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Abstract

Purpose – Timber export is an important economic development pillar in Ghana, which has a direct effect on
Ghana’s domestic forestry industry development, local communities’ income and sustainable forest
management and deforestation. China, as the Ghana’s largest timber export destination, brought significant
impacts on Ghana’s timber export. However, there is a lack of quantitative analyses on impact factors of timber
trade between the two countries in the past, which this paper sought to do.
Design/methodology/approach –The authors first collected Ghana’s timber exports to China from 1997 to
2017, and then based on the literature review and trade theories, the authors set up a least squares estimate
(LSE)-based multiple linear regression (MLR) model to analyse the specific impact factors. In addition, multi-
collinearity, autocorrelation and heteroscedasticity issues of the impact factors were checked to guarantee the
accuracy of the results.
Findings – The results showed China timber import volume, Ghana cedi (GHC)/US$ exchange rate, Ghana’s
gross domestic product (GDP) and China timber consumption volume in construction sector had positive
impacts; Ghana timber production volume and Ghana average timber export price had negative impacts. The
results confirmed that China’s timber consumption had a positive linkage with Ghana’s timber export. The
article also reviewed possible impacts caused by change in timber trade policies, which proved important but
was hardly directly quantified. The authors pointed out the importance of optimizing these impact factors to
make sure Ghana’s timber export to China went on the sustainable track.
Originality/value – There is no literature about timber trade and its impact factors between Ghana and
China, which used econometric models. This paper provided new perspectives on the impact factors in timber
trade between the two countries.
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Paper type Research paper

1. Introduction
1.1 Forest resources in Ghana
According to the Food and Agricultural Organization (FAO), Ghana has around 9.3 million
hectares of forested land in 2014, which constitutes 41.0% of the total land area (FAO, 2015).
Around 9.0 million hectares are primary or otherwise naturally regenerated forest withmajor
tree species of ceiba, bamboo, rosewood, Gmelina, etc., and around 325000 hectares are
planted forest with over 70% consisting of Tectona grandis (teak) (Forestry Commission,
2016a). The country is endowed with bamboo also, which grows naturally in the wild.
Vulgaris species is the most prevalent. The Western part of Ghana has the highest stock of
natural bamboo reserves estimated to be over 60% (Kuudaar, 2016). The annual change rate
per year estimated over 25 years (from 1990–2015) is 0.3% (FAO, 2015), indicating some
increase in forest land area as a result of plantation development in forest and non-forest
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lands. But, the density of forest cover is reducing giving way to a reducing close forest cover
and an increasing open forest cover, the net result being an expanded forest land area, but a
low density forest in terms of canopy formation (Kuudaar, 2016).

From 1990 to 2015, the forest degradation rate had been 45,931 ha per year (Kuudaar,
2016). According to the Global Forest Watch (GFW), Ghana is losing its rainforest at a faster
rate in the world than any other country. GFW reported that Ghana’s primary rainforest loss
increased by 60% in 2018 compared to 2017, the highest in the world (Global Forest
Watch, 2019).

The key drivers of deforestation and forest degradation in Ghana include agricultural
expansion, mining and infrastructural development. Since 1990, nearly 80%ofGhana’s forest
resources under state control have been lost due to illegal logging and forest conversion,
according to a study released by the Ministry of Lands and Natural Resources (MLNR) in
2016 (MLNR, 2016). Illegal small-scale mining, known in Ghana as “galamsey”, has wreaked
havoc on the country than anything, with the government estimating that it would cost
US$29 bn to restore (Forestry Commission, 2016a; Global Forest Watch, 2019).

The Ghana Forest Plantation Strategy 2016–2040, which is the current framework for the
implementation of the National Plantation Development Programme, is aimed at halting
deforestation and forest degradation by providing a sustainable supply of timber and other
non-timber forest products and environmental services by means of establishment and
management of forest plantations, using selected species (Forestry Commission, 2016b;
Kpelle, 2018) . Table 1 summarized the main features of Ghana’s forest resource.

1.2 The timber industry and timber trade in Ghana
Timber in the article refers to round wood log and sawn wood. According to the Forestry
Commission (FC) of Ghana’s Timber Industry Development Division (TIDD) classification,
round wood consists of poles and billets and can also be referred to as primary products
which made up 5.91% by value and 10.07% by volume of all wood exports in 2017. Sawn
wood include air dried lumber, kiln dried lumber and overland lumber; which is a component
of secondary products, made up 90.11%by value and 86.73%by volume of all wood products
exports in 2017. Timber trade between Ghana and China is being dominated by sawn wood.
For example, sawn wood made up 86.92% by volume and 86.88% by value of all secondary
product exports, in 2017, according to the TIDD statistics (TIDD, 2017a).

The forestry sector significantly contributes to the gross domestic product (GDP) of
Ghana and remains the third largest contributor in foreign exchange earnings for the
country, according to the Ghana Statistical Service (Kpelle, 2018). The Ghanaian exports are
sold to all regions of the world. Besides overland export routes to other African countries,
most timber is exported via the main ports (GPHA, 2015) in the south: the Port of Tema and
Port of Takoradi.

Ghana export 15 different wood products, with the top five in export volume being lumber
(air dried), lumber (kiln dried), billet, plywood (overland) and sliced veneer with respect to
manufactured volumes. There are totally around 42 species involved in the timber export,
with the top five in terms of export volume in 2017 being rosewood (34.88%), teak (33.25%),

Land surface 22.8 million hectares
Forest cover 9.3 million hectares (41%)
Production forest 1.5 million hectares designated for production
Forest ownership 100% publicly owned
Annual change rate 0.3% per year; over 25 years (1990–2015)

Source(s): FAO (2015)
Table 1.
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wawa (6.97%), ceiba (4.39%) and Gmelina (2.91%). Ghana export timber to 38 different
countries, and the top five timber shipping destinations with regards to volume in 2017 are
China, India, Germany, Vietnam and Italy (TIDD, 2017a).

