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Abstract

This study investigates the impact of real exchange rate volatility on Tanzania’s exports applying
autoregressive distributed lag model using quarterly data from 1997 to 2023. We particularly evaluate
effects of real exchange rate volatility and changes on Tanzania’s exports; track if there are any
asymmetric exports reactions to exchange rate; and identify export products that drive the observed
exports’ reaction to the exchange rate.

The findings indicate that Real exchange rate volatility effect on total exports is negative and statistically
significant, though small in magnitude. Also, exports react asymmetrically to exchange rate volatility.
The impact on exports ranges from a short run negative effect of 0.097 percent per one percent increase
in conditional positive volatility of TZS against USD, to a long run total effect of negative 0.001 percent
against the major trading partners’ currencies. The negative response emanates largely from horticulture
and transport services exports since other export categories exhibited aggregate positive responses,
with manufactured exports showing a relatively much strong response of 0.822 percent per one percent
quarterly increase in exchange rate volatility, although this sectoral effect is moderated in the aggregate
results by the relative export shares of other categories.

Furthermore, the findings indicate that total exports are positively and significantly related to changes in
exchange rates. The effect is stronger with the depreciation of TZS against the USD, with a short- and
long-run average impacts of 1.473 percent and 1.398 percent per a percent quarterly depreciation
compared to an average effect of 1.032 percent and 0.767 percent for one percent depreciation against
the basket of major trading partners’ currencies. Asymmetric reactions also exist, largely against USD.
Positive real exchange rate changes, i.e., currency depreciation appear to have more impact on exports
than negative ones, at 2.30 percent compared to a 0.47 percent for one percent increase in negative
real exchange rate changes. Manufactured goods, travel services, transport services and horticulture
exports react symmetrically to real exchange rate changes in the short run with the former three
exhibiting negative responses. In the long run, all export categories except horticulture respond
positively to currency depreciation, mainly driven by positive changes in real exchange rate, with
manufactured exports dominating with an average depreciation total effect of 3.04 percent.

The implication of these findings is that policy makers may use the exchange rate policy as a
complementary instrument to address short- and long- term imbalances in the balance of payments.
Such policy interventions must however be conscious of possible asymmetric reactions across the major
export categories, currencies, and exchange rate behaviour. Although real exchange volatility seems to
have a small adverse effect on exports, there is a need to intensify measures to instil long term stability
of the Shilling to counter any harms on exports if the currency exhibits a considerable long-term
instability. This emphasizes the need to continue ensuring orderly domestic foreign exchange markets
while bringing down undue speculative behaviour in the markets. Measures directed at strengthening
the build-up of adequate foreign exchange reserves as a strategy to defend the currency in times of
unexpected distress should be augmented as well, including exports diversification towards
manufactured products and services that are highly responsive to real exchange rate in the long run.

Furthermore, due to asymmetric reaction to real exchange rate changes and volatility, it is important to
consider this diverse information when tracing the impact of the monetary policy on balance of payments.
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The basket of currencies used for policy analysis could be decomposed to allow better tracking of the
separate influence of major world currencies on Tanzania’s exports.
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1.0 Introduction

The floating (flexible) exchange rate system was started in 1973 following the breakdown of the then
Bretton Wood'’s fixed exchange rate system. The main advantages attributed to the floating exchange
rate include: first, its strength to act as an ‘automatic stabiliser’ to help an economy adjust to external
economic events. Second, unlike fixed exchange rate, flexible exchange rate helps monetary authorities
to respond freely to changes in domestic economic conditions, since it allows use of interest rate as an
instrument for bringing inflation and output closer to the desired targets. The third advantage is that it
can reduce incentives for excessive exchange rate risk-taking by economic agents, which is key in

maintaining financial stability.

These advantages notwithstanding, the floating exchange rate regime is known for exposing countries’
currencies to volatility! with the potential to lead to market uncertainty and increase in risk, volatility in
traders’ profits, inflation uncertainty, unfavourable balance of trade, increase in transaction costs, and
production reduction (Jyoti, 2021; Juhro & Phan, 2018, Clark et al., 2004, Clark, 1973). Partly due to
these challenges, many studies have been directed to evaluate effect of exchange rate volatility on trade
flows. The impact on trade flows is however inconclusive in the literature. For example, as pointed out
by Herigbaldi et al. (2020), risk averse traders are likely to react negatively to the effects of exchange
rate volatility, thereby decreasing trade volume. In contrast, less risk averse exporters may allow some
degree of uncertainty in currencies. According to Unggul et al., 2022, traders oriented towards
maintaining or increasing market share may opt not to increase export prices to avoid a loss of foreign
sales or may lower foreign prices to increase sales (Cao et al.,, 2015). In addition, there may be
asymmetric reaction across sectors of the economy. More open economic sectors may experience
persistent effects from exchange rate shocks, thus making asymmetric responses to exchange rate

movements to remain competitive (Campbell, 2020).

The impact of exchange rate volatility could be more devastating in developing countries due to low
availability of hedging tools (Hall et al., 2010), and large fluctuations in commodity prices? (Hegerty,
2016). Tanzania has no exception in this owing to its high reliance on primary commaodity exports, less
developed financial sector and frequent Shilling exchange rate volatility. Still unknown tough is the extent
to which the exchange rate volatility impacts the country’s export flows. To our knowledge, limited

empirical studies have been conducted on Tanzania in this area. The study by Yabu and Kimolo (2020)

1 Exchange rate volatility arises from fluctuations in the value of a country’s currency relative to others, which can be sparked by a
plethora of factors such as changes in interest rates, inflation rates, political stability, economic performance, and speculations.

2 The most current shocks that adversely affected commaodity prices include the global economic crisis of 2008/09; COVID 19 pandemic
(2019/20); geopolitical tensions in the world, and the war in Ukraine and Gaza (BOT, 2024a).

1
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attempted to evaluate the impact of exchange rate volatility on Tanzania’s exports, but they did not
control for the impact of demand and global shocks probably pointing to model misspecifications. Also,
they did not track how different exports categories respond to exchange rate. This study evaluates the
impact of real exchange rate volatility on Tanzania’s exports, largely seeking to provide answers to three
policy related questions: What is the impact of real exchange rate volatility and changes
(depreciation/appreciation) on Tanzania’s exports? Are there any asymmetric3 reactions to exchange

rate? What export products drive the observed exports’ reaction to the exchange rates?

The study’s findings provide useful insights in the endeavour to hedge exports against exchange rate
volatility with a view to improve the country’s current account?. The findings serve as useful information
on how exports react to exchange rate thus helping enhance the expert judgement in the monetary
policy formulation and implementation process, while contributing to the literature on the exchange rate-

exports nexus.

After the introduction, the review of the exchange rate policy and dynamics in Tanzania, and the
theoretical and empirical literature follow in sections two and three, respectively. Methodology which
includes the model, estimation approach and data is covered in section four tracked by section five that
captures the regression results and discussions. Section six concludes the paper.

2.0 Exchange Rate Policy Dynamics in Tanzania

Since independence, Tanzania has witnessed significant transformation in its exchange rate
determination regimes, largely shaped by domestic developmental goals of the day, and global
economic pressures. Table 2.1 depicts exchange rate regimes that prevailed in the country since
independence. Evidently, the floating exchange regime has existed in the country for a longer time than
the fixed regime in which the Shilling (TZS) was at different periods pegged to the SDR, British Pound,

US dollar (USD), and a basket of currencies of Tanzania’s major trading partners.

3 Symmetric reaction suggests a direct proportional relation between exchange rate volatility and export volume, while asymmetric
reaction involves varied reactions to changes in exchange rates owing to the complexity of exporters’ expectations.
4 Tanzania’s current account deficit widened since 2005, reaching the highest level of USD 5.4 billion in 2021 (Mbowe, et al., 2025).

2
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Table 2.1: Tanzania’s Exchange Rate Regimes

Regime Period Key Features

1966 The Shilling was pegged to the British Pound

Rigid fixed exchange rate 1967 The Shilling was pegged to US Dollar

1975 The Shilling was pegged to SDR

1979 SDR peg shifted to basket of Tanzania's major trading partners

Crawling exchange rate 1986 Progressive devaluations of the Shilling

Floating exchange rate 1993 to date |Market determined exchange rate

Source: Bank of Tanzania (2016).

