, 1999; So et al., 2003) and has become a method
of choice in many past studies for testing stability. Additionally, (Pesaran, 2007) made a change to the
IPS (Im, Pesaran, and Shin) tests, called the cross-sectional IPS (CIPS) tests, which take into account
cross-sectional dependence in the evaluation of unit root properties.

182



The null hypothesis for this research is that the time series being studied has unit roots. The t-statistic is
the method of choice to test this null hypothesis. If the results show that the time series does not have
stationarity at the level (I (0)), then the differenced series (I (1)) gets used as a replacement. Prior to
conducting parameter estimation, the co-integration relationship will be tested with the intention of
verifying that the series is indeed stationary at the first difference. Moreover, the CIPS tests may be
heterogeneous and CD-based (cross-section dependence-based), which would render their inferences
more trustworthy.

Consequently, the CIPS test model is articulated as follows:

n n
ACy =y + wXie—1 + WXie-1 + z Mim A Yeoq + Z Him A& Ye—1 + 95 6
m=0 m=0
The research intends to identify the stationary characteristics of the time series with the consideration of

cross-sectional dependency through the use of a panel unit root test namely the CIPS test. This method
improves the credibility of the results obtained from the analysis.

Where the average cross-section, denoted by Y, is:
Cie = Matay, + poefy e + uzyic + Watiye + psid; e + pefdiz + pshey, 7
Test statistics from CIPS Pesaran (2007) are shown as:

n
CIPS = N1 z CADF; 8
i=1
In this context, “Cross-sectional augmented Dickey-Fuller” is abbreviated as CADF
3.1.4. Co-integration Test

Once the stationarity condition is checked, the next step in the analysis is to look at the co-integration
relationship between the variables that were selected in the models that were built. Initially, the
researchers chose the appropriate methods to measure this connection and its importance in their study
(Westerlund, 2007). In the analysis, the researchers opted for the co-integration test which is the easiest
among the rest provided in the literature because it allows the use of raw data for temporal dependence. In
addition to this, the Westerlund co-integration test was applied, which is recognized for its robustness
against panel heterogeneity and cross-sectional dependence. The use of this method of testing allows the
co-integration relationship between the chosen variables to be explored in detail and comprehensively
without the need for complex data adjustments (Lorente, 2020). Furthermore, through Monte Carlo
simulations, it has been shown that the Westerlund co-integration test is quite powerful even with very
small sample sizes. This test offers a plethora of advantages as its restricted free distribution is not
particularly easy to detect, but it nevertheless maintains its reliability in revealing co-integration
relationships. So, the Westerlund co-integration test has been supported to be a really trustworthy and
powerful tool for the analysis of the variables selected in this study particularly when the data samples are
small (Westerlund, 2007).

In case the results of the test do not back the null hypothesis, which signifies that co-integration is not
present, the investigation takes into account the occurrence of co-integration in the entire or certain
panels. The Pedroni co-integration test is used to confirm the impacts of Westerlund co-integration. The
Pedroni test checks for co-integration by taking the absence of co-integration as the null hypothesis
(Pedroni, 2004). The test statistics are generated from a regression model in the following manner:

Yie = 6i + A + 0 Xie + Wi 9
AYi = Vi X + & 10
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The research aims to determine the presence or absence of co-integration among the variables by utilizing
the westerlund co-integration test first and then validating the results using the Pedroni co-integration test.
This whole procedure becomes very crucial, as it discloses the long-term relationships between the
variables and their interdependencies.

3.1.5. Long-Run Panel Estimates

Co-integration among the variables is a prerequisite for exposing significant interactions between them. In
this paper, two more estimators are added to diagnose the long-term relationship and then to calculate the
coefficients of the explanatory variables.