Ghana’s timber production area has been declining over the years from 1.6 million ha in
1990 to about 762,400 in 2015, about 52.35% decrease for the period. Harvesting of timber is
regulated by the FC through the implementation of the Annual Allowable Cut (AAC), which
has been set at 0.5 m cubic metres per year. But, due to inadequate management capacity to
ensure effective enforcement of this regulation, it has always been exceeded by more than
200% (Kpelle, 2018).

Timber products export is one of the most important economic pillars in Ghana (TIDD,
2017a), creating more jobs, especially for the unemployed rural labour (Pepke et al., 2016).

Meanwhile, intensive timber harvest caused environmental issues like deforestation and
biodiversity loss. From 1990 to 2010, Ghana lost an average of 125,400 ha per year (1.68% per
year), representing 33.7% of its forest cover, or around 2,508,000 ha lost for the entire period
(Mongabay, 2020). GFW reported a 60% increase in Ghana’s primary rainforest loss as at
2018 due to logging and mining activities (Global Forest Watch, 2019).

Ghana sells timberwith the aim of continuing to supply only legal timber from sustainable
sources in accordance with the guidelines of the European Union (EU) and the International
Tropical Timber Organization (ITTO). The Ghanaian government is seeking further
investment in design and technical assistance and international cooperation. For the
development of the export industry, the country is striving for more efficient use of wood and
the production of high-quality products, such as moulded and processed castings, floors,
furniture components, dowels and similar value-added items (Timber Trade Portal, 2020).

1.3 Forest ownership and benefit sharing
As showed in Figure 1, the ownership of the Ghanaian forest area can be divided into public
land, stool land (this is similar to a dynasty), family land and private land. However, the
management of all forest resources including timber harvesting rights are administered by
the FC for the benefit of the land owners through sharing of benefits according to the benefits
sharing agreements and Social Responsibility Agreements (SRAs) in the FC’s logging
manual (Forestry Commission, 2016b). Timber royalties paid to land owners, chiefs,
communities and all stakeholders are calculated based on the stumpage rate for the harvested
species set in timber utilization contracts, as prescribed by theTimber ResourceManagement
Regulations in 1998 (ITTO, 2020).

The 1962 Concession Act provides for naturally regenerated trees to be vested in the state
for care and management. As such, all forests, naturally regenerated, in and outside forest
reserves are owned by the state on behalf of the people of Ghana (Kuudaar, 2016).

The FC generates funds through fees charged for forest management activities and
ecotourism. The FC retains 50% of the amount realized, and theAdministrator of Stool Lands
is allocated 10% of the amount. The rest of the 40% (considered 100% again) is distributed to
key stakeholders such as traditional authorities (20%), district assemblies (55%) and stool
lands (25%) (Forestry Commission, 2016b; Kpelle, 2018). For example, in October 2020, the
government of Ghana paid around US$4.69 m in timber royalties to traditional authorities for
logs harvested in their localities as part of a disbursement of US$53.84 m from the Minerals
Development Fund and Stool Lands Administration to traditional authorities, metropolitan,
municipal and district assemblies, the Minerals Commission and the sector ministry
(ITTO, 2020).

In addition, logging companies also have some social responsibility roles to play on the
forest adjacent communities. A permit holder (a company given the right to harvest timber by
the FC) engaged in loggingmust sign an undertaking to provide social facilities and amenities
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for the inhabitants of the forest area: communities 5 kilometres within the timber harvesting
operational area. This should be at a cost of 5%of the value of the stumpage fee of timber that
is harvested, according to the revised guidelines for SRA in 2016 (Forestry
Commission, 2016b).

Also, the state can allocate degraded reserves to private entities for the creation of forest
plantations. This is encouraged by giving 90% of the proceeds from the timber harvest to the
private entity, and the remaining 10% is paid to the state. But this system does not allow the
conversion of forest land by the private owner (Kuudaar, 2016).

Furthermore, the state, through the modified Taungya system (MTS) can reforest
degraded forests and share the benefits with the farmers (Kuudaar, 2016; Forestry
Commission, 2016b).

1.4 Timber trade between Ghana and China
China and Ghana have recently developed close ties. China’s economic presence on the
African continent takes the form of infrastructure finance and trade. China’s policy towards
Africa has emphasized mutual benefit and equality. Competition from countries with the
prices and resources of African products increases with the presence of China and has a
positive impact on debt financing. In general, the presence of China receives positive support
fromGhanaian leaders in the past and present (Ibrahim, 2018). In relation to Ghana, trade, aid
and investment are the basis of engagement. However, business remains the main pillar of
engagement. Ghana imports more products and exports fewer rawmaterials and agricultural
products to China (Ibrahim, 2018).

China’s economy is now second to the USA (GDP standard), and the interaction of the
countrywith other nations, especially Africa, is increasing. In Africa, there is now a shift from
the north–south co-operation with western countries such as the USA, United Kingdom (UK)
and Germany as it was to new south–south co-operation with China as one partner to
consider first. Many countries, such as Ghana, welcome China as an alternative partner for
development (Ibrahim, 2018).

China’s forest product imports have grown dramatically in recent years pushing the
country into a leading global role in the sector. China has moved from a close economy in the
1970’s and transformed to a major economic player and one of the largest trading nations in
the world. China now has bilateral and multilateral trade agreements with most countries in
the World, and Ghana is not an exception (Frimpong, 2012).

FOREST LAND OWNERSHIP
public
stool

family
private

FOREST TREE OWNERSHIP 
AND MANAGEMENT 

RIGHT
100% public/state
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China is a net importer of wood products, and timber import is growing faster, adding to
the supply pressure from growing global demand (Pepke et al., 2016). The combination of
scarce domestic forest resources, low-cost production and rapidly increasing external
demand has made China a hub for remanufacturing and redistributing wood products (Liu
et al., 2020).

