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This study examines the determinants of Tanzania’s groundnuts export performance over the period
1990-2023, focusing on both domestic and external factors within the framework of New Trade
Theory. Using a time-series data, the study applies the Autoregressive Distributed Lag—Error
Correction Model to analyse short-run dynamics and long-run relationships between groundnuts
exports and key macroeconomic and sectoral variables. The results indicate that, in the long run,
world prices, production quantity, and Foreign Direct Investment significantly enhance export
performance, highlighting the importance of international price signals, productive capacity, and
investment-driven efficiency gains. In contrast, GDP and trade openness exert a negative long-run
effect, suggesting that Tanzania’s economic growth and trade liberalisation have been driven largely
by non-tradable activities and limited competitiveness in the groundnuts sub-sector. In the short
run, export performance exhibits strong persistence; however, increases in world prices, production
quantity, and trade openness reduce exports due to adjustment costs, supply rigidities, and limited
absorptive capacity. Therefore, the study recommends strengthening productivity in the groundnuts
through improved seed varieties, extension services, irrigation, and better post-harvest handling.
Policies also should focus on attracting export-oriented foreign direct investment, particularly in
agro-processing and value addition. Again, trade liberalisation should be sequenced with
investments in infrastructure, and firm competitiveness to minimise adverse short-run effects.
Additionally, the government should support exporters by improving market information systems
and facilitating timely responses to international price movements. Maintaining a stable and
predictable exchange rate environment is also essential to reduce uncertainty and support long-term
export growth.
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Introduction

Scholarly debate has intensified over whether domestic
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(Beleska-Spasova, 2014; Pickson et al., 2019).

or international trade factors play a more decisive role in
shaping export performance, particularly for agricultural
exports in developing countries such as Tanzania, and
whether these factors have genuinely strengthened exports
under liberalised trade regimes (Gbetnkom & Khan, 2002;
Kingu, 2015; Amani, 2026). Based on the ongoing debate,
two contrasting views emerge. One emphasises external
determinants such as world prices, exchange rates, trading
partners’ GDP, and international trade policies, while the
other stresses internal factors including GDP, production
capacity, productivity, foreign direct investment, trade
openness, infrastructure, human capital, and institutional
quality. However, empirical evidence remains mixed and
context-specific across countries, sectors, and time periods

Nonetheless, a substantial body of literature consistently
highlights GDP as a key driver of export performance, as
evidenced in Ethiopia, Nigeria, and Tanzania (Baker &
Yuya, 2020; Tekalign & Goshu, 2021; Abdullahi et al.,
2021; Rashid, 2022). Similarly, world prices, production
capacity and exchange rate are found to be particularly
influential in stimulating exports (Achille et al., 2020;
Kabote & Tunguhole, 2022; Luhwago, 2023; Abdullahi et
al., 2021). The roles of FDI, trade openness, and exchange
rates remain more nuanced, with studies reporting both
positive and negative effects depending on sectoral
orientation, absorptive capacity, and macroeconomic
stability (Eshetu & Mehare, 2020; Misati & Ngoka, 2021;
Handoyo et al. 2024).
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Against this backdrop of persistent debate and
inconclusive empirical findings, there is a clear need to
identify the specific factors that actually drive Tanzania's
groundnut export performance rather than relying on
generalised conclusions.

It follows that Tanzania is a major producer and
exporter of groundnuts, with the government actively
promoting increased production. In line with this objective,
sustained efforts have been made to expand the area under
groundnut cultivation as a means of boosting output.
Evidence from the Agricultural Sample Censuses (ASC)
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shows that the area planted with groundnuts increased
steadily from 471,296 hectares in 2007/2008 (URT, 2012)
to 494,113 hectares in 2016/2017 (URT, 2017), and further
to 528,419 hectares in 2019/2020 (URT, 2021). Consistent
with this expansion, Tanzania has recorded notable growth
in groundnut production in recent years. In 2021 and 2022,
the country ranked 10th globally, producing 895,219 and
936,799 tons, respectively (FAO, 2025), a performance
largely attributed to the continued increase in cultivated
area as reported by the ASCs. The trend in Tanzania’s
groundnut production is clearly illustrated in Figure 1.
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Figure 1: Groundnut production trend (tons) in Tanzania from 1990 to 2023

In Tanzania, groundnut production is largely market-
oriented, with only about 25% of output consumed at the
household level and the remaining 75% supplied to
markets (Bakari et al., 2021), reflecting the crop’s strong
commercial character in both domestic and export trade.
This commercial orientation is reinforced by its
profitability, as farmers earn at least TZS 475,000 per
hectare annually from groundnut cultivation (Bakari et al.,
2021), making it an important source of farmers’ income.
At the international level, Tanzania’s engagement in the
global groundnut market has been significant but highly
variable over time: the country ranked 15th and 17th
among global exporters in 2020 and 2021, exporting
2,409.89 and 2,002.92 tons, and earning USD 1.52 million
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Figure 2:

and USD 1.73 million, respectively (FAO, 2025). Export
performance improved substantially in 2022, when
groundnut exports were valued at USD 23.3 million,
positioning Tanzania as the 18th largest exporter globally,
with Rwanda, Uganda, Burundi, Indonesia, and South
Africa as key markets (OEC, 2024). However, this
momentum was not sustained, as Tanzania fell to the 50th
position in 2023, exporting only 2,917.01 tons and earning
USD 1.85 million “(World Bank & UNCTAD,2025)”, a
sharp decline that may be explained by lower production
levels, declining international prices, or increased domestic
consumption that reduced exportable surpluses. The
Tanzania export earnings trend from groundnuts is shown
in Figure 2.
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It is worth noting that despite the extensiveness of
research on groundnuts in Tanzania, the export dimension
remains largely unexplored, creating both knowledge and
empirical gaps in understanding the country’s international
competitiveness. Existing studies concentrate
predominantly on production dynamics, spatial patterns,
value-chain structures, and varietal improvements (Bakari
etal.,, 2021; Mfaume et al., 2019; Das et al., 2023; Ibrahim
et al., 2024), while overlooking the macroeconomic and
sector-specific forces that condition export outcomes.
Against this backdrop, the present study is justified in
addressing these omissions by rigorously identifying the
internal and external trade determinants that shape
Tanzania’s groundnut export performance, thereby
providing focused and actionable insights for policy and
practice.

To this end, the primary objective of the study is to
examine the determinants of groundnut export
performance in Tanzania by addressing the central research
question: what are the short-run and long-run factors
influencing Tanzania’s groundnut exports? To achieve this
objective, the study employs the Autoregressive
Distributed Lag—Error Correction Model (ARDL-ECM),
which is well-suited for capturing both short-term
adjustments and long-run equilibrium relationships
between groundnut exports and their potential
determinants. This inquiry is particularly important given
the role of groundnut exports in generating foreign
exchange and supporting household incomes, especially
among smallholder farmers. By identifying the key drivers
of export performance, the study provides an empirical
basis for policies aimed at enhancing competitiveness,
fostering sustainable export growth, and strengthening
rural livelihoods. In the absence of such evidence,
Tanzania risks persisting with an  incomplete
understanding of the forces shaping groundnut exports,
potentially resulting in poorly targeted policies, weak
export performance, missed opportunities in global
markets, and continued exposure of farmers’ incomes to
economic and market shocks. The analysis is theoretically
anchored in the New Trade Theory, which guides the
examination of the relationship between export
performance and its underlying determinants.

Theoretical Review

New Trade Theory (NTT)

New Trade Theory explains international trade patterns
by emphasising the role of economies of scale, product
differentiation, and imperfect competition, aspects that
classical and neoclassical trade theories overlook. Unlike
traditional models such as comparative advantage theory,
which attribute trade to differences in factor endowments
or technology between countries, NTT (developed mainly
by Paul Krugman in the late 1970s and 1980s) argues that
countries can engage in and benefit from trade even when
they have similar resources and technologies. This happens
because firms in certain industries achieve increasing
returns to scale, meaning the average cost of production
decreases as output increases. As a result, countries
specialise in producing certain varieties of goods and trade
them with others, leading to a greater diversity of products
available globally.

NTT also highlights the importance of first-mover
advantages and market imperfections, where early entrants
in an industry can dominate due to lower costs or
established brand reputation. This theory helps explain
why some countries become leading exporters of specific
products, not because of natural advantages, but because of
strategic industrial policies, innovation, and firm-level
competitiveness.

In the context of Tanzania’s groundnuts export
performance, New Trade Theory (NTT) offers a useful
framework for explaining how macroeconomic conditions,
production capacity, and policy-related factors interact to
influence exports. The theory highlights the role of GDP
and production capacity in expanding production scale and
achieving economies of scale, thereby lowering costs and
improving international competitiveness (Krugman, 1980).
Similarly, Foreign Direct Investment (FDI) supports
technology transfer, innovation, and capital accumulation,
strengthening export capacity (Dunning, 1980). Exchange
rate movements affect price competitiveness and
profitability, while trade openness and liberalisation
enhance product differentiation and market access,
consistent with NTT’s emphasis on imperfect competition
(Helpman & Krugman, 1985). World prices guide
producers’ output decisions, and improvements in
infrastructure, institutions, and technology raise efficiency
within export sectors. Overall, NTT is well suited to
Tanzania’s export structure, characterised by limited
industrial scale and processing capacity but growing
participation in regional and niche markets.

Conceptual Framework

Conceptually, the study variables in Figure 3 are based
on established theoretical and empirical links between
export performance and its key determinants. Export
performance is assumed to be influenced by production
capacity, domestic economic conditions, international
prices, trade policies, exchange rates, and foreign
investment.  Production quantity affects export
performance by determining exportable surplus, while
GDP reflects overall economic activity that supports
production and export capacity. World prices influence
export incentives through profitability in international
markets. Trade liberalisation improves export performance
by reducing trade barriers and enhancing market access.
FDI contributes through capital, technology, and improved
access to global networks, while exchange rates affect
price competitiveness and export profitability. Thus, the
framework illustrates the hypothesised causal relationships
used to guide the empirical analysis (Figure 3).