Due to the challenges associated with the fixed exchange regime, as reflected by mushrooming parallel
exchange rate markets, increase in exchange rate premium, and macroeconomic imbalances including
exports (see, for example, Epaphra and Kazungu, 2021; Nord et al, 2009; Rutasitara 2004; and Kanaan,
2000), the government had to make a shift to a free exchange rate market. The move commenced by
enactment of the Foreign Exchange Act of 1992 that liberalized the management of foreign exchange
and allowed market forces to determine the exchange rate of the Shilling against other currenciess.
Partly, because of the adoption of the floating exchange rate system, spread between parallel and official
exchange rates—which according to Nord et al. (2009) had peaked to 700 percent in the early 1986—

disappeared.

The shift to a market-determined exchange rate culminated into the introduction of the Inter-bank
Foreign Exchange Market (IFEM) in 1994 as a wholesale market for commercial banks and financial
institutions to trade foreign exchange with each other and thereby facilitating determination of market
based official exchange rate. The IFEM also allows commercial banks and financial institutions to
increase efficiency in the allocation of foreign exchange reserves. The number of participating
commercial banks in this market as at the end of July 2024 stood at 37, out of which, 18 transact through
Reuters Dealing System. The pricing mechanism is a two way-quote system, where each participant is

obliged to post bid/ask quotes to enhance transparency and reduce speculation in the market.

The inherent drawback of the floating regime is the exchange rate volatility that may deter investment
and international trade. To mitigate the negative influence of such fluctuations, BOT occasionally
intervenes in the IFEM as a buyer and seller of last resort. Also, as a regulator ensures participants

adhere to the IFEM code of conduct for orderly market conditions. Specifically, foreign exchange

5 The liberalization of the foreign exchange market was in support of the reforms that were started in the country from 1986 with a view

to building a market-driven economy and correcting the prevailing macroeconomic instability (Mbowe, 2010).

3
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intervention by BOT is intended to smoothen short term excess volatility in exchange rate of TZS against
major foreign currencies, accumulate foreign exchange reserves and maintain a sound buffer to deal
with unexpected shocks, facilitate attainment of monetary policy objectives, and provide liquidity in the
foreign exchange market. During the conduct of such interventions, BOT neither limits exchange rate

flexibility nor seeks to fix or achieve any level of the exchange rate.

In accordance with the foreign exchange intervention policy, BOT’s intervention decisions in IFEM are
informed by quantitative and qualitative indicators as well as expert judgementé. BOT may intervene in
the foreign exchange market through either purchase or sale of foreign currency at the best IFEM quotes
with spot settlement; purchase or sale of foreign currency through competitive variable rate auctions; or
intervention in derivatives markets to restore their functioning. The pre and post intervention information
is published through the official means to ensure transparency of foreign exchange market operations.
The information includes intervention details and modality; outcomes of foreign exchange market
operations; and any other vital information relevant to foreign exchange market operations (BOT, 2023).
Examples of such interventions were during the third quarter of 2023/24 when the exchange rate of TZS
against USD faced pressure driven by decline in foreign currency in the market owing to tighter monetary
policy in advanced economies coupled with high global commodity prices that increased demand for
USD. Due to the shortage, the IFEM and retail market exchange rates depreciated relatively faster, while
the spread between the IFEM and retail exchange rates widened (BOT, 2024a), mirroring increased risk
premium. In a bid to address the challenge, BOT participated in the IFEM by selling USD 75.1 million to
provide market confidence (BOT, 2024b). In addition, it engaged stakeholders to influence expectations
partly with a view to support growth of the international trade?. Public notices were also issued to
emphasize on the use of the Shilling to reduce pressure on US dollar demand for settling domestic

obligations.

To hedge against the risk of cash flows variations due to currency fluctuations, some banks and
businesses adopt forward exchange rate contracts which guarantee a fixed exchange rate on future
payments regardless of the market rate. Whether the forward exchange rate contract practices and
BOT’s interventions have helped reduce the Shilling exchange rate volatility or not is a research issue,

which is beyond the scope of this study.

Figure 2.1 indicates that changes in nominal exchange rate of TZS against USD are related to those of

nominal exports, though not one-to-one. Positive and negative fluctuations in the exchange rate are

6 The different approaches are employed depending on the nature of the market disorder.
7 Moral suasion measures were important because despite BOT’s intervention in the IFEM, the Shilling exchange continued to deteriorate
although slowly improved in the later part of the period indicating a lag effect of the interventions.

4
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followed by similar patterns of exports changes, but with a lag. However, the association is less obvious

since 2017, probably suggesting interplay of other factors. This issue is pursued further econometrically

to, among others, uncover the role of exchange rate on Tanzania’s exports dynamics.

Figure 2.1: Relationship between exchange rate changes and exports growth
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Source: Authors’ computations.

3.0 Literature Review

3.1 Theoretical Literature

The theoretical underpinning export of a good can be viewed in the context of demand and supply
interactions, a mismatch of which may lead to price changes or volatility. A volatility in product’s price
may reduce its competitiveness in global market and ultimately lower export volumes through the profit
expectations (Clark, 1973). Adjustment in demand and supply may as well occur as traders work to
reduce risk exposure (Clark et al., 2004 and Obstfeld and Rogoff, 1998)8.

Exchange-rate volatility can affect trade as follows: higher exchange-rate volatility leads to higher cost
for risk-averse traders thus reducing foreign trade. The main reason is that the exchange rate is agreed

on at the time of the trade contract, but payment is not made until the future delivery takes place. If

8 According to Broll and Eckwert (1999) and Hooper and Kohlhagen (1978), a perfect forward market can reduce the adverse effect but
will increase costs at the exporters’ end. Although a risk-neutral export firm may react to a rise in exchange rate volatility by increasing
trade volume that would happen if it can retain its market share (Sercu and Vanhulle, 1992).

5
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changes in exchange rate become unpredictable, this creates uncertainty about the profits to be made
and, hence, reduces the benefits of international trade. This is partly due to difficulty in hedging the
exchange rate risk because forward markets are not accessible to all traders. Even if hedging in the
forward markets were possible, there are limitations and costs largely related to the size of the contracts,

maturity, magnitude, and timing of trade transactions to take advantage of the forward markets.

Furthermore, the dominance of income effects over substitution effects® can lead to a positive
relationship between trade and exchange rate volatility (De Grauwe, 1988). This is because, if exporters
are sufficiently risk averse, an increase in exchange-rate volatility raises the expected marginal utility of
export revenue and hence induces them to increase exports. According to De Grauwe, effects of

exchange-rate uncertainty on exports depend on the degree of risk aversion.

3.2 Empirical Literature

As indicated in Table 3.1, many studies suggest a negative relationship between real exchange rate
volatility and exports, implying that increased volatility can lead to a decline in export performance. Only
few studies (see for example, Tasneem and Sawkut, 2024; and Andohol et al., 2024) found a positive
impact, probably suggesting that exchange rate fluctuations can enhance export competitiveness by

allowing firms to adjust prices in response to changing market conditions.

Exchange rate volatility may impact differently exports in the short run and long run. Herigbaldi et al.
(2022)’s study on Indonesia found that in the short-run, exchange rate volatility significantly affects
exports to most of the top trading partners positively or negatively or both. Tarasenko (2021) and
Bahmani-Oskooee et al. (2017)’s findings support negative effect in both short run and long run.
Moreover, Bahmani-Oskooee and Nouira (2020) point to stronger effects of exchange rate volatility in
the short run; while Bahmani-Oskooee (2019), Thuy et al. (2019), and Sharma and Pal (2018) suggest
a stronger long run impact. Yabu and Kimolo (2020)’s study on Tanzania found a positive impact of
exchange rate volatility on export performance in the long run, but in the short run, a negative effect

seems to prevail.

Aristeriou et al. (2016) found no linkage between exchange rate volatility and international trade in the
long term for the four analysed countries except for Turkey, and even then, the magnitude of the effect

of volatility was quite small. In the short term, a significant causal relationship from volatility to

9The income effect is the change in the consumption of goods by consumers based on income and purchasing power. The substitution
effect occurs when consumers replace cheaper goods with more expensive items due to price changes, and vice versa.