Figure 2 showed that according to the TIDD in 2017, Ghana exported 75.43% in volume of
all wood products to Asian countries; of which, China was the major destination followed by
India, compared to 11.14% to European markets, 7.63 to Africa and 3.09% to America.
Lumber (air dried), billet, furniture parts, lumber (kiln dried) and sliced veneer dominate
timber exports to Asia (TIDD, 2017a).

Most of Ghana’s timber products (46.1%) is exported to China followed by India (22%) and
the rest of the world (Timber Trade Portal, 2020), showing how important China is to Ghana
in terms of timber trade.

Ghana’s timber exports to China kept increasing since 1997, both in volume and value
though, and the sustainability of the trade flow between Ghana and China also faced a lot
of challenges influenced by several factors as discussed earlier including government
policy.

The export trends in Figure 3 below from the TIDD annual reports (TIDD, 2017b) is
divided into three stages by the authors.

(1) First stage: from 1997 to 2002, a slightly stable increase period, bedevilled with log
export ban impositions.

(2) Second stage: from 2003 to 2011, a decrease and rebound period so much inflicted by
the raw log export ban and then an exemption for teak and Gmelina at some point in
2006.

(3) Third stage: from 2012 to 2017 was a quick increase period but with fluctuations and
partly influenced by the reduction of timber exports to the EU and the US markets
due to their environmental sensitivity, an export ban on raw log exports and even a
new ban imposition on the harvesting and export of rosewood in 2019.

Source(s): Timber Trade Portal, 2020

China, 46.1%

India, 22.0%

United States of
America, 6.8%

UUUUUUUUUUUUU iiiiiiiiiiittttttttttt ddddddddd SSSSSSSSSSSSSttttttttttt ttttttttttt fffffffffffff
Germany, 4.0%

Italy, 3.6%IIIII lllllllll 333333333333 6666666666666%%%%%%%%%%%%%%%
Belgium, 2.1%

Saudi Arabia, 1.6%

Spain, 1.4%

United
kingdom, 1.1%

Other, 11.5%

Figure 2.
Top 10 timber export
markets of Ghana
in 2017
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1.5 Problem statement and research aim
The economy of Ghana is one of the most promising in sub-Saharan Africa, endowed with
natural resources, such as gold, cocoa, diamond, forest and backed by stable political
environment, that are essential for the country’s development and its future prosperity.
Ghana is an open economy, and Ghana Investment Promotion Centre (GIPC) welcomes trade
and investment from all countries, including China. A major source of financial inflow by
which the economic performance of the forestry sector is measured is the foreign exchange
the country earns through the export of timber and other wood products from the forest.
Timber from the high tropical forests has traditionally been the third largest source of foreign
exchange, while fuelwood, bushmeat, medicinal plants and other natural products have
played a significant role in the well-being of most Ghanaians (Kpelle, 2018).

China is currently the largest destination market for African timber exports, and timber
trade with Ghana has grown significantly over the past decade. As of 2015, about 10% of
China’s total import of timber comes from Africa of which Ghana is one of the important
partners. This has important implications for the sustainable development of forests and
trade in exporting countries such as Ghana (Andrade et al., 2018).

Trade in timber between Ghana and China is becoming very important and gettingmore
attention from all over the world because timber trade and the industry in Ghana have
contributed significantly to the domestic economic development of the country; meanwhile,
it has also raised serious concerns on the impacts to deforestation and community
livelihood (Ibrahim, 2018). The trade in timber between Ghana and China has not beenmuch
studied, and there is little literature on this, especially, from the angle of quantitative
analysis. The research problems the authors tried to address are the features of forestry
product trade between Ghana and China, what factors impact the trade flow and how the
trade flow could better support the forestry industry upgrade and improve community
livelihood in Ghana.

This article reviewedGhana’s timber export to China and identified the influencing factors
and challenges, with the discussion on how to improve the trade flow and structure to benefit
Ghana’s domestic industry and local community. We recognized that Ghana’s timber export
to China not only had impacts on Ghana but also had impacts on China. Like the timber trade,
volume and value change could impact China forestry industry’s production size and cost on
major trade tree species. Besides, it also had impacts on China timber sourcing structure.
Given the limited space, this manuscript is more focused on impacting factors analysis and
the impacts on Ghana’s side.
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Last but not least, timber traded between Ghana and China should come from legal and
sustainable source to help address deforestation and improve the forest governance
in Ghana.

This article will provide help, through the results and suggestions, to the Ghanaian
government through the FC and the timber industry as a whole on how to optimize timber
exports to China to the benefit of the country through economic growth and improvement in
community livelihood.

2. Materials and methods
2.1 Research design and data collection
The study used data from Ghana’s timber exports to China from 1997 to 2017 from the TIDD
of the FC of Ghana; data from FAOSTAT and China Forestry Publishing House’s forestry
statistics books. We also collected and examined useful documents and publicly available
data from other relevant sources including, but not limited to scholarly articles, international
organizations, such as the World Bank.

2.2 Data analysis
The statistical analysis of the data was conducted using mainly STATA 14.1 and Excel. The
analysis was conducted mainly by employing the Least Squares Estimate (LSE) based
Multiple Linear Regreeson (MLR) model.

The study planned to use historical data of Ghana’s round wood log and sawn wood
exports from 1997 to 2017, but we found that roundwood log data from public official sources
was not complete. In addition, data on Ghana timber product exports to China from the TIDD
of the FC of Ghana showed that, per the entire historical public official data from 1997 to 2017
of Ghana timber product (round wood and sawn wood only) exports to China, sawn wood
cumulatively accounted for 98.58% by volume and 99.36% by value of the entire export data
for these two timber export products. Round wood log accounted for 1.42% by volume and
0.64% by value of exports to China for these two timber products for the entire period,
suggesting that, deleting round wood log will not actually impair the quality of the study
results and interpretations. So, we used sawn timber as the data base to run themodelling.We
applied LSE-based MLR to measure the degree at which identified factors influences Ghana
timber exports to China.