The first estimator that was employed is the enhanced AMG (Autoregressive Model-based Generalized)
estimator, which was made better by the application of some modifications to its performance for the
given analysis (Eberhardt, 2012) with regard to the production function. The AMG (Autoregressive
Model-based Generalized) estimator, to begin with, was suggested by (Pesaran, 2006a) as a substitute for
the CCEMG (Common Correlated Effects Mean Group) estimator and is now acknowledged for its
explicit long-run co-integration estimation capabilities along with the generation of reliable results. The
AMG estimator has such a powerful capability to handle multi-factor error components and panel
heterogeneity that it can be considered as a good option for very extensive use in the analysis of different
cross-sections and periods of time throughout this research (Prince & Adeleye, 2021). The AMG model is
built on the two-phase method that integrates time-invariant fixed effects along with one dynamic effect
parameter to effectively portray the long-lasting interaction between the variables. Apart from the other
estimators, the study's objective is to give strong and trustworthy estimates of the long-term relationships
and explanatory coefficients.

The estimators when considering the panel-specific factors, provide important information regarding the
movements of the variables that are being researched. The application of these kinds of methods is a
guarantee for the analysis of interactions between different study variables being thorough and accurate.

AMG —step 1 Ax; =a; + Bi A yir + yili +
t

T
piADt +5it 11
=2

N
AMG —step 28", . = N‘lzﬁAi 12
i=1

In the context of the regression model, the observables are shown by the variables xit and yit, where A
indicates the differencing of the series. The unobserved common factor with different effects is denoted
by ut, while pi indicates the standard dynamic process and the coefficients of the time dummies. The
coefficients f"i denote the country-specific regressions, while *AMG refers to the mean group estimator
for the AMG method. The disturbance term isgit while ai is the constant term.

Earlier research (Eberhardt, 2012) has demonstrated, through Monte Carlo simulations, that the CCEMG
and AMG estimators can nullify the impact of root mean square errors and cross-sectional dependencies
in panel data with non-stationary variables, regardless of whether they are mixed or not. That is why, in
this particular situation, the testing of the non-stationarity and co-integration of variables is not mandatory
when employing the AMG (Akif & Asumadu, 2019). The AMG estimator was used in the research of
(Akif & Asumadu, 2019; Dogan et al., 2020) studies, to mention a couple. Yet, the present study has not
investigated the long-term relationship under this specific situation.

To validate the results derived from the AMG estimators, CCEMG technique has been employed as
already pointed out. The method CCEMG, which was taken in the study, is utilized to confirm as well as
to support the AMG estimations. The cross-validation process applied in this research, inspired by
Pesaran (2006a) and subsequently advanced by Kapetanios et al (2011), contributes to the reliability and
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scientific significance of the results. The CCEMG approach is particularly favorable in handling problems
related to cross-sectional dependence. This estimator is capable of providing reliable results even when
there is a combination of panel heterogeneity and multifactor error components. The CCEMG estimator
can be derived using the following regression model: [The specific regression model equation should be
inserted here as provided in your study or manuscript]. Through this method, the research would not only
effectively resolve the issue of cross-sectional dependencies but would also reinforce the credibility of its
arguments.

Vie = @1; + 11Sie +9:q + BiVie +viSie +ei¢ 13

The research is set to apply the two estimators AMG and CCEMG, which are the most reliable and
powerful methods to confirm the long-run relationship and the coefficients of interest. These estimators
adopt different data characteristics and deal with the issues of panel heterogeneity and cross-sectional
dependence that lead to the results being more trustworthy and valid.

The regression model consists of the visible variables Vit and Sit, whereas gt signifies a hidden common
factor with different coefficients. The coefficient r_1 shows country-specific figures, and @1i and eit
denote the intercept and error components of the model, respectively. This setup not only includes
observable and latent factors but also gives the research the power to handle the different countries'
varying coefficients and the model's inevitable errors efficiently.

3.1.6. Dumitrescu-Hurlin Causality Test

The panel data model and the time series method both provide different advantages for causality testing.
The first offer the researcher to identify the possible causal relationships and this was shown in the study.
Also, the research can utilize these methods to effectively and accurately explore causality, thus
contributing to the understanding of the relationships and the influences among the factors being
examined by (Heidarian & Green, 1989). Besides, the panel data method helps to be more certain about
the causal relationships because it has more observations than a time series model does. The large number
of data points makes it possible for the study to come up with strong and trustworthy conclusions about
the causality of the variables. The application of the panel data method gives the study a clearer picture of
the causative links among the variables and, consequently, more accurate and legitimate results
(Dumitrescu & Hurlin, 2012).