Independent Variables Dependent Variable

Groundnut Export
Performance

Source: Own construction (2024)
Figure 3: The conceptual framework
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Methodology

Data Source and Variables

The study used secondary data obtained from various
sources. Data on the GDP were obtained from the World
Development Indicators (WDI) dataset. On the other hand,
data for the production quantities, exchange rate, and
export value were obtained from the FAOSTAT dataset.
Trade openness was computed from export, import, and
Tanzania GDP data, which have already been gathered.
The world price was calculated from the world export
quantity and export value obtained from the FAOSTAT
dataset because of the difficulties in obtaining them in full
from 1990 to 2023. Based on the data obtained, world price
was calculated by deviding the world export value by the
world export volume of the respective years. At the same
time, data on FDI were obtained from the World Bank
database. To ensure consistency despite differences in the
units of measurement across data sources, all variables
were transformed into natural logarithms (In) before
estimation. This transformation helped to standardise the
scale of the variables, reduce the influence of large
numerical differences across measures, and facilitate the
interpretation of the estimated coefficients as elasticities
where applicable. These variables are widely supported in
the empirical export literature and have been adopted from
closely related studies, including Achille et al. (2020),
Bojang (2021), Leyaro (2021), Tekalign and Goshu
(2021), Kibona et al. (2022), Kabote and Tunguhole
(2022), Luhwago (2023), Utouh and Ng’wina (2024),
Rashid (2022) , and Amani (2026), among others, thereby
ensuring consistency with established empirical evidence.
In Table 1 variables have been described and their
measurements shown.

Table 1: Description and Measurement of Variables

Theoretical Framework of the ARDL- ECM

In this study, the Autoregressive Distributed Lag
(ARDL) — Error Correction Model (ARDL-ECM) bounds
testing approach developed by Pesaran, Shin, and Smith
(2001) is employed as the core estimation technique. The
ARDL method is particularly suitable because it can be
applied regardless of whether the explanatory variables are
purely stationary at level [I(0)], purely stationary at first
difference [I(1)], or a combination of both, provided that
none of the variables are integrated of order two [1(2)]. This
flexibility makes ARDL ideal for the time series data used
in this research, covering the period from 1990 to 2023. In
case there is cointegration in the model, which is confirmed
through the cointegration bounds test, the technique also
incorporates an error correction mechanism (ECM) to
measure the speed at which short-run deviations adjust
towards long-run equilibrium. In this scenario, the method
becomes the ARDL-ECM. Moreover, ARDL-ECM allows
for different optimal lags for each variable, which helps
capture both the short-run dynamics and the long-run
equilibrium relationship between export performance and
its determinants. This makes it a strong and efficient choice
for analysing the dynamic nature of export performance
determinants over the study period. The ARDL model with
ECM can be expressed in a general form as follows: for a
dependent variable Yt and independent variables X1t, X2t,
..., Xkt, an ARDL(p,ql,q2...,qk) is written as:

14 q1 qz dx
Y, =P+ Z ;Y + Z ﬁ1jX1,t—j + Z ﬁzjxl,t—j +et Z Bijl,t—j +&
i=1 = = j=1

(1
Where p is the lag length for the dependent variable, ql
is the lag length for each independent variable, and &t is an
error term.

Variabl Description Measurement Scale Expected
e (Unit) Relationship
It is Tanzania’s ability to sell in international markets, Positive
EP reflecting competitiveness and the contribution of exports uUSD Ratio )
to the economy.
Denotes the volume of groundnuts produced domestically, Positive
PQ representing the supply capacity available for exports after Tons Ratio )
meeting domestic demand.
Captures the overall economic performance of Tanzania. Positive
GDP Higher GDP indicates greater productive capacity, which USD Ratio )
can influence export supply.
The value of the domestic currency relative to foreign Positive/Negative
ER currencies influences export competitiveness by affecting TZS/USD Ratio (+-) &
the prices of goods in international markets.
The international price of groundnuts, which determines the Positive
WP revenue earned from exports and influences supply USD/ton Ratio +)
decisions
Represents inflows of foreign investment into Tanzania, Positive
FDI expected to enhance production capacity, technology USD Ratio *)
transfer, and export potential
Measures the degree of integration of Tanzania into the Positive
TO global economy. It reflects the extent to which policies and % of GDP % +)
market structures encourage or restrict trade.

Source: Literatures (2026)
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Once cointegration is established, the ARDL model can
be rewritten in an ECM form:

p-1 q;-1 Q-1
AY, = By + Z 0.8, + Z Bu DXy + e+ Z BiiDXiee_; + AECT,_y + &,
=1 =0 =0

)

Where A is a first difference operator, ECT¢; is the
lagged coefficient, indicating how quickly deviations from
long-run equilibrium are corrected, and A represents the
speed of adjustment coefficient, indicating how quickly
deviations from long-run equilibrium are corrected.

Model Specification

Model specifications in this study attempt to investigate
the determinants of groundnut export performance in
Tanzania through ~ ARDL-ECM technique using time
series data from 1990 to 2023. The regression equation is
the first difference in reducing the problem of
autocorrelation, which may affect the precision of
estimation by overstating the estimates. The research
model specifications consider the demand conditions in
importing countries, similar to those given by Kibona et al
(2022) and Amani (2026). For Tanzania groundnuts, the
demand is highly price elastic as importers have alternative
sources, which are principally other producers of the
groundnuts in the world. Additionally, the price elasticity
results from the fact that Tanzania is not such a
commanding figure in the groundnuts international market.
In this respect, the study estimates export performance
equations (multiple regression analysis) under the supply
function. Export trade modelling in this study follows the
imperfect substitute model, similar to many scholars like
Tekalign and Goshu (2021), Bojang (2021), Amani (2025),
Abdullahi et al. (2021), Feyisa (2021), and Utouh and
Ng’wina (2024), amongst others. The central assumption
about the imperfect substitute model is that neither exports
nor imports is a perfect substitute for domestic products,
groundnut for that matter.