2.3 Multiple linear regression model (MLR)
The study used the followingMLRmodel to examine the impacts factors identified. Based on
the literature reviewed, impact factors related to international trade theories include
factor endowment theory, competitive advantage theory and gravity theory. Based on the
above theories and related researches, we selected the following variables to conduct the
analysis.

Ghana’s sawnwood export to China (Y): this is the monetary value in US dollar of Ghana’s
annual sawn wood exports to China.

Ghana’s timber product production volume (X1): this is the annual domestic log
production volume in Ghana. We expected a positive effect.

China’s sawn wood product import volume (X2): this is the total volume of China’s annual
imports of sawn wood. We expected a positive effect.

Ghana cedi (GHC)/US$ exchange rate (X3): this is the exchange rate between Ghana cedi
and US dollar. We expected a positive effect.

Ghana’s timber unit export price (X4): this is the annual Ghana’s timber export price per
cubic metre. We expected a positive effect.
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Ghana gross domestic product, GDP (X5): This is the monetary measure of the market
value of all final goods and services produced in Ghana annually. We expected a positive
effect.

China consumption in construction sector (X6): This is the total annual timber product
consumption in Chinese construction sector. We expected a positive effect.

Besides the above impact factors, time could be another important factor to be considered
through the introduction of a dummy variable, but in this article, we aremore focused on solid
economic impact factors. Policy is also an impact factor, but instead of including it directly
into the model which increases the complexity of the modelling, we chose to illustrate it more
in the discussion part.

The equation of MLR used is as follows:

Yt ¼ β0 þ β1X1t þ β2X2t þ β3X3t þ β4X4t þ β5X5t þ β6X6t þ εt (1)

ε∼N
�
0; σ2

�
; (2)

where

Y 5 Ghana’s sawn wood product export to China (m3),

β0 5 the y-intercept (value of y when all other parameters are set to 0),

X1t 5 Ghana timber product production volume (m3),

X2t 5 China sawn wood product import volume (m3),

X3t 5 Ghana cedi (GHC)/USD exchange rate,

X4t 5 Ghana’s timber unit export price (US$),

X5t 5 Ghana GDP (US$),

X6t 5 China timber consumption in construction sector and

ε 5 model error, distributed with 0 mean and a variance of σ2.

To ensure quality of the modelling, we tested how suitable the data are for the model of the
study by employing Kaiser–Meyer–Olkin (KMO). It measures the proportion of variance
among variables that might be common variance. Overall KMO value through the test is
0.8352, more than 0.5, showing good result. We also ran multi-collinearity test to identify
potential multi-collinearity. The mean variance inflation factor (VIF) calculated is 17.95,
larger than 10 and showed multi-collinearity among the independent variables (X’s). To
address it, we applied principal component analysis (PCA) to prove the correlation between Y
and the six variables (X1 to X6). The PCA test results showed that PC1 which include X1, X2,
X3, X5 and X6, and PC2 which include X4 are all significantly related to Y.

Heteroskedasticity was also found to be an issue with the data, and White’s robust
standard error was applied through LSE-basedMLR. Through the LSE-basedMLR analysis,
the study identified how much (in percentage) Ghana’s timber exports to China, Y changes
when, say, Ghana’s timber production, X1 changes by 1%, and also how much percentage
change Y responds to a 1% change in X2, X3, X4, X5 and X6.

3. Results
3.1 LSE-based multiple linear regression analysis
In order to check the degree of impact from each influencing factor, MLR was run based on
the data collected. Given the large nature of annual changes in the data and the instability of
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the data collected, LSE-based MLR was applied. The data were checked for
heteroscedasticity issues and White correction applied to solve the heteroskedasticity
issue, and to find the estimators of heteroskedasticity-robust standard error.

The final result of the LSE-based MLR is presented in the following Table 2. The
regression analysis yielded an F-value of 34.94, with a p-value of 0.0000, indicating that the
model result is statistically significant. Table 3 summarized factors affecting Ghana timber
export to China, the coefficient of determination (R2) was 0.9474 meaning that approximately
94.74% of the variation of the dependent variable, Y (Ghana’s timber export to China) was
accounted for by the explanatory variables in the model.

The new linear relationship between Ghana timber exports to China and the factors
affecting the timber trade between the two countries is given by

LgYt ¼ −0:473� 7:703LgX1t þ 2:188LgX2t þ 1:941LgX3t � 0:950LgX4t þ 1:818LgX5t

þ 1:396L:LgX6t þ ε

(3)

Based on this, the study found that when X1(Ghana timber product production volume)
increases by 1%, Y (Ghana swan wood product export volume to China) decreases by
7.703%;whenX2 (China sawnwood import volume) increases by 1%,Y increases by 2.187%;
when X3 (Ghana cedi/USD exchange rate) increases by 1%, Y increases by 1.941%; when X4
(Ghana timber unit export price) increases by 1%, Y decrease by 0.950%; when X5 (Ghana
gross domestic product) increases by 1%, Y increase by 1.818%. China timber consumption
in the construction sector (X6) had a lag effect. After running one time period lag, it positively
related, implying that when in the previous period, X6 (China timber consumption in
construction sector) increases by 1%, current Y will increase by 1.396%.

Ghana timber product production volume, though was expected to have a positive effect
on Ghana sawnwood export volume, that is, when there is an increase in Ghana’s sawnwood
production, we expect an increase in Ghana’s sawn wood exports to China, but the modelling
result is otherwise. We applied the LSE and White’s correction to recheck, but they still
showed a reverse relation. Policy changes, especially log export ban polices Ghana had few
times, could contribute to this unexpected negative relation by interrupting the normal
relation with government administrative instruments. When log export ban is implemented,
even domestic timber production increase will not lead to increase in timber exports as
expected. Ghana started log export ban since 1995, modified in 2014, 2015 and 2019, which for
sure impacted on timber export and could led to this unexpected reverse relation.