6
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import/export demand was detected for Indonesia and Mexico. In the case of Nigeria, unidirectional
causality from export demand to volatility was found, while for Turkey, no causality between volatility
and import/export demand was detected. Other studies that failed to establish a statistically significant
relationship between exchange rate variability and volume of trade include Tran (2022), Haider and
Masudul (2017), Nyeadi et al. (2017), and Aristeriou et al. (2016). A negative effect relationship was
indicated by Yuksel et al. (2012) on Turkey, but the relevant coefficient was not statistically significant

at 5 percent.

As for asymmetric effect, Herigbaldi et al. (2022) suggest asymmetric effects on Indonesia’s exports to
five top destinations in the long run. Bahmani-Oskooee and Nouire (2020) also reveals different results
in which Tunisia’s trade flows to its trading partners are affected asymmetrically in the short run but not

in the long run by exchange rate volatility.

The inconclusive evidence on the relationship between real exchange rate volatility and export
performance suggests that exchange rate volatility can yield a negative, positive, uncertain, or mixed

effects on trade flows.

Table 3.1: Summary of empirical findings on impact of exchange rate volatility on exports

Country/ Used

Authors Countries Model Results

Developed economies

Ekanayake | USA ARDL An increase in exchange rate volatility exerts a
etal. (2010) negative effect on export demand in majority of the
products.

Jérébme and | China ARDL Confirms a trade-deterring effect of real exchange rate
Poncet volatility. Firms' decision to begin exporting and the
(2015) exported value decrease for destinations with a higher

exchange rate volatility and that this effect is magnified

for financially vulnerable firms.

Tarasenko | Russia Gravity Exchange rate volatility has a negative impact on
(2021) exports of agricultural raw materials, manufactured
goods, and machinery and transport equipment. In
contrast, it was found to have a positive and significant
impact on trade in fuels and imports of chemicals and

textiles.

7


https://www.researchgate.net/profile/Jerome-Hericourt

Bank of Tanzania WP No. 40: 2025

Authors

Country/

Countries

Used
Model

Results

Emerging market and developing econom

ies

Yiksel et al. | Turkey Fully There is a negative relationship between exports and
(2012) modified volatility; however, this relationship is not significant at
OLS a 5% significance level.
Herigbaldi Indonesia ARDL In the short-run, exchange rate volatility significantly
et al. (2022) affects exports to most of the top partners (positively,
negatively or both). In the long run, asymmetric effects
occur in Indonesia’s exports to five top destinations.
The weakening of the Indonesian Rupiah mainly
supports exports in the short term. Imports from top
partners are also affected by exchange rate volatility in
both the short run and, to a lesser extent, in the long
run.
Andohol et | East Asian | Pooled Trade openness and real effective exchange rate have
al. (2024) countries mean group | strong influence on exports and imports for Hong
estimator Kong, Japan, and South Korea in the short run.
However, the depreciation of their currencies
discouraged imports in the long run.
Wong and | Malaysia Error There is a unique long-run relationship among
Tang correction quantities of export, relative price, real foreign income
(2011). and real exchange rate variability. The variability of
real exchange rate has some effect on semiconductor
exports in both the long run and the short run.
Arize et al. | Ecuador, Error Increases in the volatility of the real effective exchange
(2004) Indonesia, correction rate, approximating exchange-rate uncertainty, exert a
Korea, significant negative effect on export demand in both
Malaysia, the short- and long-run in all studies countries.
Malawi,
Mauritius,
Mexico,
Morocco,
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Country/ Used
Authors Countries Model Results
Philippines, Sri
Lanka,
Taiwan,
Thailand and
Tunisia
Thuy and | Vietnam ARDL Exchange rate volatility negatively affects the export
Thuy (2019) volume in the long run. A depreciation of the domestic
currency affects exports negatively in the short run, but
positively in the long run.
Tasneem Mauritius ARDL Exchange rate volatility has a positive and significant
and Sawkut effect on exports in the short- and long- run.
(2024)
Yunusa Nigeria ARDL Volatility of the exchange rate significantly influence
(2020) the exportation of crude oil in Nigeria. Depreciation of
real exchange rate increases exportation to the USA
but reduces exportation to UK, ltaly, Canada, France,
Spain and Brazil.
Vieira and | 106 countries | Generalized | An increase (decrease) in real effective exchange rate
MacDonald | (developing method of | volatility reduces (increases) export volume for a set of
(2016) and emerging | moments developing/emerging economies.
economies) (GMM)

Hall et al. | 21 countries | GMM For developing economies, exchange-rate volatility
(2010) (developing negatively affects exports whereas in emerging
and emerging economies there is no significant effect.

economies)
Handoyo et | Indonesia ARDL In the short term, exchange rate volatility has a
al. (2022) significant negative effect on five main commodity

exports to OIC countries, whereas, in the long-term, it
negatively affects twelve main commodity exports to

OIC countries.
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Country/ Used
Authors Countries Model Results
Haider and | India Pooled Exchange rate volatility does not create barrier to
Masudul OLS, fixed | international trade of major manufactured
(2017) effect, and | commodities exported from India.
random
effect
Aristeriou et | Mexico, ARDL and | Inthe long term, there is no linkage between exchange
al. (2016) Indonesia, Granger- rate volatility and international trade activities except
Nigeria, and | Causality for Turkey, and even in this case, the magnitude of the
Turkey effect of volatility is quite small. In the short term, a
significant causal relationship from volatility to
import/export demand is detected for Indonesia and
Mexico. In the case of Nigeria, unidirectional causality
from export demand to volatility is found, while for
Turkey, no causality between volatilty and
import/export demand is detected.
Yabu and | Tanzania, ARDL Exchange rate volatility has a positive impact to export
Kimolo Kenya and performance in the long run. In the short run, exchange
(2020) Uganda rate volatility seems to be detrimental to export
performance.
Nyeadietal. | Ghana OLS Exchange rate movement has no significant impact on
(2014) export of goods and services.
Bahmani- Tunisia ARDL Tunisia’s trade flows to each partner are affected
Oskooee asymmetrically in the short run but not in the long run.
and Nouira In almost half of the sample, the long-run effects are
(2020) found to be symmetric.

Source: Authors’ compilations.
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Furthermore, mixed results are evident in the literature in terms of the approaches of modelling the
relationship between the exchange rate volatility and exportst©. While different studies have adopted
different approaches, the autoregressive distributed lag model dominates owing to its strength to capture

both short- and long-run effects in the estimation.

Only study by Yabu and Kimolo (2020) was identified on Tanzania, which used monthly data for the
period 2002 to 2018, missing nearly a decade of observations from 1995 when BOT was mandated with
the price stability primary objective!! and the interbank foreign exchange market was started in 1994.
Similarly, the exports equation omitted the influence of trading partners’ demand (income) and global
shocks. Also, they did not track how different exports categories respond to the exchange rate. The

current study sought to fill these gaps.

4.0 Methodology

4.1 Model Specification

We follow Klaassen (2004) and Pozo (1992) approach of using a non-structural equation (reduced form
equation) in investigating asymmetric effects of real exchange rate volatility on exports. This approach
has also been adopted by other earlier studies including Unggul et al. (2022); Lilik et al. (2022); Bahmani-
Oskooee and Aftab (2017); and Fang et al. (2009). The approach allows capturing of short-run and long-
run impact of the explanatory variables, and it is less complex as compared to structural models

(Koutmos and Martin, 2003). The model can generally be specified as:

Lnexp, = o, +a,Lnrinc, + a,Lnrer + o, Lnvol, + &, 41

where, Ln is a natural logarithm operator. Export flows (exp) are a function of real income of foreign

trading partner (rinc), real bilateral exchange rate (rer) that is a proxy measure for competitiveness, real

exchange rate volatility (vol), and an error term, &, 2. The values of coefficients ¢, and ¢, are expected

to be positive, and that of &, can be positive or negative.

10 In all estimations real exchange rate was used because it shows how much goods and services can be bought with a currency in
different countries. This helps businesses and policymakers make informed decisions about pricing, investment, and trade policies.

1 This objective was mainly achieved through using indirect monetary policy instruments.
12 The error term € is normally distributed with a mean of 0 and variance o2. That is, e~N(0, 02).