Mathematically, the function is given as;

EP = F(GDP, WP, PQ, FDL, ER, TO) 3)

Where EP is export performance, WP is world prices,
PQ is production quantities, ER is the exchange rate, FDI
is foreign direct investment, GDP is Tanzania's domestic
output, TO is trade openness, the proxy to liberalisation,
and F is a function of. However, for easy interpretation, the
variables were transformed to natural logarithm (In) and
presented in an econometrics equation.

INEP, = By + B1InGDP; + B,InPQ; + B3InPW, + B4InFDI, + BsInTO; + &,

(4)

Since the study applies ARDL-ECM as an estimation
technique, equation (4) was then transformed to form
equation (5). This is the ARDL-ECM equation with
variables in natural logarithms.

p-1 q1-1 q2-1

INEP, = ay + Z 0,AIEP,_, + Z By AINGDP,_; + Z o AlWP,_;
=) =0 =0
q3-1 q4-1

n z B3 AINFDI,_; + z B4 ANER,._;
=0 =0
q5-1 q6-1
¥ Z BsjInPQ,_; + Z BojInTO,_; + AECT,_; + &,

5)

Whereby, @ is the coefficient of the past values of real
export performance, «, is a constant term, &t is the error
term, PBs stands for the coefficients of the respective
determinant, j refers to the number of periods (lags), A
stands for change in a variable, and A represents the speed
of adjustment coefficient. ECT is the error correction term
and )’ is the summation sign.

Post-estimation Tests

After estimating the ARDL-ECM, the study needs to
conduct a series of post-estimation diagnostic tests to
assess the reliability and robustness of the results. The
Breusch—Godfrey LM test is employed to detect serial
correlation in the residuals, as autocorrelation may bias
coefficient estimates and lead to invalid statistical
inference. The Breusch—Pagan test is used to examine the
presence of heteroskedasticity, since non-constant error
variance can reduce the efficiency of the estimators. In
addition, the Jarque—Bera test is applied to assess the
normality of the residuals, which is essential for the
validity of hypothesis testing especially in small samples.
Model stability is further evaluated using the CUSUM of
squares (CUSUMSAQ) tests to identify any structural breaks
or parameter instability over the sample period.

Results Presentation

Descriptive Statistics of the Study Variables

The descriptive statistics, as presented in Table 1,
reveal notable differences in the variability of the study
variables, yet certain patterns and similarities are evident.
For instance, Export Performance (EP) exhibits a relatively
high standard deviation (1.91) and variance (3.66),
suggesting substantial fluctuations in exports over the
sample period. Similarly, Foreign Direct Investment (FDI)
shows considerable variation, with a standard deviation of
1.30 and a variance of 1.69, reflecting uneven inflows
likely influenced by shifts in investor confidence, policy
changes, and global economic conditions. In contrast, GDP
and Production Quantity (PQ) display moderate variability,
with standard deviations of 0.84 and 1.12, and variances of
0.70 and 1.25, respectively, indicating comparatively more
stability in overall economic output and domestic
production. Likewise, World Prices (PW) and Exchange
Rates (ER) have smaller but noticeable fluctuations, with
standard deviations of 0.56 and 0.69, highlighting their
sensitivity to international market trends and currency
movements. Meanwhile, Trade Openness (TO) exhibits the
lowest variability, with a standard deviation of 0.23 and a
variance of 0.05, suggesting that trade policy has remained
relatively consistent over the study period.

The skewness and kurtosis statistics in Table 1 further
illuminate the distributions and reveal shared tendencies
among the variables.
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EP, PQ, PW, and ER exhibit negative skewness,
indicating a slight concentration of lower values, whereas
GDP and TO are nearly symmetrical, highlighting their
relative stability. FDI, however, shows pronounced
negative skewness coupled with high kurtosis (4.66),
indicating occasional extreme values or outliers that set it
apart from the other variables. Most remaining variables
have kurtosis values close to 3, suggesting approximately
mesokurtic distributions. Overall, the variability observed
across these variables can largely be attributed to economic
fluctuations, global price movements, production cycles,
and differences in market and policy conditions,
emphasising both the dynamic and interconnected nature
of export performance and its key determinants.

Multicollinearity

The study conducted a multicollinearity test using the
Variance Inflation Factor (VIF) to assess whether the
explanatory variables were highly correlated, as such
relationships can inflate standard errors and undermine the
reliability of coefficient estimates. Detecting and
addressing multicollinearity was therefore essential to
ensure the stability, accuracy, and interpretability of the
regression  results. The decision rule is that
multicollinearity is considered problematic if the VIF
exceeds 10 and the 1/VIF falls below 0.1. Based on the test
results revealed by Table 1, GDP and ER seem to be highly
correlated to the extent that they could mislead the final
results and interpretation. The problem is evident since
their VIFs are greater than 10 (26.14 and 43) and their
I/VIF falls below 0.1 (0.038 and 0.023). Through
systematic testing, ER was dropped as a remedy for the
problem. Interestingly, after dropping the one, all other
variables remained free from the scenario.