China’s sawnwood import volume had a significant and positive influence onGhana sawn
wood exports to China. This is in line with the expectation of this research as the study of Liu
et al. (2020) concluded China has become a hub for wood product remanufacturing and
redistribution due to its ability to efficiently combine scarce forest resources to produce other
products, hence causing a surge for foreign demand for wood products, including
from Ghana.

Ghana cedi (GHC)/US$ exchange rate also had a positive and significant relationship with
Ghana sawnwood exports to China, in line with expectation. A depreciation of the Ghana cedi
rate, or when more Ghana cedi (GHC) are need to buy a US dollar, it becomes an incentive for
exports, which triggers capital accumulation to produce tradable goods (Twamugize et al.,
2017). The exchange rate contributed significantly to the increases in Ghana’s timber exports
to China (TIDD, 2017b). The result is also in line with the assumption that when Ghana cedi
depreciate to the US$, it helps increase Ghana’s timber export to China.

Unit export price had a negative influence on Ghana sawn wood export volume to China.
This could be ascribed to the premium prices paid on some Ghanaian timber species,
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for model analysis
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rosewood for example, making the average price factor not really a challenge. Besides,
rosewood species as a “natural resources” had natural limitation in terms of supply. For
certain precious rosewood species, once it was over harvested and run out, it could not be
recovered through plantation in short time period. This could also cause the price factor not to
be positively related as we expected. This is also probably being influenced by the big data
fluctuations.

Ghana’s GDP is also significant and has a positive relation with Ghana timber exports to
China as expected. An increase in GDP will increase the country capacity to produce and
export goods and services as an increase in Ghana’s gross domestic product will result in an
increase in sawn wood exports to China.

China timber consumption in the construction sector also showed that an increase in the
previous year’s consumption will result in Ghana exportingmore timber products to China in
the current year. Ghanaian timber product exporters will increase or decrease their supply to
the Chinese market based on the previous year’s China construction sector consumption
statistics. It means that China’s timber consumption has a certain positive pull force to
Ghana’s timber export, and this is in line with assumption.

4. Discussions
4.1 Analysis of the impact factors on Ghana’s timber export to China
4.1.1 Ghana timber production.The abundance of forest resources and the rapid prosperity of
plantations are important reasons for the increase in the timber harvest (O’Brien and
Bringezu, 2018). Knowing the production level of timber as a country will help to know if a
country is under or over producing. This helps the country to know the amount harvested,
amount to export and local consumption (Asamoah et al., 2020).

Figure 3 showsGhana sawnwood and roundwood production from 1997 to 2017. Ghana’s
sawn wood and round wood production have generally been increasing steadily since 1997.
For example, in 1997, timber production was around 25.8 million m3 and increased to over
49.3 million m3 in 2017 (TIDD, 2017b).

The regression analysis showed Ghana timber production volume negatively correlated
with Ghana sawn wood exports to China. This implies that, a percentage increase in Ghana
timber production volume will result in Ghana timber export volume to China decreasing by
7.703%. This can be explained by the export data fluctuations influenced mainly by policy.
Figure 4 showed Ghana’s timber production change.

4.1.2 China timber import volume. Consumption and demand of timber in the developing
world has grown rapidly from 770 million m3 in 1998 to 1.2 billion m3 in 2018, a compound

lgY Coef Robust std. err T P>jtj (95% conf. interval)

lgX1 �7.702972 1.256985 �6.13 0.000 �10.50371 4.902243
lgX2 2.187953 0.4195742 5.21 0.000 1.253083 3.122822
lgX3 1.940968 0.7654385 2.54 0.030 0.2354652 3646472
lgX4 �0.9496447 0.2422473 �3.93 0.003 �1.489405 0.4098841
lgX5 1.81793 0.4105253 4.43 0.001 0.9032222 2.732637
lgX6 L1 1.396218 0.4480015 3.12 0.011 0.3980079 2.394427
_cons �0.4734552 0.3434507 �1.38 0.198 �1.238711 0.2918007
Number of obs. 5 21
F (6,10) 5 34.94
Prob > F 5 0.0000
R-squared 5 0.9474
Root MSE 5 0.4384

Table 3.
Factors affecting
Ghana timber export
to China
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annual growth rate (CAGR) of 2.3% over the past 20 years, driven by China through its rapid
GDP growth and a substantial rise in urbanization led construction (Richard, 2020).

China is the biggest importer of timber in theworld, which in 2018 accounted for US$ 20 bn
(34.9% of total global imports) by value and 109 million m3 (22.9%) by volume (Liu et al.,
2020). China has become a hub for efficient wood product remanufacturing and
redistribution, increasing foreign demand for wood products in China. The demand in the
Chinese market for some Ghanaian timber species was quite stable (ITTO, 2020).

There is a positive and a significant relationship between China timber import volume and
Ghana timber export to China, in the MLR analysis. A one percentage increase in China
timber import volume will result in an increase of around 2.188% in Ghana’s timber export to
China. Figure 5 below shows China’s sawn wood imports from 1997 to 2017 (State Forestry
Administration, 2018), which kept rising and projected to rise further. This indicates an
increasing market demand, and this therefore would increase Ghana’s timber imports to the
country hence, increasing revenue from timber exports.

