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Abstract

This study examined the determinants of the balance of trade of forest products in Tanzania from 1990 to
2024. The research aimed at identifying how macroeconomic factors namely exchange rate, domestic
income, foreign income, inflation, and the forest sector’s contribution to GDP affect trade performance in
forest-related goods. Using annual time series data outsourced from the Bank of Tanzania (BoT) and
Tanzania Forests Services Agency (TFS) and the Autoregressive Distributed Lag (ARDL) model, both short-
run and long-run relationships were estimated. The results revealed that foreign income and the forest
sector’s contribution to GDP had a significant positive influence on the trade balance, while domestic
income and inflation exerted negative effects. The exchange rate had an insignificant impact. These findings
imply that foreign market demand, sectoral productivity, and macroeconomic stability are major drivers of
forest product trade outcomes in Tanzania. The study recommends policies that enhance value addition,
stabilize inflation, support forest-based industries, and expand access to foreign markets.

Keywords: Balance of trade, forest products, Tanzania, ARDL model, exchange rate, domestic income,
foreign income, inflation

JEL Classification: F1, F10, F19.

1. Introduction

1.1 The problem

The balance of trade is an important part of a country’s balance of payments and shows the difference
between the value of exports and imports, where a surplus indicates strong competitiveness while a deficit
may reflect structural weaknesses such as low productivity or high dependence on imports (Krugman and
Obstfeld, 2018). In Tanzania, this issue is especially important in the forest sector, which covers about 48
million hectares, equivalent to nearly 55 percent of the country’s total land area, yet contributes only about
4 percent to national GDP (MNRT, 2021; IMF, 2023). Forest products include timber, pulp, paper, and non-
wood products such as honey and medicinal plants, but Tanzania mainly exports low-value unprocessed
logs and sawn timber while importing higher-value processed goods such as paper, veneer, and furniture,
leading to a persistent trade deficit in forest products (Abdallah, 2018). This continued imbalance represents
a serious economic problem because it reduces foreign exchange earnings, limits industrial development
and value addition, and weakens the contribution of the forest sector to rural livelihoods and sustainable
development. Despite the importance of the sector, most existing studies have focused on forest resources,
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deforestation, and governance issues, with limited empirical attention given to the macroeconomic factors
influencing forest products trade in Tanzania. Therefore, the main objective of this study is to examine the
determinants of the balance of trade of forest products in Tanzania from 1990 to 2024, with specific
objectives of assessing the relationship between the exchange rate and forest products trade balance,
analyzing the effects of domestic income, examining the influence of foreign income, and determining how
the percentage contribution of forest products trade to GDP affects the trade balance. Based on these
objectives, the study tests the null hypotheses that exchange rate movements, domestic income, foreign
income, and the contribution of forest products trade to GDP have no significant effect on the balance of
trade of forest products. The study is guided by international trade and macroeconomic theories, including
the New Trade Theory (Krugman, 1979; Helpman and Krugman, 1985), the Heckscher—Ohlin theory, the
Product Life Cycle theory, the Marshall-Lerner condition, the J-curve effect, the monetary approach, and
the Mundell-Fleming model, which explain trade behavior under different economic conditions. The scope
of the study is limited to Tanzania and uses annual time-series data for the period 1990-2024 obtained from
national institutions such as the Bank of Tanzania, the Ministry of Natural Resources and Tourism, and the
National Bureau of Statistics, focusing only on forest products trade and selected macroeconomic variables,
with the aim of providing clear and sufficient background information that allows readers to understand
and evaluate the study’s findings without referring to earlier studies.