Unit Root Test of the Study Variables

The Phillips—Perron (PP) and Zivot—Andrews (ZA)
unit-root tests were employed to provide a more robust
assessment of the stationarity properties of the study
variables. The use of both tests is justified because they

Table 2: The Descriptive Statistics Results

address different potential problems that may affect
conventional unit-root testing. The PP test is robust to
serial correlation and heteroskedasticity in the error terms,
while the Zivot—Andrew test additionally accounts for the
possibility of an endogenous structural break in the series.
Considering the relatively long study period, 1990-2023,
during which the wvariables may have experienced
structural changes, relying on a single unit-root test could
lead to misleading conclusions regarding their order of
integration. Therefore, the two tests were used
complementarily to establish the robustness of the
stationarity results and, importantly, to confirm that none
of the variables is integrated of order two, 1(2), which is a
prerequisite for applying the ARDL bounds-testing
approach. The results for the two tests are presented in
Table 2 and 3 accordingly.

The Phillips—Perron (PP) test results are presented in
Table 2. Results reveal that at level, only three variables,
EP, PW and FDI, were stationary and therefore integrated
of order zero, 1(0), while GDP, PQ, and TO were non-
stationary and required first differencing. After first
differencing, all became stationary and were therefore
classified as integrated of order one, I(1). The stationarity
decisions were based on the statistical significance of the
reported p-values at the 1% and 5% significance levels.
The null hypothesis of the PP test states that the series
contains a unit root, indicating non-stationarity, whereas
the alternative hypothesis indicates  stationarity.
Accordingly, at level, the null hypothesis was rejected for
EP, PW and FDI but could not be rejected for GDP, PQ,
and TO. At first difference, the null hypothesis was
rejected for GDP, PQ, and TO because their p-values were
below 0.05, confirming that these variables become
stationary after first differencing. Overall, the PP results
indicate a mixture of 1(0) and I(1) variables, with none
exhibiting 1(2) characteristics. The Zivot—Andrews unit-
root test results as shown in Table 3 indicate that GDP is
stationary at level, I(0), because its test statistic of —5.131
is less than the 5% critical value of —4.80, leading to
rejection of the unit-root null hypothesis.

Variables Mean Std. dev. Variance Min Max Skew Kurtosis
InEP 13.2300 1.91241 3.65730 8.29405 16.7644 -0.3657 2.945203
InGDP 23.8294 0.83527 0.69768 22.5446 25.0947 -0.0547 1.662650
InFDI 20.0416 1.30104 1.69271 16.1181 21.4604 -1.4694 4.664031
InPQ 12.5692 1.11569 1.24476 10.859 14.4231 -0.2093 1.703257
InPW 5.86731 0.5644 0.31854 4.65452 6.82492 -0.1801 2.245203
InER 6.96675 0.69395 0.48157 5.27329 7.77574 -0.8049 2.913053
InTO -1.0083 0.23111 0.05341 -1.4267 -0.5767 0.05471 1.985219

Source: STATA Output (2026)

Table 3: Multicollinearity test results

. Original After Dropping
Variable VIF 1/VIF VIF 1I/VIF

InGDPT 26.14 0.03825 6.89 0.145082
InPQ 9.02 0.11087 6.43 0.155508
InER 43 0.02326
InFDI 4.7 0.21294 3.93 0.254209
InPW 1.31 0.76580 1.27 0.787532
InTO 2.61 0.38384 1.44 0.695381
Mean VIF 14.46 3.99

Source: STATA Output
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Conversely, EP, FDI, PQ, PW, and TO are non-
stationary at level, since their test statistics of —4.179,
—3.935, —3.732, —3.932, and —3.604, respectively, are
greater than —4.80. However, after first differencing, their
respective test statistics of —7.031, —11.447, —5.832,
—5.470, and —5.582 are less than the 5% critical value of
—4.80, resulting in rejection of the unit-root null hypothesis
and confirming that these variables are I(1). Overall, the
findings demonstrate a combination of I(0) and I(1)
variables, with none integrated at I(2), thereby confirming
that the variables satisfy the stationarity condition required
for the ARDL bounds-testing approach.

The optimal lag structure for the ARDL model was
determined using the Akaike Information Criterion (AIC),
with a maximum lag length of three specified for the annual
time-series data. Rather than imposing a common lag
length across all variables, the ARDL procedure evaluated
alternative combinations of variable-specific lags and
selected the specification that minimized the AIC. The
results identified ARDL (3,0,0,3,2,3) as the optimal model,
implying three lags for the dependent variable EP, zero lags
for FDI and GDP, three lags for PQ, two lags for PW, and
three lags for TO. Thus, the selected lag structure reflects
the different dynamic adjustment processes among the
variables and provides the appropriate specification for
proceeding with the ARDL bounds test for long-run

Table 4: Phillips-Perron Unit root test results

cointegration and subsequent estimation of the long-run
and short-run error-correction relationships.