4.1.3 Ghana cedi (GHC)/USD exchange rate. The issue of exchange rate risk has assumed
strong prominence in international economics, and this is best understood by the incessant
debates about the level and scope of how damaging it is. The tendency for currency exchange
rates to fluctuate unpredictably has been blamed for limiting gains from international trade
and lowering welfare. Generally, a weaker domestic currency stimulates exports and makes
imports expensive, thus decreasing the country’s trade deficit depending on the sector
(Twamugize et al., 2017).
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There is a positive correlation between the Ghana cedi (GHC) exchange rate to the US$ and
Ghana timber export volume to China in the analysis. A percentage change in the Ghana cedi
(GHC) exchange rate will result in a substantial increase in the quantity of timber product
exported to China, around 1.941% increase. This is because Chinese importers would need
fewer US dollars to buy a substantial volume of wood in the Ghana cedi (GHC), all things
being equal. On the other hand, Ghanaian exporters become richer when export proceeds in
dollars are being changed to the Ghana cedi (GHC) back in Ghana.

Zhang et al. (2019) concluded that the growth of imports is closely related to exchange rate
as can be seen in this study. The Ghana cedi (GHC) kept depreciating against the US$ in the
past decades, hence having a positive impact on the country’s propensity for exportation
rather than importation. The Ghana FC in its TIDD 2016 report said the currency exchange
rate contributed significantly in the increases in exports and some exporters and buyers
shifting to premium species like rosewood (TIDD, 2017b). The following Figure 6 shows the
annual currency exchange rate of USD1 to the Ghana cedi (GHC) (World Bank, 2022).

4.1.4 Timber export price. Though trade is principally littered with investment
fundamentals factors such as the price factor, Ghana timber export price did not yield the
expected result. It showed a negative relationship with Ghana timber exports to China.

This could be ascribed to the premium prices paid on some Ghanaian timber species,
rosewood for example, making the average price factor not really a challenge. The TIDD in
2015 reported that, the demand for some premium species, such as teak, papao, mahogany,
rosewood, etc. is inelastic. This signifies that price of timber products export change faster
than product volumes demanded, resulting in more value earned for the same volume
exported (TIDD, 2015). It is also probably being somehow influenced by the big data
fluctuations in the data collected.

Ghana’s round wood and sawn wood prices kept fluctuating in the past decades. The
average unit price of exported timber products during the reported period has fallen from
US$696.67/cubic metre in 1997 to US$660.80/cubic metre in 2017 (TIDD, 2017b). The
following Figure 7 shows average Ghana’s round wood and sawn wood prices from 1997
to 2017.

4.1.5 Ghana gross domestic product (GDP). The regression result shows that GDP is an
important factor in Ghana timber exports to China as they positively relate with each other in
the LSE-based MLR analysis. From the previous literature, it is also clear that the main
factors affecting foreign trade includes GDP, and an increase in GDPwill increase the country
capacity to produce and export goods and services (Zhang et al., 2019).

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

Figure 6.
Ghana cedi (GHC)/USD
exchange rate from
1997 to 2017

FER
4,2

90



Figure 8 below shows Ghana’s GDP which generally has been increasing since 1997 from
US$6.89 bn to US$59.00 bn in 2017.

4.1.6 China timber consumption in the construction sector. Total global demand for forest
products continues to rise as population and developing countries increase, increasing the
ability of many countries to increase consumption levels. Global economic growth is a major
determiner of demand for timber products because of its impacts on housing, construction
activity and consumer wealth and spending (ITTO, 2018).

Richard, in his “Global Timber Outlook” published by Gresham House in 2020 asserted
that, over the past 20 years, global timber consumption increased by 1.1% yearly, and this
was driven by increasing urbanization and global housebuilding requirements. He projected
that, over the next 30 years, timber consumption is expected to rise by 3.1% per annum,
whichwill be driven by urbanization, decarbonization and increased housebuilding; of which,
China’s demand is very important to look out for. China has set significant targets to reduce
carbon emissions towards net zero by 2060, and timber will play a significant part in this
transformation. As a result of the combined effects of urbanization and decarbonization, more
new homes will be constructed, as well as cleaner, low-carbon buildings made of timber. As a
result, wood will gradually take the place of carbon-intensive steel and concrete
(Richard, 2020).

The LSE–based MLR with a one-time period lag showed that Ghana will increase its
timber exports to China in the current year based on how favourable was China’s timber
consumption in the construction sector in the previous year. China consumption and demand
of timber is growing rapidly through its economic growth and substantial rise in urbanization
(96% increase in urban dwellers over the past 20 years) led construction, a trend expected to
continue (Richard, 2020), which is impacting positively on Ghana timber exports.
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Figure 9 shows the timber consumption in the Chinese construction sector from 1997 to 2017,
which increased about 3.18 times for the period.

4.2 Timber trade-related policies
Economic and environmental policies in underdeveloped countries, such as Ghana, are
important factors influencing logging practices (O’Brien and Bringezu, 2018). In view of the
expansion and development of the timber trade market, government policies, particularly
legal regulations and export bans, can play an important role in timber trade flows.
International trade policy and regulation can have an impact on the volume of timber harvest,
level of trade and countries’ choice of trading partners (Liu et al., 2020; Nzayisenga and
Zhu, 2020).

In terms of trade policies for wood products, China has maintained an open market and
low tariffs on bilateral trade since joining the World Trade Organization (WTO) in 2001,
which has brought more benefits and opportunities to countries to export to China. Zero
import duties on logs and a reduction in value added tax and customs duties on logs and sawn
timber (7% on logs and 13% on lumber), combined with relatively low wages and high
productivity have created a competitive advantage for China in the markets and world trade
of forest products. At the same time, China has signed bilateral-free trade agreements with
many forest products partner countries (including Ghana), which has led to the growth and
expansion of China’s import and export trade and developed mutually beneficial markets
with these countries (Liu et al., 2020).