2. Literature review

The literature on the balance of trade, particularly in resource-based sectors such as forest products,
combines insights from international trade theory and empirical macroeconomic analysis. Classical and
modern trade theories explain persistent trade imbalances through structural and macroeconomic
mechanisms. The New Trade Theory emphasizes economies of scale, product differentiation, and
technological advantages, explaining why resource-rich but industrially constrained countries like Tanzania
continue to export low-value forest products while importing high-value processed goods (Krugman, 1979;
Helpman & Krugman, 1985; FAO, 2022). Complementarily, the Heckscher—Ohlin theory links Tanzania’s
export of primary forest goods to its abundance of land and labor relative to capital and technology
(Heckscher & Ohlin, 1933), while the Product Life Cycle theory suggests that developing countries may
eventually shift toward exporting processed forest products as production technologies mature and relocate
(Vernon, 1966). Macroeconomic theories further clarify trade balance dynamics, with the Marshall-Lerner
condition predicting long-run trade balance improvement following currency depreciation if export and
import demand elasticities are sufficiently high (Mahmud et al., 2004), and the J-curve hypothesis
explaining short-run deterioration before long-run improvement in trade balance after devaluation (Isard,
1995; Hacker & Hatemi, 2004). The monetary approach highlights the role of money supply, inflation, and
capital flows in shaping trade outcomes, particularly in developing economies where excess liquidity can
worsen trade deficits through inflation and import expansion (Duasa, 2007). The Mundell-Fleming model
further demonstrates how exchange rate regimes, capital mobility, and policy choices determine short-run
trade and output responses in small open economies (Mundell, 1963; Fleming, 1962; Krugman et al., 2018).
Empirically, studies from developed economies show mixed but generally significant long-run exchange
rate effects on forest products trade, with limited evidence of a J-curve in the short run (Bolkesja, 2005;
Baek, 2006; Buongiorno & Uusivuori, 1991). African evidence, particularly from Nigeria, confirms the
long-run importance of domestic and foreign income while showing weaker or insignificant exchange rate
effects on forest products trade balance (Sulaiman, 2015). In Tanzania, empirical research has largely
focused on forest governance and deforestation rather than macroeconomic determinants of forest trade,
though available evidence confirms rising imports of processed forest products and continued reliance on
low-value exports (Abdallah, 2018; Blomley et al., 2008; Mwalyosi & Hussein, 2017). This gap in country-
specific empirical analysis motivates the present study, which extends existing literature by jointly
examining exchange rate movements, income effects, inflation, relative prices, and the sector’s contribution
to GDP in explaining Tanzania’s forest products trade balance over the period 1990-2024
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3. Methodology

3.1 Research Design

The study adopted a quantitative research design using annual time series data from 1990-2024. It relied on
secondary data from the Bank of Tanzania (BoT), the National Bureau of Statistics (NBS), the Ministry of
Natural Resources and Tourism (MNRT), and the Tanzania Forest Services Agency (TFS).

3.2 Estimation Model
The study used the ARDL method to analyze both short- and long-term relationships between the balance
of trade of forest products and its macroeconomic determinants. The estimated model was presented as
follows:
AlnBoTfp = By + f1 X AInBoTfp; + B2 X AInRER, + B3 Y, AInTGDP; +
B3 X ALn INF+S, Y, AInPCFP+fs ), Aln RPFP+B¢ Y, Aln BoTfp,_1 + f7InRER;_4
+BgLn TGDP;_1+LoLn INF,_1+B1oINPCFP1+B11Ln RPFP,_q+et.....ccovvviiiiiiiiin.. ()
Where:
e BoTj, = Balance of trade of forest products
¢ RER = Real exchange rate
e TGDP = Domestic income (Tanzania GDP)
e FGDP = Foreign income (China GDP)
e INFL = Inflation rate
e PCFP = Percentage contribution of forest products trade to GDP
e gt= Error term

The expected signs are as follows: foreign income (+), forest sector GDP contribution (+), domestic income
(-), inflation (-), and exchange rate (+).