TheSociety (2013) saw the unveiling of a new method that is able to spot Granger causality through the
aid of panel data. Besides discovering the existence of Granger causality, this approach was also able to
reveal non-causality cases in groups sharing similar characteristics. The differentiation of panel subgroups
based on similarity was considered a catalyst for Granger causation to be stronger among the panels. Such
a novel methodology not only opened up a new path for comprehension of the interactions and influences
among variables but also mainstreamed in the field of causality testing (Dumitrescu & Hurlin, 2012).

In order to verify the presence of a "heterogeneous non-causal relationship” (HENC) between the
contending theories, the authors of the study devised the test dubbed "homogeneous non-causal
connection (HNC)" test. This test depicts a situation where, if the heterogeneous non-causal connection
was valid for certain cross-sectional units, then Granger causality would be established. The HENC
assumption finally permits a less demanding condition of homogeneity, which is an essential feature of
this testing procedure.

Also, this technique has the ability to deal with imbalanced panels and different lagged series efficiently.
The usage of this method is still reliable for drawing conclusions even in the presence of cross-sectional
dependence among the observations.

To conclude, the model merges together the strengths of both panel data and time series methods in an
effective way. It permits the determination of causal links through the use of cross-sectional data, which
results in the making of more accurate inferences. On top of that, the model shows flexibility by being
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able to handle imbalanced panels and different lag structures, thereby making it even more suitable for
extensive and accurate causal analysis.

1 1
Xi,t = Wi + ZA’&X itk + Z E8T oo 14
k=1 k=1

Here, the lag length is referred to as "k," while "A"ki" represents the autoregressive coefficient. The
notation "ANki" refers to the extent to which the historical data affects the present value, and its magnitude
is determined by the particular lag "k™ being analyzed.

4. DATA ANALYSIS AND RESULTS
4.1.1. Results of Descriptive Statistics
Table 1: Variable description (for developing countries with high forest goods exports)

Symbol Variables Unit Source
Dependent Variable

LnGDPpc GDP per Capita In constant 2015 US$ WDI, 2022
UME Unemployment Rate Unemployment, total (% of the total labor WDI, 2022

force) (modeled ILO estimate)
Independent variables

INFPEX_V Forest goods exports Export Value (1000 US$) FAO, 2022
value

POPG Population growth rate  Population growth (annual %) WDI, 2022

INEAG Expenditure on Final consumption expenditure agriculture WDI, 2022
agricultural goods goods (% of GDP)

INT Interest rate Real interest rate (%) WDI, 2022

INF Inflation Inflation, consumer prices (annual %) WDI, 2022

WDI is World Development Indicator; FAO is Food and Agriculture Organization
Table 2: Descriptive statistics

Variables Obs Mean Std. Dev Min Max
InGDPc 320 7.562515 .8767501 5.243239 9.22577
UME 320 5.081865 3.688377 .25 14.66
INFPEX_V 320 12.25802 3.304003 3.135494 16.60267
POPG 320 1.129971 .6803992 -4.707735 2.80057
INEAG 320 73.96914 9.977221 48.91336 99.35768
INT 320 7.783531 11.9066 -24.60017 77.61684
INF 320 33.82275 234.1109 -1.710337 2947.733

Std. Dev. shows standard deviation; Max and Min desighate maximum and minimum values, respectively.