Bounds Tests for Cointegration

The ARDL bounds test was conducted to establish
whether a long-run relationship exists among EP, GDP,
PQ, PW, TL, and FDI. The optimal lag structure was
selected using the Akaike Information Criterion (AIC),
with a maximum of three lags, resulting in an ARDL
(3,0,3,2,3,0) specification. The model was estimated using
29 annual observations covering the period 1995-2023,
with five non-deterministic regressors (k = 5). The bounds
test was implemented under Case 3 of Pesaran, Shin and
Smith (2001), which assumes an unrestricted intercept and
no deterministic trend, using their asymptotic critical
values. The calculated F-statistic of 24.39 is substantially
greater than the upper-bound I(1) critical value of 3.79 at
the 5% significance level. Similarly, the t-statistic of
—11.512 is more negative than the I(1) critical value of -
4.19 at the 5% significance level. Hence, the null
hypothesis of no levels relationship is rejected by both the
F-bounds and t-bounds tests. These results provide strong
evidence of cointegration, confirming the existence of a
statistically significant long-run relationship among the
variables and supporting the estimation of the long-run
coefficients and the associated error-correction model.
Table 4 clearly shows the results.

Level 1(0) Test Statistic (P-

First Difference I(1) Test

Variable value) Statistic (P-value)
Coeff. P-value Coeff. P-value Citdr (.)f

Integration

LNEP -3.387 0.0114 1(0)

InGDP -0.332 0.9208 -3.98 0.0015. I(1)

InFDI -5.003 0.0000 1(0)

InPQ -1.363 0.5998 -4.924 0.0000 I(1)

InPW -3.161 0.0223 1(0)

InTO -1.885 0.3390 -3.793 0.0030 1(1)

Source: STATA Output (2025)
Table 5: Zivot—Andrews unit-root test results
Level First- First- 0/ (e
Variable Lsevell Z.A Break Difference ZA Difference > /()chltlcal I Order 9f
tatistic Year Statistic Break Year ale ntegration

InEP —4.179 2014 —7.031 2018 —4.80 I(1)

FDI -3.935 2016 —11.447 2014 —4.80 I(1)

InGDP -5.131 2007 — — —4.80 1(0)

InPQ -3.732 2001 —5.832 2001 —4.80 I(1)

InPW -3.932 2000 -5.470 2017 —4.80 I(1)

InTO —3.604 2006 —5.582 2013 —4.80 I(1)

The Phillips—Perron (PP) and Zivot—Andrews (ZA) unit-root tests provide broadly consistent evidence that the study variables are a mixture of 1(0)
and I(1), with the ZA test additionally accounting for potential endogenous structural breaks. Importantly, none of the variables is integrated of order
two, 1(2), indicating that the stationarity results satisfy the fundamental requirement for applying the ARDL bounds-testing approach.

Table 6: Bounds tests for cointegration results

Statistic Significance Level Lower Bounds Upper Bounds Conclusion
F-stat. =24.39 5% 2.62 3.79 Cointegrated
t-stat. = -11.51 5% -2.86 3.35 Cointegrated
No. effective observation = 29

k=5

Case 3

ARDL (3,0,3,2,3,0)

Source: STATA Output (2026)
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Autoregressive Distributed Lags - Error Correction
Model (ARDL-ECM)

The Phillips—Perron unit root test revealed that the
variables exhibited mixed orders of integration, with some
stationary at level [1(0)] and others at first difference [1(1)].
Interestingly, none was integrated into order two [1(2)].
This justified the application of the ARDL model, which is
appropriate when variables are a combination of I1(0) and
I(1), but not I(2). Furthermore, the bounds test for
cointegration confirmed the existence of long-run
relationships among the wvariables, a prerequisite for
estimating the ECM. Together, the outcomes of the unit
root and bounds tests validated the adoption of the ARDL—
ECM framework, which facilitates the joint estimation of
short-run dynamics and long-run relationships. After
estimating the ARDL-ECM, results reveal strong and
statistically meaningful influences of independent
variables on export performance (EP) in both the long run
(LR) and short run (SR) as indicated in Table 5. The
coefficients are interpreted as elasticities since all variables
are expressed in natural logarithms. The error-correction
term is negative and statistically significant (-2.451, p =
0.000), confirming the presence of a valid error-correction
mechanism in the model. This indicates that short-run
deviations from the long-run equilibrium are adjusted over
time. However, the magnitude of the coefficient, being less
than —1, suggests an over-adjustment process rather than
smooth convergence, implying possible oscillations
around the long-run equilibrium.

The table further indicates that in the long run, all
explanatory  variables significantly affect export
performance at the 5 per cent level of significance. For
instance, GDP exhibits a negative elasticity (-2.530, p =
0.000), implying that a 1 per cent increase in Tanzania's
GDP leads to a 2.53 per cent decline in export performance.
On the other hand, Production Quantity (PQ) exerts a
positive and highly significant effect, where a 1 per cent
rise in output increases export performance by about 0.90
per cent (p = 0.000). Again, World Price (PW) shows a
strong positive influence, with a 1 per cent increase in
global prices raising export performance by approximately
1.28 per cent (p = 0.000). Similarly, foreign direct
investment (FDI) positively contributes to exports, as a 1
per cent increase in FDI improves export performance by
about 0.95 per cent (p = 0.000). In contrast, trade openness
(TO) has a negative long-run effect (—0.80, p = 0.028),
indicating that a 1 per cent increase in openness reduces
export performance by nearly 0.8 per cent, although this
effect is weaker relative to other long-run determinants.