3.3 Model Specification
The relationship between the balance of trade of forest products (BoTg,) and its determinants is specified
as: BoTjg = BotP1RER+B.TGDP+ B3FGDP+ B4INFL + BsPCFP + BsRPFP+ €., 2)

3.4 Analytical Technique

The Autoregressive Distributed Lag (ARDL) model was applied following Pesaran et al. (2001). The ARDL
method was chosen because it can be used when variables are a mix of I (0) and I (1), and it performs well
in small samples. The bounds test approach was employed to check for co integration (long-run
relationship), followed by estimation of both long-run and short-run coefficients. Diagnostic tests including
serial correlation, normality, and multicollinearity were conducted to ensure model reliability.

3.5 Data Description

All variables were measured in their natural logarithms to stabilize variance. The balance of trade was
measured as the difference between the value of exports and imports of forest products. The exchange rate
was measured as Tanzanian shillings per U.S. dollar, and inflation was represented by annual CPI changes.

4. Results
4.1 Descriptive Statistics
A descriptive summary of the variables is presented below.

Table 1: Descriptive Summary Statistics

Variable Obs Mean Std. Dev. Min Max
BoTs, 35 -1.80e+10 2.16e+10 -7.60e+10 2.00e+10
FGDP 35 6420.083 6202.601 395.33 18273
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GDP 35 31.608 25.14638 4.26 88.11
RER 35 1312451 709.3527 195.06 2300
INFL 35 11.124 9.371717 3.2 35.83
PCFP 35 5.662857 3.109008 24 14.2
RPFP 35 .5886573 .2050731 1973684 1.019417

Source: Computed from World Bank (2025)

The results show moderate variation among variables, suggesting stable macroeconomic behavior during
the study period.

4.2 Stationarity Tests
The Augmented Dickey-Fuller (ADF) unit root test was performed to determine the order of integration

Table 3: Dickey-Fuller Unit Root Test Results

Dickey-Fuller test for unit root Number of obs = 34

-------- Interpolated Dickey-Fuller -------

Variable Probability Order of Test 1% 5% 10%
7(t) Integratio = Statistics Critical = Critical Critical

n Value Value Value

Balace of trade of 0.0026 1(0) -3.831 -3.689 -2.975 -2.619

forest product (BoT+,)

Foreign income 0.0004 I(1) -4.314 -3.696 -2.978 -2.620

(FGDP)

Tanzania’s domestic 0.0575 I(1) -2.806 -3.689 -2.978 -2.620

income (TGDP)

Real exchange rate 0.0012 I(1) -4.040 -3.696 -2.978 -2.620

(RER)

Inflation rate (INFL)  0.0000 I(1) -5.181 -3.696 -2.978 -2.620

Percentage 0.0001 I(1) -4.757 -3.689 -2.978 -2.620

contribution of forest

product (PCFP)

Relative price of 0.0300 1(0) -3.056 -3.689 -2.975 -2.619

forest product (RPFP)

Source: Computed from World Bank (2025)

The results indicate that variables are integrated of mixed orders I (0) and I (1), justifying the use of the
ARDL approach.

4.3 Lag Length Selection
Lag length was determined using the Akaike Information Criterion (AIC).

Table 4: Lag Selection Criteria
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Selection-order criteria

Sample: 1994 - 2024 Number of obs = 31
lag LL LR df P FPE AIC HQIC SBIC
0 -1498.51 3.6e+33 97.1298 97.2353 97.4536
1 -1316.28 364.47 49 0.000 7.2e+29 88.534 89.3784 91.1245%*
2 -1270.58 91.397 49 0.000 1.5e+30 88.747 90.3303 93.6041
3 -1192.13 156.91* 49 0.000 1.5e+30 86.8468* 89.1689* 93.9705
4 49 . —-3.6e-48%

Endogenous: BOT FGDP GDP RER INFL PCEFP RPFP

Taking into account the need to capture sufficient dynamics of the variables while maintaining model
reliability, the study adopts a lag length of 3 for the ARDL model.

4.4 ARDL Bounds Test for Cointegration

The F-statistic from the bounds test exceeded the upper critical value, confirming the existence of a long-
run relationship among variables.