11
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We modify Equation 4.1 to allow for traders’ asymmetric reaction to positive (pos) vis-a-vis negative
(neg) real exchange rate volatility; and effects of global shocks13 (particularly, the global financial crisis
- dy, COVID 19 - d- and Russia-Ukraine war - ds). Short-run and long-run impact of the explanatory
variables on export flows are also considered by considering explanatory variables in their first difference
and lags, respectively. To be able to appraise the short run and long run effects of the real exchange
rate volatility, we proceed to use the autoregressive distributed lag (ARDL) model, as proposed by
Pesaran and Shin (1998) and Pesaran et al. (2001). The ARDL model has several advantages since it
can be used to test the long-run relationship among variables whether the series are stationary at level,
1(0); or stationary at first difference, I(1). It is also suitable for small samples (Boutabba, 2014).

The modified model may be specified as follows:

n n . n
ALnexp, =a, + Zj a,;ALnexp, , + Zj a,;ALnrinc, ; + Zj ay ALnrer, ; +

Zj a,;ALnvol _pos, ; + Z:' as ALnvol _neg, ;+bLnexp, +b,Ininc,_; +bLnrer, ; +

b,Lnvol _pos, ;+b.Lnvol _neg, ,+d +d,+d, +¢,, 4.2

where Alis first difference operator. The values of coefficients &, ;and «;; are expected to be negative

and positive, respectively. As for the dummy variables, they are anticipated to negatively relate to growth
of exports.

Short-run effects are measured by coefficients a,;,4a,;,a;;,a,;,a;; , whereas long-run effects are

captured by coefficients b, .,b,.,b,.,b,.,b.. . Short-run and long-run asymmetric relationship is
2j°73j2 747555 g

1)
evaluated by looking at the size or signs of coefficients a, ;anda; ;; and b,and b, respectively. An F-

test is used to verify whether > a, . # > a;,, andb,] —b, # b —b;, with an asymmetric relationship

holding if they are unequal.

13 The global shocks are expected to have a negative impact on exports.
12
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4.2 Estimating Exchange Rate Volatility

Three strands of approaches are evident in the literature on how to measure exchange rate volatility.
The first approach is using the standard deviation of the log difference of the real exchange rate
(Devereux and Lane, 2003; Nishimura and Hirayama, 2013). The second is the moving average
standard deviation of the log real exchange rate (Hall et al., 2010), while the third is the Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) models (Bahmani-Oskooee, 2019). The
standard deviation and moving average approaches are less preferred since they may create estimation
bias and fail to capture the impact of significant variance observed in preceding periods, which is crucial

in volatility estimations (Serenis and Tsounis, 2013).

GARCH-based models are therefore more appropriate and accurate for capturing uncertainty as they
consider time-varying conditional variance (Sharma and Pal, 2018). GARCH-based models allow large
variance originated in previous periods to result in large variances in future periods, implying a volatility
cluster. For more robust results, Choudhry (2005) and Engle and Ng (1993) recommend the modified
exponential GARCH (EGARCH)4 since it captures the time-varying conditional variance from a time-
series model. According to lyke and Ho (2019), in EGARCH, good and bad news can affect volatility

(uncertainty) differently, and big news capture greater effect on volatility.

Following Bollerslev (1986), the general form of the GARCH?'5 model can be stated as follows:
Y =xpru, (4.3)

2
o, =

2 2 2 2 2 2
L =C o tagu, +. . tau  tho, +b0,, +.. .+bpa,_p.

(4.4)
Equation 4.3 is the mean equation, which is written as a function of exogenous variables (x,) with an

error term (u,)'6. The term Gf in equation 4.4 is the conditional variance that is a function of the mean,

¢, ; hews about volatility from the previous periods measured as the lags of the squared residual from

2

the mean equation (the ARCH term), uf_q; and last periods’ forecast variance (GARCH term), o, .

14 Studies which have adopted this technique include Unggul et al. (2022).
15 Note that an Autoregressive conditional heteroscedasticity (ARCH) model is a special case of GARCH model where the GARCH
coefficient is zero; the variance term depends upon the lagged (squared) error terms only (Engle (1982).

L . ) 2
16 The error term conditional on information (), is assumed to be normally distributed with mean zero and variance (7[ .

13
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The autoregressive root, which governs persistence of volatility shocks, is the sum of «; and b, . If the

sum of «; and b, is greater or very close to unit then, the volatility persists overtime (Engle, 2004).

4.3 Data Type and Sources

Secondary data are employed, mainly quarterly series spanning from 1997 (about three years after the
floating exchange rate begun in the country) to 2023. Quarterly data series are more preferred due to
their availability compared to monthly data. Only trading partners’ GDP is interpolated into quarterly
series from annual data due to data unavailability??. Data sources and imposed conversion are as shown
in Table 4.1. With respect to dummy variables, global economic crisis effects are captured by according
a value of 1 (d=1) for the period 2008: gq: to 2010: g4 and zero (d=0) in the rest of the sample. The
extension of data to 2010 is intended to capture the delayed effect of the crisis to the economies with
less developed financial sector, such as that of Tanzania. As for COVID-19 and Ukraine war, a value

of 1 is taken in the period 2020: g1 to 2021: g4, and 2022: g to 2023:q4, respectively.

17 The main trading partners considered in the study are Australia, Austria, Belgium, Canada, Hong Kong, China-Mainland, Denmark,
Finland, France, Germany, India, Indonesia, Ireland, Italy, Japan, Kenya, Malaysia, Netherlands, Norway, Portugal, Rwanda, Singapore,
South Africa, Spain, Sweden, Switzerland, Uganda, UK, US, and Zambia.

14



Table 4.1: Data Sources and Conversions

Bank of Tanzania WP No. 40: 2025

Variable

Source/Conversion

Total exports, TZS Million
Tradional exports, TZS Million
Manufactured exports, TZS Million
Horticulture receipts, TZS Million
Minerals receipts, TZS Million
Travel receipts, TZS Million
Transport receipts, TZS Million
Tanzania CPI

Bilateral nominal exchange rate,

Nominal effective exchange rate,
TZS/Major trading partners' currencies

US CPI
Major trading partners' weighted CPI.

US GDP, TZS Million

Major trading partners' GDP, TZS
Million

Bank of Tanzania

Bank of Tanzania

Bank of Tanzania

Bank of Tanzania

Bank of Tanzania

Bank of Tanzania

Bank of Tanzania

Tanzania National Bureau of Statistics

Bank of Tanzania

IMF direction of trade statistics, Bloombergs.
Aggregated using 30 major trading partners' trade
weights

Federal Reserve Bank of St. Louis

IMF direction of trade statistics, Bloombergs.
Aggregated using 30 major trading partners' trade
weights

Federal Reserve Bank of St. Louis. Converted to
TZS using the bilateral exchange rates

World Development Indicators; annual data of 30
major trading partners; converted to TZS using
bilateral exchange rates; weighted using country's
GDP share in aggregate nominal GDP; then
interpolated into quarterly series by using E-Views'
linear interpolation method

Source: Authors’ compilation.

4.4 Data Transformation

Nominal data are transformed to real values to remove the long-term impact of price to yield more
realistic results. This is achieved by deflating the nominal export values (NEXP), together with the major
export categories, and bilateral exchange rates (NER) by the consumer price index of the export country

(CPIT2) and trading partner country(ies) (CPITFC), respectively:

* PC
REXPtzNEXPt C;fl’ , 4.5
CPI,
and
* 7PC
RER :NERI CPI, . 46

t

cpl”

t
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The measure of foreign economic activity (real foreign income) is captured by the US and major trading
partners’ real GDP. The real values including the bilateral and major trading partners’ GDP are subjected
to natural logarithm (depicted as ‘L’, the first letter of each variable) to standardize them. These are

reflected in Figure 4.1, whereby fluctuations among the variables are apparent.

Figure 4.1: Log of real variables
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Source: Authors’ computations.
Note: ‘1’ and ‘2’after each variable’s name denotes conversion by US and major trading partners related variables, respectively.
Definitions of variables are as provided herein.