Short-run dynamics also reveal significant effects on
export performance. Firstly, lagged changes in export
performance are positive and highly significant, with a 1
per cent increase in EP in the previous period raising
current export performance by about 0.89 per cent (p =
0.000), while the second lag contributes an additional 0.56
per cent (p = 0.000), reflecting strong persistence. In
contrast, short-run changes in world prices negatively
affect export performance, as a 1 per cent increase in PW
reduces exports by approximately 1.73 per cent in the first
difference (p = 0.002) and by 1.12 per cent at one lag (p =
0.003). Similarly, production quantity exhibits a
contractionary short-run effect; a 1 per cent increase in PQ
lowers export performance by roughly 2.25 per cent in the

first difference (p = 0.000), whereas the immediate lag is
insignificant (p = 0.498) and the second lag is only weakly
significant at the 10 percent level (p = 0.095), indicating a
diminishing short-term influence. Moreover, trade
openness exerts a consistently negative and highly
significant impact across all lags, with a 1 per cent increase
in TO reducing export performance by between 5.0 and 6.2
per cent (p < 0.003), underscoring its strong immediate
effect. Overall, the high R-squared (96.46 per cent) and
adjusted R-squared (91.74 per cent) indicate that the model
explains a very large proportion of the variations in export
performance, demonstrating excellent explanatory power.
This not only confirms the robustness and reliability of the
long-run and short-run estimates but also suggests that the
included variables jointly capture the key determinants
influencing export dynamics in the study context.

Model Diagnostic Tests

To assess the reliability and adequacy of the estimated
model, a series of post-estimation diagnostic tests were
conducted. Specifically, the tests examined whether the
model residuals satisfy the key assumptions of no serial
correlation, constant variance, and normal distribution. The
Breusch—Godfrey test was used to assess autocorrelation,
the Breusch—Pagan (B—P) test was employed to test for
heteroscedasticity, while the Jarque—Bera (J-B) test was
used to examine the normality of the residuals. The results
are presented in Table 6 and are interpreted based on the
corresponding p-values at the 5% level of significance.

First, the autocorrelation test reports a test statistic of
2.197 with a p-value of 0.5325. Since the p-value is greater
than the 5% significance level (0.05), the null hypothesis
of no autocorrelation cannot be rejected. This indicates that
there is no statistically significant serial correlation among
the residuals. Therefore, the model does not suffer from a
serious autocorrelation problem, implying that the
residuals are independent over time and that the estimated
results are not adversely affected by serial correlation.

Similarly, the Breusch-Pagan (B-P) test for
heteroscedasticity produces a test statistic of 2.20 with a p-
value of 0.0849. Since the p-value exceeds 0.05, the null
hypothesis of constant variance (homoscedasticity) cannot
be rejected at the 5% level of significance. Consequently,
there is no statistically significant evidence of
heteroscedasticity in the residuals. This suggests that the
variance of the error term remains reasonably constant
across the observations, thereby supporting the reliability
of the estimated standard errors and subsequent statistical
inferences.

Finally, the Jarque—Bera (J-B) test for normality
reports a test statistic of 1.34 and a p-value of 0.51. Given
that the p-value is substantially greater than 0.05, the null
hypothesis that the residuals are normally distributed
cannot be rejected. Hence, the residuals can reasonably be
regarded as normally distributed. Overall, these findings
confirm that the model satisfies the key post-estimation
diagnostic requirements and is therefore suitable for
reliable statistical inference.

Model stability was assessed using the Cumulative
Sum of Squares (CUSUMSQ) test to examine whether the
estimated parameters remained stable over the study
period. The CUSUMSAQ test was selected as the stability
diagnostic because it is particularly useful for detecting
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structural changes and parameter instability through the
cumulative behaviour of recursive residuals. Although the
study period covers 1990-2023, the CUSUMSQ plot
begins in 1999 because the test is based on recursive
estimation and requires an initial set of observations to
estimate the model before recursive residuals can be
generated. Thus, the starting point of the CUSUMSQ
statistic does not imply that the earlier observations were
excluded from the estimated model; rather, it reflects the

Table 7: Short-run and long-run ARDL - ECM results

initial observations required for the recursive stability
procedure. As shown in Figure 4, the CUSUMSQ statistic
remains within the 5 per cent critical bounds throughout the
period covered by the test (1999-2023). This indicates that
the null hypothesis of parameter stability cannot be rejected
and, therefore, there is no evidence of significant structural
instability in the estimated model. Consequently, the
estimated short-run and long-run relationships are regarded
as stable over the study period.