The information provided pertains to various variables and their characteristics. Table 1 presents the data
sources for these variables, while Table 2 describes their properties. Within our dataset, we observed that
the mean GDP per capita for the sample is 7.562, ranging from 5.243 to 9.225. The unemployment rate,
the second dependent variable, shows an average of 5.081 with a range of 0.25 to 14.66. In contrast, the
forest goods exports have a mean of 3.382 with a wide range of 3.135 to 16.602. The population growth
rate's mean is 1.130, and it fluctuates from -4.707 to 2.800. Moreover, the data reveal that the mean total
expenditure on the whole agricultural products is 73.969. The average annual interest rate is 7.783% over
the period, with a minimum of -24.600% and a maximum of 77.616%. The average percentage annual
interest rate for the selected countries from 2000 to 2021 is 33.822% with a range of -1.710% to
2947.733%. The 10th, 50th, and 90th percentiles along with the 1st and 99th percentiles are illustrated in
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Figure 1 by box charts with the whisker caps denoting the latter. Dots represent the extremes while a
square indicates the average value.

4.1.2. Slope Homogeneity Testing (SH) and Cross-Sectional Dependence Testing (CSD) Results
Table 3: Homogeneity of slope test results and cross-sectional weak dependence test

Model SH Statistics Variables CD-Statistics
Economic Performance-Model InGDPc 37.07 ***
Delta 15.323*** UME 2.46 ***
Adj.Delta 17.693*** INFPEX_V 27.84%**
POP 21.98 ***
Unemployment-Model INEAG 7.37%**
Delta 10.167*** INT 4,10 ***
Adj.Delta 11.702*** INF 12.09 ***

Null Hypothesis: errors are weakly cross-sectional dependent

The outcomes from both the CSD and SH tests are given in Table 3. It is worth mentioning that the delta
(A) value and the adjusted delta (Aadj) value are both significant at the 1% level, which indicates that the
slopes of the selected models are not equal. This validation supports the correctness of the model
specifications used in this research. It is necessary to consider the CSD and SH tests together to prevent
any possible estimation bias from occurring.

Consequently, the study is carried out on the foundation of the null hypothesis that CSD is non-existent.
The CSD test results are in agreement with the conclusions made, as they provide more proof for the
rejection of the null hypothesis of the CSD test. These results make the study's findings more credible and
reliable.
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Fig. 1 Box plots were used as a tool to show the distribution of economic performance, unemployment,
forest goods exports, inflation rate, expenditures on agricultural goods, and interest rate as the variables
investigated in the study for the ten countries that are mostly dependent on forest goods' export, selected
from an overall research subject. The time frame of the study is between 1990 and 2021. The box plots
provide a transparent view of the middle values, the range and the possible unusual values for each
variable making it very easy to compare and draw insights into their respective distributions among the
countries and throughout the years.

4.2. Results of CIPS and CADF

Table 4: Pesaran unit root test CADF and CIPS

CIPS CADF
At level At first diff At level At first diff

Variable Statistics Statistics Statistics Statistics
INFPEX_V -1.739 -4,648*** -1.754 -3.688***
UME -1.638 -5.876*** -2.173 -3.807***
InGDPc -1.758 -4.077*** -1.779 -3.017***
INF -3.523*** -5.98*** -2.874%** -5.389***
INT -2.472 -5.139*** -1.561 -4, 701%**
POPG -1.348 -4,226%** -1.82 -3.688***
In EAG -1.959 -4,901*** -2.207** -4,184***
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The outcomes presented in Table 4 showcase the findings from the CADF and CIPS tests. These results
reveal that, except for the inflation rate variable (INF), not all of the chosen variables demonstrate
stationarity at the base level. Stationarity becomes apparent when there is statistical significance at the 1%
level in the first difference of the variables. After achieving stationarity, the subsequent stage involves an
investigation into the potential presence of a co-integration relationship among these variables. To
achieve this, three separate co-integration tests were carried out.