Table 5: ARDL Bounds Test Results

F=4.746
t= —4.757
Critical-values
10% 5% 1% P-value
1(0) I 1(0) 1 [€9) 1(0) 1 [€9) 1(0) @
F 2.472 3.800 3.004 4.529 4321 6.324 0.028 0.137
T -2.530 -4.001 -2.906 -4.469 -3.689 -5.445 0.000 0.005
Ho: no level relationship

Source: Computed from World Bank (2025)

4.5 Long-Run and Short-Run Estimation Results
The estimated long-run coefficients are summarized below.

Table 6: ARDL Model Estimation Results

Number of obs = 32
R-squared = 0.6495

Adj R-squared =0.5276
Root MSE = 1.726e+10

Equation Variables Coefficient t-statistics Probability p> ||
ADJ (Coint-eq) D.Borip(L1.) | -1.195583 -5.84 0.000
Long run Coefficients

InFGDP 1086423 2.43 0.039

TGDP -4.12¢+08 2.38 0.046

InRER 3434736 0.17 0.864

INFL -6.85¢+08 -2.58 0.045

PCFP 7.74e+08 2.32 0.048
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InRPFP 2.58e+10 1.61 0.121
Short-run Coefficients

InFGDP (D1.) | 4.73e+07 2.73 0.013

Constant -3.15¢+10 -0.95 0.350

Source: Computed from World Bank (2025)

In the long run, foreign income and the forest sector’s contribution to GDP positively and significantly
affect the balance of trade of forest products. Domestic income and inflation negatively influence the trade
balance, while exchange rate effects are insignificant. In the short run, the error correction term (ECT) is
negative and significant, indicating a stable adjustment toward long-run equilibrium.

Short-Run ARDL and Error Correction Results

The results of the short-run ARDL model and the error correction term are shown in Table 6. The error
correction term has a coefficient of -1.196 with a t-statistic of -5.84 and a p-value of 0.000. This indicates
that any deviation from the long-run equilibrium is corrected quickly, with about 119.6 percent of the short-
term disequilibrium adjusted within one year. The negative and significant coefficient confirms the presence
of a stable long-run relationship between the balance of trade of forest products and its determinants.

In the short run, foreign GDP (InFGDP) has a significant positive effect on the balance of trade of forest
products. Its coefficient is 4.73 x 107, with a t-statistic of 2.73 and a p-value of 0.013. This means that a 1
percent increase in foreign GDP leads to an increase of approximately 47.3 million units in the balance of
trade in the short term. The constant term is not statistically significant, indicating that the included variables
account for most of the short-run variation.

The model fits the data reasonably well, with an R-squared of 0.6495 and an adjusted R-squared of 0.5276.
This implies that about 53-65 percent of the variation in the balance of trade of forest products is explained
by the model. The root mean square error of 1.726 x 10'° reflects the typical size of the prediction errors.
However, the results suggest that foreign GDP is an important driver of the balance of trade in the short
term, while deviations from equilibrium are corrected quickly, showing a strong adjustment toward the
long-run relationship.

4.6 Diagnostic Tests

The robustness of the model was confirmed through several diagnostic tests.
Table 7: Serial Correlation Test Results
Breusch-Godfrey LM test for autocorrelation

lags(p) chi2 df Prob > chi2

1 1.518 1 0.2180
HO: no serial correlation
Source: STATA Estimation (2025)

Since the p-value is greater than the 5 percent significance level, we fail to reject the null hypothesis of no
serial correlation. This indicates that the residuals from the model are not serially correlated, meaning that
the error terms are independent across time. In practical terms, this suggests that the ARDL model’s
estimates are reliable, and the standard errors of the coefficients are not biased due to autocorrelation.