D.EP Coeff. Std. Error T-Statistic P-value
ADJ: EPLI -2.45138 0.21294 -11.51 0.000
InGDP -2.52961 0.23691 -10.68 0.000
InPQ 0.901218 0.14775 6.10 0.000
LR InPW 1.281915 0.16956 7.56 0.000
InFDI 0.947871 0.13103 7.23 0.000
InTO -0.799681 0.32026 -2.50 0.028
InEP- LD 0.888564 0.13498 6.58 0.000
InEP- L2D 0.558463 0.09507 5.87 0.000
InPW- D1 -1.733808 0.42500 -4.08 0.002
InPW-LD -1.120332 0.30043 -3.73 0.003
InPQ - D1 -2.247734 0.44745 -5.02 0.000
SR InPQ-LD -0.277546 0.39700 -0.70 0.498
InPQ-L2D -0.737074 0.40692 -1.81 0.095
InTO -D1 -5.986619 1.28646 -4.65 0.001
InTO-LD -6.193561 1.54523 -4.01 0.002
InTO - L2D -4.994968 1.34655 -3.71 0.003
Cons 85.44789 11.4540 7.46 0.000
R-Squared 0.9646
Adj.R-Squared 0.9174
RootMSE 0.5548
Source: STATA Output (2025)
Table 8: Model diagnosis test results
Test Name Test statistic P-Value
Autocorrelation Test 2.197 0.5325
Heteroscedasticity Test 2.20 0.0849
Normality Test 1.34 0.51

Source: STATA Output (2026)
——e—— CUSUM squared

CUSUM squared

f
1999

Source: STATA Output
Figure 4: Stability test results for ARDL-EC Model

Year
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Discussion of Results

The findings of the present study are broadly consistent
with the reviewed literature, while also revealing important
features of Tanzania’s groundnut export performance. In
the long run, world price, production quantity, and foreign
direct investment (FDI) are positively and significantly
related to export performance. The positive relationship
between world price and exports is consistent with Baker
and Yuya (2020), Tekalign and Goshu (2021), and Achille
et al. (2020), who similarly identify international prices as
important factors associated with export performance. This
finding may be compatible with the New Trade Theory
(NTT), particularly its emphasis on market conditions and
economies of scale. Similarly, the positive long-run
relationship between production quantity and export
performance is consistent with Kabote and Tunguhole
(2022), Luhwago (2023), and Utouh and Ng’wana (2024),
suggesting that greater production capacity is associated
with improved export performance. The positive
relationship between FDI and exports is also consistent
with the findings of these studies and may indicate that
foreign investment is associated with increased productive
capacity, capital availability, and efficiency in export-
oriented activities.

In contrast, GDP exhibits a negative and statistically
significant long-run relationship with export performance.
This finding differs from much of the reviewed literature
but is consistent with Eshatu and Mahare (2020) and
Amani (2025). One of the possible explanations is that
aggregate GDP growth may not necessarily be accompanied
by proportional growth in the groundnut export sector. In
particular, GDP may increase through activities that have
relatively weak linkages with groundnut production and
exports. Nevertheless, because the sectoral composition of
GDP was not included in the model, this interpretation
remains tentative and should not be regarded as a direct
explanation of the estimated coefficient. Trade openness also
exhibits a negative and significant long-run relationship with
export performance, consistent with Odebode and Aras
(2020) and Amani (2026). However, the coefficient should
not be interpreted directly as evidence that trade
liberalisation reduces exports. Since trade openness is
measured using a ratio involving both exports and imports
relative to GDP, changes in imports, exports, or GDP can
affect the indicator. It is consequently more appropriate to
conclude that trade openness, as measured in this study, is
negatively related to groundnut export performance.

The short-run estimates indicate substantial dynamics
in export performance. The positive and statistically
significant lagged export coefficients indicate that current
export performance is significantly related to its previous-
period values, reflecting continuity in the export series over
time. Although such persistence may be compatible with
the dynamic perspective of NTT, the lagged coefficients do
not constitute a direct test of learning, path dependence, or
NTT. The negative short-run relationships between
changes in world prices and production quantity and export
performance may indicate that changes in these variables
are not immediately associated with corresponding
increases in exports. One of the possible explanations is
that export responses may occur with a time lag because
production and international market conditions do not

necessarily translate immediately into export transactions.
The adjustment costs, supply rigidities, and absorptive
capacity are the possible explanations of the situation
though not verified with this study. The consistently
negative short-run relationship between trade openness and
export performance similarly indicates that changes in the
openness measure are negatively related to changes in
exports in the short run, but it does not by itself
demonstrate that liberalisation causes a decline in exports.

Conclusion and Recommendation

The study concludes that Tanzania’s groundnuts export
performance is primarily determined by production
capacity, world prices, foreign direct investment, exchange
rate dynamics, and trade openness, with effects varying
across the short and long run. In the long run, production
quantity, world prices, and FDI significantly enhance
export performance, while trade openness and GDP exert a
negative influence, indicating that overall economic
growth and liberalisation do not automatically translate
into export gains. In the short run, export performance is
strongly persistent, but increases in production quantity,
world prices, and trade openness tend to reduce exports due
to adjustment costs and structural rigidities. Overall, the
findings show that productive and price-related factors
drive export performance over time, whereas macro-level
growth and openness, in isolation, are not sufficient to
sustain exports.

Based on these findings, the study recommends policies
that prioritise productivity-enhancing investments in the
groundnuts sub-sector, including improved seed varieties,
extension services, irrigation, and post-harvest handling, to
strengthen supply capacity and stabilise export volumes.
Efforts should be made to attract export-oriented FDI by
improving the investment climate and targeting agro-
processing and value addition rather than non-tradable
activities. In addition, policymakers should manage trade
liberalisation cautiously by sequencing openness with
investments in  infrastructure, institutions, and
competitiveness to avoid adverse short-run effects on
exporters.
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