4.3. Results of the Co-integration Test
Table 5: Co-integration test results for the Economic Performance-Model

Westerlund (2005) Co-integration

“Some panels are Co-integrated” (VAR) -1.745 (0.040)
“All panels are co-integrated” (VAR) -1.877 (0.030)
Pedroni (1999, 2004) Co-integration

“Modified Philip’s-perron” t -1.432 (0.076)
“Philip’s-perron” t -9.039 (0.000)
“Augmented Dickey-Fuller” t -8.849 (0.000)
KAO Test (1999)

“Modified Dickey-Fuller t -11.009 (0.000)
:Dickey-Fuller: t -11.004 (0.000)
“Augmented Dickey-Fuller” t -11.835 (0.000)
“Unadjusted modified Dickey-Fuller” t -21.013 (0.000)
“Unadjusted Dickey-Fuller” t -12.765 (0.000)

Values in parenthesis are (p values); VR is the variance ratio
Table 6: Co-integration test results for the Unemployment-Model
Westerlund (2005) Co-integration

“Some panels are Co-integrated” (VAR) -1.737 (0.041)
“All panels are co-integrated” (VAR) -1.823 (0.034)
Pedroni (1999, 2004) Co-integration

“Modified Philip’s-perron” t 4.429 (0.000)
“Philip’s-perron” t 4.500 (0.000)
“Augmented Dickey-Fuller” t 4.887 (0.000)
KAO Test (1999)

“Modified Dickey-Fuller t -17.764(0.000)
:Dickey-Fuller: t -11.127 (0.000)
“Augmented Dickey-Fuller” t -5.355 (0.000)
“Unadjusted modified Dickey-Fuller” t -18.376 (0.000)
“Unadjusted Dickey-Fuller” t -11.157 (0.000)

Values in parenthesis are (p values); VR is the variance ratio

The findings of co-integration tests by Westerlund, Pedroni, and Kao are presented in Table 5 and Table
6. The Westerlund co-integration test was applied using both select panels and all panel statistics for two
distinct models: economic performance and unemployment. The assays carried out for these
investigations indicated that some panels and all panel assessments over the two models were getting very
low p-values, which in turn, proved the existence of co-integration between the variables. The Pedroni co-
integration tests, mainly the modified Phillips-Perron t-test, produced great results, the Phillips-Perron t-
test being significant at the 1% level and the Dickey-Fuller augmented t-test being significant at the 5%
level. Therefore, these results give further support to the assertion of co-integration among the variables.
The same issue arises from the Kao co-integration test, although the Unadjusted Modified Dickey-Fuller
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t-test gives a non-significant p-value. Hence, co-integration is a definite basis, on which the long-run
effects of the models are estimated.

4.4. Results of AMG and CCEMG Model 1

An AMG estimator was applied in this particular research study to analyze how different factors like
Forest goods Exports (INFPEX_V), Population Growth (POPG), agricultural goods expenditure (INnEAG),
interest rate (INT), and inflation (INF) affect GDP per capita (Economic performance) and
unemployment. The panel AMG model estimation results (shown in Table 7) bring significant insights. In
detail, INFPEX_V, INT, and INF have a significant and positive effect on GDP per capita, while INEAG
has a significant but negative effect. The variable POPG shows a positive effect but is not statistically
significant in case of Economic performance (GDPPc).

The results indicate that an increase in forest goods exports significantly enhances revenue in selected
developing countries. Holding other factors constant, a 1% increase in forest plantation is associated with
a long-term increase of 0.0723% in GDP per capita. World Bank data supports the finding that forest
goods exports have been growing in selected developing countries since the 1990s. Furthermore, previous
studies have also demonstrated the positive impact of forestry goods exports on GDP in high forest-
covered developing countries like Brazil (Coelho Junior et al., 2023) and Indonesia (Brontowiyono et al.,
2022).

Table 7: Results of panel AMG and CCEMG estimators

Variables AMG (InGDPc) CCEMG (InGDPc) AMG (UME) CCEMG (UME)
INFPEX_V 0.265** 0.337** -0.163*** -0.914**
(0.117) (0.148) (0.059) (0.457)
POPG -0.161 -0.443 0.239*** 0.595**
(0.246) (0.430) (0.079) (0.236)
In EAG -0.560** -0.585* -0.650 -0.479
(0.254) (0.345) (0.851) (4.617)
IR 0.009*** 0.007** -0.098* -0.033
(0.002) (0.003) (0.052) (0.135)
INF 0.046* 0.013* 0.062* 0.102**
(0.022) (0.002) (0.037) (0.020)
Observations 257 257 257 257
Groups 9 9 9 9
Wald chi-statistics 8.81 8.57 3.74 5.84
(RMSE) 0.148 0.103 0.513 0.307