Descriptive statistics of real total exports and real exchange rate generated using US related
macroeconomic indicators are depicted in Table 4.2. Total exports (LRTEXP1) unveil low standard
deviation of 0.82 during the study period revolving from a minimum value of 13.84 to a high a value of
17.08. Much of the variation seems to arise from exports of manufactured goods (LRMANT1), horticulture
(LRHOTT), minerals (LRMINT), and transport services (LRTRAT), as they experienced relatively much
variability. The standard deviations of US real GDP (LRGDP1), bilateral real exchange (TZS/USD), and
real exchange rate volatility (LCSTD1) are also below a unit, probably pointing to inconclusive impact of
these variables on the country’s exports. Further analysis using correlation tests (Annex 1) proposes

that the role of US real GDP and bilateral real exchange rate cannot be ignored in modelling as they
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have high correlation with most of the major exports categories. As for the real exchange rate volatility,

the correlation coefficients with all export categories are low but negative.

A similar picture also reveals when major trading partners related macroeconomic conversion indicators
are used instead. In this, high correlation seems to exist with the exported travel services (LMAN2),
manufactured goods (LMANZ2) and minerals (LMIN2); major trading partners’ real GDP (LGDP2) and
horticulture exports (LHOTZ2). Relatively low correlation exists with the Shilling against the major trading
partners’ real exchange rate (LREXCH2) and real exchange rate volatility (LCSTDZ2). Although the

correlation coefficient is small at 0.18, LCSTDZ2 bears a positive sign with most of the export variables.

Table 4.2: Descriptive statistics of variables

Variable Mean Median  Maximum Minimum Std. Dev. Skewness Kurtosis Jarque-Bera Probability
LRTEXP1 15.69 15.96 17.08 13.84 0.82 -0.69 2.44 9.83 0.01
LRTRADI1 13.35 13.37 14.89 11.73 0.78 -0.11 2.25 2.70 0.26
LRMANI1 13.11 13.76 14.74 10.27 1.35 -0.74 2.10 13.46 0.00
LRTRAV1 14.30 14.44 15.70 11.92 0.74 -0.57 291 5.81 0.05
LRMIN1 14.09 14.60 15.64 10.05 1.36 -1.47 4.48 48.30 0.00
LRTRAI 13.28 13.43 15.29 10.70 1.23 -0.53 2.29 7.25 0.03
LRHOT1 11.06 10.68 14.11 7.10 1.45 0.11 2.21 3.04 0.22
LRGDP1 18.42 18.43 19.24 17.38 0.55 -0.22 1.91 6.10 0.05
LREXCHI1 8.68 8.71 8.88 8.41 0.10 -0.78 3.06 10.83 0.00
LCSTD1 -7.65 -7.63 -6.50 -8.71 0.57 0.01 1.94 5.02 0.08
LRTEXP2 14.75 15.07 16.20 12.88 0.87 -0.59 2.22 8.94 0.01
LRTRAD2 12.42 12.40 14.01 10.75 0.82 -0.09 2.25 2.68 0.26
LRMAN?2 12.18 12.90 13.86 9.30 1.40 -0.69 1.98 13.14 0.00
LRTRAV2 1337 13.49 14.83 11.09 0.78 -0.43 2.53 4.29 0.12
LRMIN2 13.15 13.71 14.76 9.09 1.41 -1.37 4.22 40.14 0.00
LRTRA2 12.35 12.51 14.41 9.74 1.29 -0.46 2.14 7.07 0.03
LRHOT2 10.12 9.76 13.23 6.06 1.51 0.12 2.14 3.60 0.17
LRGDP2 18.63 18.55 19.41 17.61 0.52 -0.18 2.05 4.60 0.10
LREXCH2 4.81 4.80 5.05 4.62 0.11 0.42 2.27 5.49 0.06
LCSTD2 -7.98 -6.49 -6.01 -20.04 2.82 -2.01 7.16 149.14 0.00

Source: Authors’ computations.
Note: ‘1’ and ‘2’after each variable’s name denotes conversion by US and major trading partners related variables, respectively. Sample:
quarterly data spanning from 1997 to 2023. Definitions of variables are as provided herein.

4.5 Pre-Estimation Tests

Before proceeding to regression, the log real variables are further subjected to stationarity and causality
tests to gather more information about the data characteristics. The famous Augmented Dickey-Fuller
and Phillips-Perron, and Pairwise Granger Causality techniques are applied respectively. The test
results are presented in Tables 4.3 and Annex 2, respectively. All variables except the volatility variable

appear non-stationary at levels but are stationary in first difference. With these findings, it would be safe
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to use differenced variables in the regression. Even then double causality among variables seems to
prevail suggesting the need to incorporate as independent variables lagged values of the dependent
and independent variables; this also helps avoid endogeneity and multicollinearity bias. The
autoregressive distributed lag model (ARDL) proposed for this study serves to address these

challenges.

Table 4.3: Unit root tests

Augmented Dickey-Fuller Phillips-Perron

Variable Level 1st Diference Level 1st Diference

Intercept  Trend & Intercept Trend & Intercept Trend & Intercept Trend &

only intercept only intercept only intercept only intercept
LREXP1 -1.519 -1.974 -4.771%** 4 858*** -0.669 -3.999** -17.811%%*  -18.318%**
LRTRADI -0.746 -2.661 -18.375%*%  _18.335%*%  _7.3094%** g TSTHkE  _19.301***  -19.165%**
LRMAN1 -0.966 -1.273 -8.423%** 8 378¥** -0.752 -3.069 -14.986%**  _14.9]2%**
LRHOT1 -1.000 -3.076 6.559%%  _6.508%%x | 1227 -6.844%*%%  _16.666***  -16.548%**
LRMIN1 -1.920 -1.637 -12.378%**  _12.476%** -1.898 -1.820 -12.203%%* 12 337%**
LRTRAVI1 -1.933 -3.474** -5.810%*** -5 781*** -2.496 -4.643%**%  _12.667*** 12,591 %**
LRTRAI -0.948 -2.743 S11.277%%%  _11.22]1%** -0.906 -2.526 -11.706%**  -11.648%**
LRGDP1 -1.431 -2.000 -9.596%** -9 667*** -1.418 -2.164 -9.603%** -9.655%**
LREXCHI1 -2.137 -2.124 -9.099*** -9 (58%*** -2.232 -2.261 -9.075%** -9.030%***

LCSTD1 -33.099%** .34 539%** _10.614***  _7.012%**  _3]1.305%** _48.558*** _201.891*** _236.551***

LREXP2 -1.512 -1.803 -5.087%** -5.201%** -0.714 -4.403***  _19.292%**  _2( 233%**
LRTRAD2 -0.643 -2.520 -18.616%***  -18.564%**  _-6.931*** .8 722%*¥*  _19.336%** -19.20]***
LRMAN2 -0.961 -1.208 -8.646%** -8.606%** -0.709 -3.081 -15.267***  -15.192%%*
LRHOT?2 -0.979 -3.062 -6.487*** -6.456%** -1.180 -6.746***  -16.530***  -16.416***
LRMIN2 -1.968 -1.652 -12.715%%%  _12.834%** -1.890 -1.857 -12.508%%*  _12.705%**
LRTRAV2 -1.771 -3.529%* -5.851%** -5.820%** -2.379 -4 778F¥F*  _12.751FF*F _12.675%**
LRTRA2 -0.980 -2.922 -11.504%**  -11.448%** -1.090 -2.733 -12.128%**  -12.087***
LRGDP2 -1.835 -2.772 -3.433%* -3.671** -1.460 -2.596 -12.628%**  _12.927%**
LREXCH2 -2.187 -2.154 -9.477*** -9.452%** -2.306 -2.268 -9.483%** -9.447%**

-4.469%** -4 687*F*  _5.526%**  -4.970%*%*  _6.139%** _6.163***  -16.557***  _16.483%***

Source: Authors’ computations.

Note: ‘1’ and ‘2’after each variable’s name denotes conversion by US and major trading partners related
variables, respectively; *(**)*** means statistically significant at 10% (5%)1% levels, respectively; Values
represent t-statistic; and the Null Hypothesis is: the series has unit root. Sample: quarterly data spanning
from 1997 to 2023. Definitions of variables are as provided herein.