The logging ban policy which started from year 2000 to now limited China’s domestic
timber supply and derived the increase of round wood and sawn timber import in recent
decades. The import of more timber has enabled China to meet the growing demand for
domestic and international forestry products market. The Chinese government has taken
steps to combat illegal timber trade, including signing of an Memorandum of Understandin
(MOU) with timber producing countries to combat illegal logging and associated trade like
Indonesia, Myanmar, Gabon, etc. China is developing timber legality verification system to
trace the timber legality traded and issued polices like green public procurement policy, green
consumption policy and green finance policy to increase the market for forest products that
come from legal and sustainable sources. China also set up a national forest certification
system (CFCC) which is already adopted by Programme for the Endorsement of Forest
Certification (PEFC), one of internatinoal forest certificaiotn system. Companies in China can
choose Forest Stewardship Council (FSC), an other popular international forest certification
system, CFCC or PEFC COC certification to ensure the sustainability of the timber products
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they sourced. Timber supply and trading companies are now using voluntary certification
systems such as FSC and PEFC to identify their legal and sustainable products. All the work
has had a positive effect on the sustainable trade in wood products. The share of illegal wood
sources has decreased, and the share of certified wood products is increasing (Liu et al., 2020).

Meanwhile, Ghana also supports the fight against illegal logging and trade. In Ghana, all
logs, except teak, are not approved for export. There was an export ban on the export of logs
since 1995. However, around 2005/2006, an exemption was granted for teak, and later
Gmelina was also exempted. Since January 1, 2014, the harvest and export of rosewood
(Pterocarpus erinaceus) from Ghana has been banned due to uncontrolled and indiscriminate
harvesting. The current export ban has been partially lifted for some exporting companies
though there was a fresh ban on the harvesting and export of rosewood in 2019 (Timber
Trade Portal, 2020).

Many supplier countries, including Ghana, have adopted protective trade policies on round
wood log export and would like to attract more investment to develop timber processing
industry, which can provide more value-added products and more jobs. Most of the round
wood and sawnwoodproduced inGhana in 2014were processeddomestically due to an export
ban on raw log fromnatural forests. EUwas once a bigmarket for roundwood and sawnwood
log export fromAfrica includingGhana, but given the increased environmental sensitivity, the
EU timber regulation (EUTR) in 2012 enacted a legislation, which banned illegally sourced
timber and timber product from entering the EUmarket. As a result, Ghana’s timber export to
EU is declining (Timber Trade Portal, 2020; Global Forest Watch, 2019).

Following the signing of the Forest Law Enforcement, Governance and Trade (FLEGT)
Voluntary Partnership Agreement (VPA) between Ghana and the European Union in
November in 2009, Ghana became the first country to sign a VPA with the European Union,
which ensures that timber and timber exported to the EU are sourced from legitimate sources.
With the final assessment, Ghana will begin issuing FLEGT license. Ghana adopted the
Timber Resources Management and Legality Licensing Regulation of 2017, LI 2254, which
amended the legal framework of Ghana to comply with the VPA. The new law specifies the
procedure for issuing special permits and includes granting access to wood for small logging.
Ghana has already established the Legality Assurance System (LAS) to monitor, control and
verify the management and use of Ghana’s forest resources to ensure that only legal timber is
logged, sold and exported.Within the FC, a Timber Validation Department has been set up to
verify compliance with legal standards for each batch. The TIDD of the FC has been
designated the national licensing authority under the VPA, which will issue FELGT licenses
for the export of forest products to the EU market and to markets outside the EU. EU border
control officials will only allow imports if the supplies are under such a license. This
agreement will reduce conflicts in the forest sector, diminish forest degradation and support
rural livelihoods. The policy seeks to stimulate sawmills to supply at least 40% of their
production to Ghana’s domestic market, with a wood tracking system implemented to
eliminate illegal timber production and trade (Timber Trade Portal, 2020).

4.3 Timber trade economic impacts on the Ghanaian economy
The effects of international trade on economic growth have been largely studied in the
literature for both developed and developing countries such as Ghana. Through the reduction
of tariffs and institutional trade barriers, countries that are more open to trade like Ghana
tend to perform remarkably better than less open economies. This is so not only in terms of
economic growth but also in relation to poverty alleviation, control of inflation, reduction in
unemployment, crime reduction and in many other areas in the country (Sun, 2014; Wang,
2016; Ibrahim, 2018; Hyeon-Seung and Cyn-Young, 2019).

Timber is one of the backbones of the Ghanaian economy, supporting the livelihood of
several Ghanaians through creations of jobs in the domestic and export sector. In 2017, the
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country earned closed to US$99.6 million from round wood and sawn wood exports to China
only, according to the FAO (FAOSTAT, 2020). Ghana earned around US$345.91 m for the
export of only round wood and sawn wood timber to China for the entire period under
investigation (1997–2017) (TIDD, 2017b).

Ghana is considered one of the countries in West Africa having a large number of
sawmilling industries dominated by Chinese operators, with a high volume of timber and the
export of timber has been a key economic activity in the country generating income for the
economy and employment for a lot of people. The industry is made up of many wood-
processing units and other enterprises, dominated by Chinese operators that focus on
furniture production and other value-added products (Asamoah et al., 2020).

According to the Ghana FC, in 2016 for example, Ghana earned almost US$267.75 m from
close to 397,000 m3 of all wood products, a significant improvement on 2015 exports. In terms
of the direction of trade, Asianmarkets accounted for around 73%of the volume of exports in
2016 with the top markets being China, followed by India. Comparing this to the revenue
generated from the European imports fromGhana, the countrymade approximately US$27.3
m or 12% of all 2016 exports (TIDD, 2017b). This is an evidence of how the Chinese timber
imports from Ghana have helped build the Ghanaian economy, increasing the GDP.

Revenue from wood products increased by close to 260% year-on-year during the first
two-months of 2021 against that in 2020 (ITTO, 2021). The Asian market of which China is
the favourite destination has been the major contributor to Ghana foreign exchange earnings
from timber exports recently. The share of exports to the Asianmarket has increased sharply
from 2012 and has overtaken the EU and Africa to become the leading export destination of
Ghana’s wood products. In 2007 to 2014 for example, according to TIDD reports, Ghana’s
timber exports to the Asian market grew annually by 10.47% and 3.40% in value and
volume, respectively, while all other destinations including the EU and Africa grew at a
negative rate, shifting focus to this destination (TIDD, 2017b). This is an evidence and
suggestive of howChina as the leading destination toGhana’s timber has been key toGhana’s
economic growth.