Standard error in parentheses ***p<0.01, **p<0.05, *p<0.1

The findings of our study align with the conclusions reached by (Coelho Junior et al., 2023) and Asmara
et al. (2021), Similarly, their study identified a positive correlation between higher exports of forest goods
and an increase in GDP per capita. However, our investigation unveils that the growth of the population
(POPG) does not yield a noteworthy influence on GDP per capita. Furthermore, we note an inverse
association between expenditure on agricultural goods (EAG) and GDP per capita, signifying that a 1%
growth in EAG results in a reduction of 0.560% in GDP per capita. The new finding confirms earlier
scholarly references, for instance, the study done by Nguyen & Su (2021), which indicates that consumer
expenditures increase as a consequence of higher spending on agricultural goods and, thus, negatively
affect GDP per capita. The same issue was pointed out already by Hoang (2017), revealing the same
arguments in different empirical works asserting that agricultural expenditure has negative effect on GDP
per capita.

In the course of our analysis, we detect a remarkable and favorable relationship between the interest rate
(INT) and GDP per capita (GDPc). At the same time, inflation (INF) positively impacts the economy
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significantly and this impact is through the creation of large job opportunities in the developing countries
where the funds are directed, which, in turn, sends the income to the people. These conditions reveal the
direct link between the major ten high forest products exporting countries’ exports, main economic
indicator GDP per capita, and foreign exchange earnings from developed countries. On the other hand,
the degree of exports’ role in raising the state of per capita income depends on various factors, like the
level of trust in the institutions, the economic climate and trade relations, as well as the regulations in the
government and labor market (Akhtar-danesh, 2017; Alexandru et al., 2020). The findings of Bulte et al
(2005) and Nguyen & Su (2021) have been further backed by our results, who reported a positive
association between inflation (INF) and GDP per capita.

4.5. Results of AMG and CCEMG Model-2

The study results reveal that the export increase of forest goods has promising impact on the
unemployment decline of selected developing countries. If we keep other factors constant, then in the
long run, a 1% rise of forest plantation would bring about a decrease of -0.163% in the unemployment
rate. This is in line with the findings of former researchers namely Coelho Junior et al (2023) and
Brontowiyono et al (2022) who also concluded that enhanced forest goods exports were the causes of
decreased unemployment rates. Nevertheless, the current research shows that the population growth
(POPG) in the second model is positively and significantly related to unemployment, meaning that a
larger rise in population results in higher unemployment rates. Conversely, the influence of agricultural
goods expenditure (EAG) and the interest rate on unemployment is found to be statistically insignificant
indicating that these factors do not play an important role in unemployment.

Concerning inflation (INF), the results of model 2 are remarkable. It indicates a positive and significant
effect on the unemployment rate which means that an increase in inflation causes an increase in
unemployment. In the current research, we take the world inflation rate for the selected countries into
account, and the results make it very clear that inflation is a major factor causing unemployment. In
particular, the rise in inflation rate by 1% is followed by an increase in the unemployment rate by 0.062%.
These findings are in line with those of Ghosh (2004) who had also documented a positive connection
between inflation and unemployment.

To conclude, the research suggests that the export of forest products can be a potent weapon against the
problem of unemployment in developing nations. On the other hand, while population growth and
inflation have opposing impacts on unemployment, the former pushes the rates up while the latter deepens
the crisis. The influence of spending on agricultural products and of interest rates on unemployment
appears not to be significant. The presented results offer essential guidance for the policymakers in terms
of sculpting the future strategies to cope up with the unemployment issues faced in developing countries.

4.6. Robustness Analysis

In order to increase the reliability of our estimations with the panel-based AMG method, we performed an
extra analysis employing the CCEMG estimator. The output of the CCEMG estimator not only confirms
but also powerfully supports that of the AMG estimator, revealing that the positive effect of forest goods
export increases on unemployment is the case. This concurrence of the two estimators makes our
conclusions more robust. Therefore, we can assert with high confidence that among the factors affecting
unemployment in the panel of 10 high-export developing countries, inflation is the main one, while
interest rate and agricultural goods' expenditure have little or no effect.