4.6 Estimation Strategy

Two variants of equation 4.2 are estimated to provide answers to the research questions. In the first
type, the transformed exports are captured in aggregate form to assess if: a) real exchange rate volatility
18
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and changes affect total exports, and b) whether there is asymmetric reaction to real exchange rate
volatility and changes. Both are estimated to account for separate effects of the US dollar, the widely
used currency in the world (Model 1); and a basket of currencies of Tanzania’s major trading partners
(Model 2). In each, the transformed major trading partners’ real GDP are also included as control
variables. Other independent variables are bilateral real exchange rate and real effective exchange rate
with the major trading partners, respectively, and dummy variables to account for seasonal effects and

impact of the major global shocks on exports. The total exports variable serves as dependent variable.

In the second category, two models are estimated as indicated above to capture the impact of the two
real exchange rates. The only modification is the replacement of total exports variable with major export
categories at a time to evaluate the sectoral reaction to real exchange rates dynamics. This is, ALnexp;;,
where i denotes an export category 1.....6. The variables in log and real forms are traditional exports
(Irtrad), manufactured export (Irman), travel receipts (Irtrav), mineral exports (Irmin), transport receipts

(Irtra), and horticulture products export (Irhot).

The ARDL models are estimated in robust heteroskedasticity and autocorrelation consistent standard
error setting to take care of possible heteroscedasticity and autocorrelation in the data. The Akaike
information criteria helped determine the lag length and the best model. For robustness check of the
reliability of the results, estimations were similarly made for the aggregate exports model using fully
modified least squares (FMLS), while accounting for diverse effects of the variables in levels, difference,
and lags. The FMLS, which was introduced by Phillips and Hansen (1990), is chosen because it provides
optimal estimates of cointegrating regressions by modifying least squares to consider serial correlation
effects and endogeneity in regressors due to cointegration. It is particularly useful in models with unit
roots and cointegrating relations.

5.0 Regression Results and Discussions

The post estimation test results suggest that the estimated Models 1 and 2 fit well the data. The adjusted
R2 are 0.716 and 0.986, respectively, while F-statistics are statistically significant at one percent level.
In addition, the error correction coefficients are negative as expected at -0.540 and -0.123, respectively
and statistically significant at one percent level. The Bounds test results yielded F-statistic values of
10.025 and 14.805 respectively prompting to reject the null hypothesis of ‘No levels relationship’, i.e. the

variables are | (1), at one percent significance level.
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5.1 Real Exchange Rate Volatility Impact on Aggregate Exports

We sought to respond to the question: “is real exchange rate volatility 18 beneficial or harmful to
Tanzania’s total exports?” The results indicate that real exchange rate volatility has a negative influence
on exports. Nevertheless, the effect is small in magnitude, probably mirroring trade benefits from BOT’s
interventions to stabilize the value of the Shilling. The effect varies from a short run negative effect of
0.097 percent per one percent increase in positive volatility of TZS against USD to a long run total effect
of negative 0.001 percent against the major trading partners’ currencies (Tables 5.1 and 5.2). Studies
such as Herigbaldi et al. (2020), Subanti et al. (2018), Latief and Lefen (2018), Choudhury (2005), Arize,
etal. (2004), and Wong and Tang (2011) found similar negative effect. However, this study’s finding
contrast with that of Yabu and Kimolo (2020) in which the impact of exchange rate volatility on
Tanzania’s exports was found to be positive in the long run, while for the short run the coefficient was

negative but statistically insignificant.

18 Volatility is measured by the conditional standard deviations of the real exchange rates against the US
dollar and the basket of major trading partners’ currencies.
20



Table 5.1: Model 1regression results
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FMLS: No . FMLS: 1st Lag FMLS: 1st La
Variable ARDL diff.+ FMLS: Diff.+ Level 3 Diff. 3

Coefficient Coefficient Coefficient Coefficient Coefficient
Long run effect
LRTEXP1(-1) -0.549%** 0.816%**
LRTEXP(-2)
LRTEXP(-3)
LRTEXP(-4)
LRGDP -0.587** -0.223 -1.137%**
LRGDP(-1) 1.081%**
LREXCH 2.406%** 2.205%**
LREXCH(-1) -1.815%%*
LCSTD -0.071 -0.135%* 0.043
LCSTD(-1) -0.071 0.065*
+ve exch rate changes(-1) 2.302%**
-ve exch rate changes(-1) 0.470%**
Short run effect
D(LRTEXP(-1)) -0.267** 0.811%**
D(LRTEXP(-2)) -0.498***
D(LRTEXP(-3)) -0.501***
D(LREXCH) 1.589%%** 2.426%** 2.2 1%**
D(LREXCH(-1)) -1.807***
D(LRGDP) -0.357 -1.133%*
D(LRGDP1(-1)) 1.072%*
D(LCSTD) -0.129%* 0.041
D(LCSTD(-1)) 0.064*
+ve DLCSTD changes -0.097**
-ve DLCSTD changes 0.023
Dummy2_ COVID -0.111**
COINTEQ* -0.549%**
Dependent Variable: LRTEXP
HAC stand. errors & covariance
R-squared 0.749 0.890 0.894 0.959 0.959
Adjusted R-squared 0.716 0.885 0.890 0.956 0.956
S.E. of regression 0.096 0.272 0.267 0.167 0.166
Sum squared resid 0.841 7.490
Log likelihood 102.915
F-statistic 22.615
Prob(F-statistic) 0.000

Source: Authors’ computations.

Note: implies + automatic 4 lags selection by Akaike information criteria; *(**)*** statistically significant at 10%(5%)1%, respectively. ‘D’
denotes difference operator, and FMLS means fully modified least squares. In bracket after each variable name is lag length.
Sample: quarterly data spanning from 1997 to 2023. Definitions of variables are as provided herein.
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Table 5.2: Model 2 regression results
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FMLS: No . FMLS: 1st FMLS: 1st
Variable ARDL diff.+ FMLS: Diff.+ Lag Level Lag Diff.
Coefficient Coefficient Coefficient Coefficient Coefficient
Long run effect
LRTEXPI1(-1) 0.411*** 0.886%**
LRTEXP(-2) -0.069
LRTEXP(-3) -0.005
LRTEXP(-4) 0.540***
LRGDP -0.681*** -0.276 -1.690%***
LRGDP(-1) 0.868*** 1.664%**
LREXCH 0.725%%** 1.923**%* 1.106***
LREXCH(-1) -0.484*** -0.968***
LCSTD 0.011** 0.008 0.027***
LCSTD(-1) -0.012%*
+ve exch rate changes(-1)
-ve exch rate changes(-1)
Short run effect
D(LRTEXP(-1)) 0.886***
D(LRTEXP(-2))
D(LRTEXP(-3))
D(LREXCH) 1.924%** 1.107***
D(LREXCH(-1)) -0.968***
D(LRGDP) -0.276 -1.690%***
D(LRGDPI1(-1)) 1.664%**
D(LCSTD) 0.008 0.027***
D(LCSTD(-1)) -0.025%*=*
+ve DLCSTD changes
-ve DLCSTD changes
Dummy2 COVID -0.090
COINTEQ -0.123%*=*
Dependent Variable: LRTEXP
HAC stand. errors & covariance
R-squared 0.988 0.946 0.946 0.978 0.978
Adjusted R-squared 0.986 0.944 0.944 0.976 0.976
S.E. of regression 0.099 0.204 0.203 0.132 0.132
Sum squared resid 0.894
Log likelihood 99.783
F-statistic 664.475
Prob(F-statistic) 0.000

Source: Authors’ computations.

Note: implies + automatic 4 lags selection by Akaike information criteria; *(**)*** means statistically significant at 10% (5%)1%,
respectively. ‘D’ denotes difference operator, and FMLS means fully modified least squares. In bracket after each variable name
is lag length. Sample: quarterly data spanning from 1997 to 2023. Definitions of variables are as provided herein.

The low impact of currency volatility on exports could be representing the stability bonus Tanzania

enjoyed on its currency in most of the study period. In most of the period, the exchange rates of TZS
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vis-a-vis the USD and basket of major currencies revolved around its mean within small percentage
change ranges of -0.5 to +0.5 and -0.1 to +0.1, respectively. Only a few and slightly large swings in the
value of TZS were registered in 1999, 2009, 2012 and 2015 against USD; and 2005, 2012, 2015 vis-a-
vis the basket of major currencies (Figure 5.1). Owing to the long TZS stability, the exporters could have
tolerated short-term exchange rate variability, probably to maintain or increase their export market

shares.