4.4 Timber trade impact on local community income
As a result of inequities, the government has resolved to significantly increase the
contribution of the forest industry, other forest-based businesses and forest environmental
services to social, economic and environmental development (Owusu, 2008). Therefore, for
forest-dependent citizens, the government established a forest plantation fund and a micro-
financing scheme (MLNR, 2019).

These include, but not limited to:

(1) The government has set up a Timber Industry Plantation Development Fund with a
0.5% share of the 1.5% export tax paid by the exporters of timber products for the
development of timber plantations. These export taxes are largely generated from
exports to China.

(2) Access to agricultural financing inputs that include low-cost credit to forest-
dependent individuals and organizations, aswell as business strategies tailored to the
needs of rural forest-dependent communities (Microsfere Micro-Finance operates in
the Kakum National Park and Ankasa Conservation Area).

Local communities can now enter into SRAs with forestry companies and other forest-based
companies dominated by Chinese’ exporters to fund community development initiatives
since the government has developed an encouraging policy and legislative framework
(MLNR, 2019). With increased proportion of timber export income in recent decades, the
impact of timber export on local communities also surged in Ghana.
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Many types of Chinese actors are active in the timber industry in Ghana. A noticeable
characteristic of the timber exports to China by Ghana is the high frequency of dealings
between Chinese-owned companies and small-scale loggers. Chinese timber demand
represents an important source of cash income for families in rural areas. Cash payments
are made by Chinese buyers to Ghanaian rural loggers of timbers, which are used to pay for
subsistence household activities, providing much-needed cash income to the impoverished
communities (MLNR, 2019; Weng et al., 2014).

5. Conclusions and recommendations
5.1 Conclusions
China has recently become Ghana’s favourite partner in timber exports, overtaking the
European Union and the African markets, and it is important to identify and examine the
impact factors of the timber trade flow and improve the economic, social and environmental
benefits for stakeholders in Ghana.

Based on related trade theories and literature review, we identified six impact factors and
then used the LSE-based MLR model to run the impact factors for examination. Modelling
results showed that all six factors had outstanding impacts in which China timber import
volume, Ghana cedi/USD exchange rate, China timber consumption in the construction sector
and Ghana’s GDP positively influenced Ghana timber exports to China, and Ghana timber
production volume andGhana timber export price related negatively. Based on themodelling
results, we made further analysis on each impact factor. As a timber importer, China’s timber
import volume and China timber consumption in construction sector positively relating to the
timber trade flow means that China’s timber purchasing power change could bring
substantial impacts to Ghana’s timer export. It is necessary for Chinese policymakers and the
business sector to use more market incentives like lifting market requirements on timber
legality and sustainability and adopt environment friendly business purchasing policy to
help address illegal logging and deforestation threats Ghana faces. Meanwhile, as the timber
exporter, Ghana could also improve forest governance, revenue allocation to provide
livelihood safeguard to local community and improve sustainable forest management
practices to support legal and sustainable timber supply.

It is evident that China as the leading destination toGhana’s timber currently has been key
to Ghana’s economic growth. It is the major source of Ghana’s foreign exchange earnings
from timber products exports, and there is an incentive to sell timber products to the Chinese
market due to its openness to trade and wiliness to pay premium prices on high value species
like rosewood, wawa, teak and so on.

Ghana’s timber trade with China as a major destination is responsible for increased
activities like chainsaw activities, log transportation, wood processing activities, machine
operation and so on at communities where logging and processing take place, involving both
Ghanaian and Chinese operators in the value chain. This does not only create employment for
those communities and the country as a whole, but landowners, communities and individuals
are also being paid royalties and sometimes tip-offs in the form of money which is a source of
livelihood income improvement.

State or international policy interventions have also been responsible for Ghana’s
increased or decreased timber product exports to China at some time points in the period
under study.

5.2 Recommendation
Based on the modelling results and impact factors analyses above, the authors raised
following recommendation to improve the benefits of Ghana’s timber export to China.
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(1) Improve statistic database in Ghana to better track the timber trade flow: Authors
noted that Ghana’s timber export data were not fully complete, and some data were
missing in certain category. On the one hand, itputs challenges on scientific research
and on the other hand, it could damage policy-making process, which could be more
accurate with high quality science-based research.

(2) Enhance Ghana’s sustainable timber production capacity: The Ghana FC could
invest more and increase timber production on the existing and new plantations
containing high value species, like rosewood, wawa, mahogany, teak and which are
the favourites of the Chinese market and also will release the pressure on intensive
commercial harvest on primary forest. In addition, Ghana forestry authority
could more strictly require that all forest concessions adopt and implement
sustainable forest management plan to make sure of the sustainable use of the
forest resources.

(3) Set up major timber export price monitoring system: Ghana FC could set up the
timber export price monitoring system and publish it regularly. With accountable
and easier access of timber export price information, the domestic timber producers
and timber traders could better plan their business behaviour and avoid unexpected
losses caused by unusual changes of the timber export market.

(4) Strengthen the bilateral coordination with China on timber trade policy: Both sides
have recognized the important economic, environmental and social roles timber trade
played. As one of important forest product import and consuming market, China is
lifting the standard of the timber legality and sustainability both for domestically
produced timber and imported timber. Along with increased domestic construction
steps, shaping impacts brought by China’s global timber purchase has been
discussed by stakeholders and policymakers in China. It’s important that Ghana and
China strengthen the bilateral policy dialogue on timber trade to make sure the trade
flow will favour the legal and sustainable timber from Ghana, which could avoid the
risk of deforestation and guarantee the benefits on local communities.
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