The major point that can be drawn from these forecasts is that the export of forest products has an
extraordinary effect on the unemployment rate, making it a crucial factor for its reduction. Besides,
inflation (INF) is found to have an opposite effect on the unemployment rate, whereas the interest rate
(INT) has no effect in the ten high forest goods export developing countries. Thus, the authors infer that
the reduction of unemployment is one of the key features of forest goods exports and simultaneously draw
attention to the necessity of proper management of the inflation rate. The limited effect of interest rates
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points to the probability that other factors are exercising a stronger influence over the unemployment
situation in these nations.

Furthermore, the CCEMG estimator reinforces our primary conclusion that the export of forest products
has an advantageous influence on the unemployment rate. It also stresses the importance of inflation as a
factor influencing unemployment, while it acknowledges the minimal role of the interest rate in the
scenario of the ten developing countries with the highest forest goods export.

4.7. Dumitrescu-Hurlin Test Results

To determine the causal relationships between the key variables in the research, the Dumitrescu-Hurlin
causality test was performed. The results of the test are summarized in Table 8, which provides a view of
the causal relations between GDP per capita, Unemployment (UME), forest goods export value
(FPEX_V), and the other factors considered in the study of the ten developing countries that depend
heavily on forest goods exports. The study reveals the existence of one-sided causal relationships. More
specifically, there is a clear unidirectional causation from GDP per capita to forest goods exports and
from GDP per capita to the indicators such as inflation rate (INF), interest rate (IR), and population
growth. Also, there is a one-way causation between forest goods exports and Unemployment (UME) as
well as between forest goods export value and population growth. These findings give an important
understanding of the directional influences that cross the variables investigated in the context of the
selected countries.

Table 8: Results of Dumitrescu-Hurlin causality test

Null Hypothesis: \W-Stat. Zbar-Stat. Prob. Direction
GDPPC # FPEX_V 1.82968 1.47359 0.1406 FP— GDP
FPEX_V # GDPPC 4.31567 6.34017 0.0000

INF # GDPPC 1.74072 1.29946 0.1938 GDPPC—INF
GDPPC # INF 2.50820 2.80188 0.0051

IR # GDPPC 1.02998 -0.09189 0.9268 GDPPC —IR
GDPPC # IR 4.05495 5.82979 0.0000

PP # GDPPC 3.28683 4.32611 0.0000 PP—GDPPC
GDPPC # PP 0.57993 -0.97292 0.3306

INF # FP 1.09712 0.03953 0.9685 FP—INF

FP # INF 2.73956 3.25477 0.0011

IR # FPEX_V 1.74982 1.31727 0.1877 FP—IR
FPEX_V # IR 2.57757 2.93767 0.0033

PP # FPEX V 2.67579 3.12994 0.0017 PP—FP
FPEX_V # PP 1.31010 0.45647 0.6481

IR # INF 3.08339 3.92786 0.0000 IR<«>INF
INF # IR 5.72647 9.10195 0.0000

PP # INF 2.51099 2.80734 0.0050 PP—INF
INF # PP 1.82519 1.46481 0.1430

PP#IR 1.65906 1.13958 0.2545 PP#IR

IR # PP 1.16747 0.17726 0.8593

Note: # indicates does Granger-cause, <> shows bi-directional causality, and — refer to unidirectional causality.

5. CONCLUSION AND POLICY RECOMMENDATIONS

The research stresses the role that forestry exports play in determining a country's economic situation, job
availability, and trade balance. Thus, it strongly calls for a careful consideration of the trade-offs and
drawbacks related to the different avenues. Besides, the study has pointed out the positive aspects of
forestry exports to the economy by drawing for instance, the connections to inflation, interest rates, and
demographic growth. As part of the descriptive statistic, the study offers a detailed account of the
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principal variables in the dataset by providing very precise figures based on a number of parameters such
as mean, standard deviation, minimum, and maximum for GDP per capita, unemployment, forest goods
exports, population growth, and agricultural goods consumption, alongside interest rates and inflation.