Figure 5.1: Percentage changes in Shilling real exchange rate against major currencies
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Source: Authors’ computations.
Note: DLREXCH1 and DLREXCH2 denote changes in the Shilling real exchange rate against the US dollar and basket of major trading
partners’ currencies, respectively.

5.2 Aggregate Exports Reaction to Real Exchange Rate Changes

Regression results for Models 1 and 2 are summarized in Tables 5.1 and 5.2. It is evident that total
exports react positively to changes in real exchange rates, but the effect is stronger in the short run and
with TZS against USD. The impact lies between a short- and long-run average impact of 1.473 percent
and 1.398 percent per a percent quarterly depreciation of TZS against USD. In the same order, an
average effect of 1.032 percent and 0.767 percent reveals against the basket of major trading partners’

currencies.

An asymmetric reaction to changes of the exchange rate of TZS against USD appears to prevail in the
long run. Positive changes have more impact on exports than negative ones, implying that depreciation
of TZS against USD is likely to have greatly bearing on exports than appreciation. One percent increase
in positive changes (depreciation) appears to yield a statistically significant positive long run influence

of 2.302 percent on exports compared to an influence of 0.47 percent for one percent increase in
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negative changes (appreciation). No indication to justify existence of asymmetric reaction to changes in

the real exchange rate of TZS against the basket of currencies.

5.3 Response of Export Categories to Real Exchange Rate Volatility and Changes

Results obtained by replacing total real exports with the major export categories as dependent
variables? to trace their response to real exchange rate effects are provided in cumulative form in Table
5.3.

Table 5.3: Impact of real exchange rate changes and volatility on country’s major exports

Irtrad Irman Irtrav Irmin Irtra Irhot
Model 1 Model 2 Model I Model 2 Model 1 Model 2 Model 1 Model2 Model 1 Model2 Model 1 Model 2

Exchange rate change (Irexch) total effect

Item

Symmetric reaction -2.549 -7.872 0.145 -0.059 2.099

Asymmetric reaction
Short run
Positive changes
Negative changes
Log run
Positive changes  1.576  1.421 4266 1.806 1.124 1.077  2.407 0.405 1.540 0.678
Negative changes 0.957 0.664 0.572 -1.363

Volatility (Icstd) change total effect

Symmetric reaction 0.031 0.822 0.010 -0.116

Asymmetric reaction
Short run
Positive changes -0.104
Negative changes
Log run
Positive changes 0.134  0.028
Negative changes 0.123

Source: Authors’ computations.
Note: Values represent sum of lag values of statistically significant coefficients of the variables under evaluation. Sample: quarterly data
spanning from 1997 to 2023.

Response to Real Exchange Rate Volatility

The exports’ negative response to volatility in the short run reported earlier results from horticulture and
transport, mainly from exchange rate of TZS against USD. Traditional goods and transport services
exports are affected positively by volatility of TZS against the basket of currencies, resulting in a quarterly
impact of 0.031 percent and 0.010 percent, respectively (Table 5.3). Manufacturing exports react to

dollar real exchange rate volatility, but with a relatively much strong impact of 0.822 percent.

19 Post estimation test results (not shown here for brevity) support that the models capture well the data; the coefficients are jointly non
zero; and the variables are (1) as supported by the Adj R2, F-statistics, and Bounds test results, respectively.
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As for the long run asymmetric reaction in total exports, travel impacts positively with values of 0.134
percent and 0.028 percent for a percent increase in positive changes in the volatility of TZS against the
USD and basket of major currencies, respectively. A positive value of 0.123 percent was found for a
percent increase in negative volatility of the exchange rate of TZS against USD. The implication of these
findings is that exports diversification towards manufactured goods and services could help the country

cushion its exports from real exchange rate volatilities.

Reaction to Real Exchange Rate Changes

Major export categories appear to react differently to real exchange rate changes implying varying
contribution to changes in total exports. Manufactured goods, travel services, transport services and
horticulture exports respond symmetrically to real exchange rate changes in the short run with the former
three exhibiting negative responses, probably indicating difficulty to adjust to a rise in import costs and
finding new markets. It is worth noting that Tanzania is a growing economy, thus most of machines and
parts, and intermediate goods used for manufacturing activities and to facilitate transport and tourism
related services are imported20. Depreciation of the currency makes these imported goods dearer,
directly increasing cost of production. Horticulture seems to gain more from depreciation in the short
run, with a total effect of 2.099 percent per a percent depreciation of the Shilling against the basket of
currencies, possibly attributed to the short maturity and seasonal nature of the crop. The finding augers
well with the fact that most of horticulture products are exported raw (Mbowe, et al., 2025) mostly to the

neighbouring countries, making them more responsive to short term price related incentives.

Allowing for longer horizon, the situation seems to improve across all export categories in which currency
depreciation has a positive effect, except for horticulture that has a statistically insignificant coefficient.
The long run impact is largely prompted by positive changes in the real exchange rates. As depicted in
Figure 5.2, manufactured goods’ response to positive changes in real exchange rate in the long run is
much higher at an average of 3.04 percent per one percent increase in the real exchange rates, whereas
travel exhibits the lowest. This suggests that adding value to the export products could be of great
advantage to the country than relying on unprocessed products alone. Currently, the share of earnings
from manufactured goods exports is moderate at 19.03 percent of total export earnings registered in

2022/23 (BOT, 2023b)21, indicating high potential for growth partly benefiting from the strategic

20 |[n 2022/23, Tanzania’s intermediate and capital goods import were USD 10,081.3 million and USD 2,969.0 million, or 69.7 percent
and 20.5 percent of the total import bill, respectively (BOT, 2023b).

21 During the period, earnings from manufactured goods export were USD 1,402.2 million against total export earnings of USD 7,369.5
million.

25



Bank of Tanzania WP No. 40: 2025

geographical location of the country, huge natural resource endowments including arable land22, and
measures taken by the Government to address supply-side constraints and improve business

environment23,

Travel, minerals and transport services seem to respond positively to negative changes of the real
exchange rates in the long run. This inclination could be attributed to their strong reliance on imports for

production or service provision, such that a currency appreciation has a longer time cost reduction effect.

Figure 5.2: Major Export Categories’ Relative Response to Real Exchange Changes

friot

Irtrav

Irtra

Irmin

Irtrad

Irman 3.04

Negetative exch rate changes Positive exch rate changes

Source: Authors’ computations.

5.4 Robustness Check of Results

To assert the reliability of the econometric results, estimations were also made using an alternative
approach, largely cointegration employing Fully Modified Least Squares (FMLS)24. The findings support
our earlier conclusions that real exchange rates influence exports positively, and that the exchange rate
of TZS against USD has a higher impact. As shown in Tables 5.1 and 5.2, the coefficient of real
exchange rate variable is around 2.3 compared to 1.6 found in ARDL model 1, probably signalling some
sensitivity of the results to estimation approaches. As for the real exchange rate volatility impact on
exports, though positive, it is small as found in the earlier estimations, ranging from a percent increase
of 0.064 to 0.065 and 0.002 to 0.027 for Models 1 and 2, respectively.

22 According to URT (2021), Tanzania is estimated to have over 44 million hectares of arable land of which only 33.0 percent is cultivated.
Likewise, the irrigated area is estimated at 694,715 hectares of which a substantial portion is used for non-horticultural crops.

23 For more details on some of the supply-side challenges and possible intervention measures, see for example, Mbowe, et al. (2025),
Mbowe, et al. (2023); Mgangaluma, et al. (2023); Masenya, et al. (2018); Kombe, et al. (2017); Mwimo, et al. (2016); Mbowe, et al.
(2016); and Yabu and Kimolo (2015).

24 A maximum of four lags were used guided by the Akaike information criteria. Total exports equations were estimated both in levels
and first difference.
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6.0 Conclusion

This study assesses the effect of real exchange rate volatility on Tanzania’s exports using
autoregressive distributed lag model. Specifically, the study sought to provide answers to three policy
related questions: What is the impact of real exchange rate volatility and changes on Tanzania’s
exports? Are there any asymmetric exports reactions to exchange rates? What export products drive

the recorded exports’ reactions to the exchange rates?