Table8: Skewness/Kurtosis tests for Normality

Variable Obs Pr(Skewness) Pr (Kurtosis) adj chi2(2) Prob>Chi2
residuals 34 0.2512 0.7574 1.51 0.4704

Ho: Residuals are normally distributed

Source: STATA estimation (2025)
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The results of the Skewness/Kurtosis test for normality presented in Table 12 show that the probability
value (Prob > Chi2) is 0.4704, which is greater than the 0.05 significance level. Based on this result, the
null hypothesis that the residuals are normally distributed cannot be rejected. This means that the residuals
of the estimated model follow a normal distribution.

Table 9: Multicollinearity test Results

Variable VIF 1/VIF
RPFP 6.48 0.154401
dGDP 5.54 0.180574
dRER 3.45 0.290185
dFGDP 2.44 0.409009
BoTy, L1. 2.23 0.448283
dINFL 1.13 0.884892
dPCFP 1.12 0.891589
Mean VIF 3.20

Source: STATA estimation (2025)

The results show that all VIF values are now below the critical threshold of 10, indicating that
multicollinearity is not a serious problem in this model.

4.7 Trend Analysis
The overall trend of Tanzania’s forest product trade balance between 1990 and 2024 is shown below.

Figure 3: Trend of Balance of Trade in Forest Products (1990-2024)

BOT

T T T T T
1990 2000 2010 2020 2030
YEAR

Source: Computed from World Bank (2025)

The graph shows persistent trade deficits, with slight improvements in recent years due to higher exports
of processed forest goods.

5. Discussion

The findings of this study on the Determinants of the Balance of Trade of Forest Products in Tanzania
(1990-2024) provide a deeper understanding of how macroeconomic and sectoral factors interact to shape
the performance of Tanzania’s forest products trade. The results reveal that the balance of trade is
significantly influenced by domestic income, foreign income, inflation, and the forest sector’s contribution
to GDP, while the exchange rate shows no significant effect. The insignificance of the exchange rate implies
that fluctuations in the value of the Tanzanian shilling do not strongly affect forest product exports or
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imports. This may be because most forest products traded are unprocessed raw materials with low price
elasticity, meaning that exchange rate changes do not easily alter trade volumes. Similar findings were
reported by Baek (2006), who found that forest product trade is less responsive to currency movements.
However, the results differ from Sharma and Pan (2015), who observed significant effects in other
developing economies. This divergence may reflect Tanzania’s structural characteristics such as limited
industrial processing and dependence on primary exports that make exchange rate policy less effective in
influencing trade outcomes. The significant negative effect of domestic income on the trade balance
suggests that as Tanzania’s economy grows, local consumption of forest products increases, leading to
higher imports and a reduction in trade surplus. This finding aligns with Zhang (2017), who noted that
domestic income growth in resource-based economies may weaken export performance when domestic
demand expands faster than export capacity. The result also highlights the structural limitations of
Tanzania’s forest sector, including weak value addition, inadequate processing technology, and low
diversification of products. These factors restrict the country’s ability to take advantage of domestic income
growth to expand export production.

Foreign income, on the other hand, has a strong positive effect on Tanzania’s forest products trade balance
both in the short run and long run. This indicates that economic growth in partner countries boosts demand
for Tanzanian exports, particularly raw timber and related products. The finding agrees with Sulaiman
(2015) and Adams and Opoku (2018), who found that rising foreign income stimulates natural resource
exports in developing countries. However, the short-lived impact in Tanzania suggests that while global
demand influences exports, the lack of diversified and value-added products limits sustained trade gains.
Strengthening forest sector productivity and promoting processed wood exports could enhance the long-
term benefits of foreign income growth. The significant positive effect of the forest sector’s contribution to
GDP confirms that improvements in the sector’s output and competitiveness translate into better trade
performance. A larger sectoral contribution reflects stronger production capacity and export potential,
consistent with global evidence from advanced forest economies like Finland and Canada (FAO, 2020).
This emphasizes the importance of increasing investment in forest-based industries, enhancing technology
adoption, and improving supply chain efficiency to raise export competitiveness.