In the course of confirming the model specifications, the study conducts slope homogeneity (SH) and
cross-sectional dependence (CSD) tests. It is found that there is a large variability in model slopes, which
confirms the selected specifications and also the rejection of the null hypothesis about the existence of
cross-sectional dependence. After that, the stationarity of the variables is checked by CIPS and CADF
tests that indicate that the only variable which is stationary at the level is inflation rate while the rest are
non-stationary. Co-integration tests (Westerlund, Pedroni, and Kao) all point in the same direction of a
long-run relationship among variables.

In the last phase to be precise the research makes use of AMG and CCEMG estimators to evaluate the
influence of forest goods exports, population growth, expenditure on agricultural goods, interest rates, and
inflation on GDP per capita and unemployment. The findings reveal that forest goods exports, interest
rates, and inflation all have significant positive effects on GDP per capita, while the expenditure on
agricultural goods has a significant but negative impact. The population growth shows a positive effect,
yet its influence on the economic performance is not backed by statistical significance. The complete
examination highlights the centrality of forest goods exports to the economy of the country, and it is the
responsibility of the policymakers to tackle the conflicts that might arise and opt for sustainable forest
management that will lead to sharing of benefits fairly.

5.1. Policy Implication
From the conclusions of the study, a few policies can be drawn:

1. Forest Goods Exports should be promoted and supported: The study underlines the beneficial
effect of forest goods exports on GDP per capita. The states should be concerned with creating
and enlarging their timber industry while also catering to nature through sustainable practices.
This could be done through the revenue generated coming from exports of forest products in a
way that the revenue goes back to the state and the nature too. The states that are investing in
their forests will keep their forests alive and printing at the same time!

2. Interest rates should be kept at a constant level and inflation: The rates of interest (INT) and
inflation (INF) both have a good side which is the impact on GDP per capita, according to the
study. Governments should prioritize the establishment of stable interest rates which will lead to
increased investments and thus more economic activities. Besides, a combination of efficient
monetary and fiscal policies should be put in place to control inflation and keep it at a moderate
level, as extremely high inflation could be detrimental to the economic performance.

3. International cooperation is the government’s mission: They should, above all, play the role of
facilitators in the process of enhancing international cooperation and partnerships given the
favorable influence of forest products exports on GDP per capita. Governments can do this
through their participation in trade agreements, sharing of sustainable forest management
practices, and attracting foreign investments and technological advances in the forestry sector.
Besides, international collaboration can significantly increase forest goods exports and lead to the
development of the economy.

4. Due to the strong link between forest product exports and decreased unemployment, the
governments and respective stakeholders have to direct their efforts toward the forest product
export industry promotion and support. The growing of forest goods exports can be supported
with measures such as offering incentives for the forest plantation establishment, bettering the
transportation and logistics infrastructure, and the building of international trade relationships that
would allow easier access for forests goods in the market. Countries can get to the point of

193



creating job opportunities through the competitiveness and the exportation of forest goods and,
thus, help to lower the unemployment rates.

5. In order to effectively handle the inflation problem, the study recommends that inflation could
possibly cause a rise in unemployment, thus the authorities need to react rapidly with a mix of
measures to cope with the inflation rates. One of the measures could be an effective monetary
policy, such as maintaining price stability and controlling inflation expectations. The other
avenues that could be pursued alongside this are promoting fiscal discipline, and implementing
measures to enhance the economy's productivity and competitiveness which are some of the other
methods that can be used to fight inflation forces. Through effective inflation management,
nations can establish a stable economic atmosphere that encourages job creation and reduces the
rate of unemployment.

The significance of the issue that these policy recommendations should be tailored according to the
specific circumstances and characteristics of each country cannot be stressed too much. It is
recommended that governments consider conducting further research and analysis to explore the
feasibility and impact of these recommendations in their own settings, in addition to taking into account
the social, environmental, and labor market conditions which are also important factors.
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