Conversely, the negative impact of inflation on the trade balance underscores the importance of
macroeconomic stability. Higher domestic prices increase production costs, reduce export competitiveness,
and discourage international buyers. This result is consistent with economic theory, which links inflation
to reduced price competitiveness and deteriorating trade performance. Maintaining stable prices through
sound fiscal and monetary policies is therefore critical for supporting the forest products trade. The error
correction term indicates a rapid adjustment to long-run equilibrium after short-term shocks, demonstrating
that the forest products trade balance in Tanzania is relatively stable and capable of self-correction. This
stability reflects a certain degree of structural resilience, although it also points to the need for sustained
policy interventions to strengthen long-term competitiveness. While the model performed well and passed
key diagnostic tests, several limitations were identified. The reliance on secondary data may have
introduced data quality issues, and the exclusion of other potentially influential variables such as trade
policies, infrastructure quality, or global price changes may limit the completeness of the analysis.
Moreover, the ARDL model, though effective in capturing both short- and long-run dynamics, does not
account for structural breaks or policy shifts that may have occurred over the study period.

Overall, the study contributes to the growing body of literature on trade determinants in resource-based
sectors. It supports the view that macroeconomic stability, foreign market growth, and sectoral productivity
are crucial for improving trade performance in developing economies. Future research should therefore
incorporate a broader set of variables and apply alternative econometric methods to capture policy impacts
and structural changes over time. However, the discussion highlights that Tanzania’s forest products trade
balance is primarily driven by foreign economic conditions, domestic consumption patterns, inflationary
trends, and sectoral performance rather than exchange rate movements. Enhancing value addition,
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stabilizing prices, and expanding export markets remain essential strategies for achieving a sustainable and
competitive forest products trade balance in Tanzania.

5. Conclusion and recommendations

The findings of this study show that the performance of Tanzania’s balance of trade in forest products
between 1990 and 2024 is strongly shaped by both macroeconomic trends and the productivity of the forest
sector itself. The results reveal that foreign income and the forest sector’s contribution to GDP play a
positive role in improving the trade balance, meaning that when international markets grow and the local
industry becomes stronger, Tanzania is able to export more and reduce deficits. In contrast, domestic
income and inflation exert negative effects: as the local economy expands, domestic demand for forest
goods tends to rise faster than production, leading to increased imports, while high inflation raises
production costs and erodes the competitiveness of Tanzanian products in global markets. The exchange
rate was found to have no significant impact, suggesting that the country’s heavy dependence on exporting
raw and low-value forest products makes trade volumes less sensitive to currency movements. Overall, the
results highlight that the sector faces persistent challenges limited value addition, rising local consumption,
inflationary pressures, and weak diversification that keep the trade balance in deficit despite the country’s
large forest resource base.

Based on these insights, the study recommends several practical steps to strengthen the sector and improve
Tanzania’s trade performance. First, the government and private actors should invest more in value addition
by expanding processing industries such as furniture, plywood, and paper production, which would increase
export earnings and reduce reliance on raw log exports. Second, enhancing productivity through better
forest management, modern harvesting technologies, and efficient supply chains can help the sector
contribute more strongly to GDP and support exports. Third, stabilizing inflation through consistent
monetary and fiscal policies is essential for maintaining competitiveness and reducing production costs for
forest-based industries. Fourth, Tanzania should work to expand its access to foreign markets by
strengthening trade partnerships, promoting forest products internationally, and tapping into emerging
global markets. Fifth, sustainable forest management must remain a priority to ensure long-term supply,
emphasizing reforestation, controlled harvesting, and community-based forest programs. Finally, greater
investment in research and innovation can help the country diversify its products, modernize production
techniques, and improve global competitiveness. By adopting these measures, Tanzania can move toward
a more stable, sustainable, and competitive forest products trade sector and reduce its long-standing trade
deficit.
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