The findings suggest a statistically significant negative effect of real exchange rate volatility on total
exports; however, it is small in magnitude. The values range from a short run negative effect of 0.097
percent per one percent increase in asymmetric positive volatility of TZS against USD, to a long run
symmetric total effect of negative 0.001 percent against the major trading partners’ currencies. The total
exports’ negative response to volatility in the short run appears to result from horticulture exports and
transport services, mainly from TZS against USD exchange rate. Traditional goods and transport
services export are affected positively by volatility of basket of currencies resulting in an impact of 0.031
percent and 0.010 percent, respectively. Manufacturing exports are found to significantly react to the
volatility of the Shilling against the US dollar, with a relatively much strong impact of 0.822. In the long
run asymmetric reaction in total exports reveals from travel (tourism). Travel exhibited 0.134 percent
and 0.028 percent for one percent increase in positive changes in volatilities of TZS against the USD
and the basket of currencies, respectively. A positive value of 0.123 percent was indicated for a percent

increase in negative volatility of TZS vis-a-vis USD.

On the effect of exchange rate changes, it was found that total exports respond positively to changes in
real exchange rates. The effect is stronger with the depreciation of TZS against USD, with a short- and
long-run average impact of 1.473 percent and 1.398 percent per a percent quarterly depreciation.
Exports increase by 1.032 percent and 0.767 percent for one percent depreciation of TZS against the
basket of major trading partners’ currencies. Exports’ response to real exchange rate changes is
statistically significant in the short- to long-run, with the short run dominating. The short run response
seems to be driven by manufactured goods, travel services, transport services, and horticulture exports.
Asymmetric reactions are also revealed by exporters of goods and services, mainly against USD.
Positive changes in the exchange rate seem to have more impact on exports than negative ones, at
2.302 percent compared to 0.47 percent for one percent increase in negative changes in Shilling

exchange rate against the US dollar.
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Manufactured goods, travel services, transport services and horticulture exports react symmetrically to
real exchange rate changes in the short run with the former three exhibiting negative responses, perhaps
indicating difficulty to adjust to rise in import costs and finding new markets. In contrast, horticulture
benefits more from depreciation in the short run, with a total effect of 2.099 percent per a percent
depreciation of TZS against the basket of currencies. In the long run, the position seems to improve
across all export categories in which currency depreciation has a positive effect, except for horticulture
exports. The long run impact is largely prompted by positive changes of the real exchange rates, with
manufactured goods response to positive changes in the exchange rates in the long run being much
higher at an average of 3.04 percent per one percent increase in real exchange rates, whereas travel
exhibits the lowest. Only travel, mineral and transportation seem to respond positively to negative

changes of the real exchange rates in the long run.

These results have policy relevance. Policy makers may use the exchange rate policy to address short-
and long- term balance of payments imbalances, largely targeting the most responsive sectors such as
manufactured goods, travel, transportation, and horticulture. However, such policy must be mindful of
the possible asymmetric reactions (in magnitude and direction of change) across the major export
categories and currencies. For meaningful results, the policy stance should be maintained for an
adequate time.

Although real exchange volatility seems to have a small impact on exports, there is a need to intensify
measures to infuse long term stability of the Shilling to counter harms on exports if the currency exhibited
a considerable long-term instability partly caused by recurring global shocks. The small impact of the
exchange rate volatility calls for the need to continue pursuing long term strategies aimed at preserving
the long hard-won Shilling stability, while ensuring orderly domestic foreign exchange markets and
bringing down undue speculative behaviours. The foreign exchange market intervention policy issued
in 2023; ongoing moral suasion engagements and active foreign exchange market surveillance; and the
ban of using foreign currency in domestic purchase of goods and services are some of the positive
endeavours. Relatedly, measures directed at addressing constraints to build adequate foreign exchange
reserves as a strategy to defend the currency in times of unexpected distresses should be augmented.

Here, addressing other supply-related challenges to exports is imminent.

More effort could be placed on diversifying towards the sectors which are highly responsive to real
exchange rate in the long run: manufactured goods and services (travel and transport services).
Important here is to scale up value addition to agriculture products and minerals taking advantage of the

country’s comparative advantage. As indicated earlier, most of Tanzania’s exports are non-
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manufactured indicating potential for expansion partly exploiting regional and international markets as
the country’s economy opens-up to the world. In achieving this, Businesses can leverage the
Government’s unwavering investment in core transport and communication infrastructure (roads,
standard gauge railway, acquiring of passenger and cargo planes, and ICT) that are key for enhancing
efficiency, reducing transport cost and easing access to markets. We could encourage and take
advantage of the mushrooming sunset industries along the Tanzania’s Indian coast to produce surplus
for export particularly to our neighbours in the East African Community (EAC) and Southern African

Development Community (SADC) regions.

Additionally, enhancing and broadening value addition to agricultural products including horticulture
would help the country preserve the produces for lean period, increase economic value (price), and lift
consumer appeal of the good thus widening the external customer-base while plummeting sensitivity to
price related shocks. The ongoing Government incubations Building a Better Tomorrow—Youth and
Women Initiative for Agribusiness (BBT-YIA) and BBT on livestock (BBT-LIFE) can assist in this but
should be scaled up taking advantage of the (skilled) youth bulge dividend to not only put in place
adequate production centres but also value addition clusters along the central corridor to ensure the
newly constructed standard gauge railway (SGR) is maximally put at use. Addressing other
infrastructural bottlenecks both soft and hard inherent in services industry could help the country use its
huge natural attractions to the maximum, partly also benefitting from the ‘THE ROYAL TOUR’

campaigns, and improvement in the business environment.

Due to asymmetric reaction to real exchange rate changes and volatility, it is important to consider this
diverse information when tracing the impact of the monetary policy on the balance of payments. This
calls for the need to account for exchange rate signals beyond those of the traditional currencies (i.e.,
US dollar and a basket of currencies of major trading partners). The basket of currencies could be

decomposed further to allow tracking of separate influence of the major world currencies.
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Annexures:

Annex 1: Correlation coefficients between variables

Bank of Tanzania WP No. 40: 2025

Variable LRTEXP1 LRTRAD1 LRMANI1 LRTRAV1 LRMIN1 LRTRAI LRHOTI LRGDP1 LREXCH1 LCSTDI1
LRTEXP1 1
LRTRADI1 0.69 1
LRMANI1 0.96 0.61 1
LRTRAV1 0.86 0.64 0.79 1
LRMINI1 0.94 0.51 0.90 0.76 1
LRTRAI1 0.98 0.62 0.93 0.83 0.93 1
LRHOTI 0.88 0.58 0.81 0.73 0.79 0.90 1
LRGDP1 0.95 0.59 0.89 0.79 0.89 0.98 0.94 1
LREXCH1 0.53 0.21 0.43 0.51 0.65 0.54 0.42 0.49 1
LCSTD1 -0.07 -0.09 -0.08 0.01 -0.07 -0.06 -0.09 -0.06 0.04 1
LRTEXP2 LRTRAD2 LRMAN2 LRTRAV2 LRMIN2 LRTRA2 LRHOT2 LRGDP2 LREXCH2 LCSTD2
LRTEXP2 1
LRTRAD2 0.72 1
LRMAN2 0.96 0.65 1
LRTRAV2 0.88 0.68 0.82 1
LRMIN2 0.94 0.55 0.90 0.78 1
LRTRA2 0.98 0.66 0.94 0.85 0.93 1
LRHOT2 0.90 0.63 0.83 0.77 0.80 0.91 1
LRGDP2 0.94 0.59 0.87 0.80 0.90 0.97 0.93 1
LREXCH2 0.19 0.06 0.21 0.19 0.31 0.15 0.00 0.07 1
LCSTD2 0.18 0.41 0.16 0.15 0.07 0.14 0.11 0.08 -0.09 1

Source: Authors’ computations

Note: ‘1’ and ‘2’after each variable’s name denotes conversion by US and major trading partners related variables, respectively.

Definitions of variables are as provided in therein.
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Bank of Tanzania WP No. 40: 2025

Annex 2: Pairwise Granger Causality Tests
Sample: 1997Q1 2023Q4

Lags: 2

Null Hypothesis: F-Statistic Prob.
LRGDP1 does not Granger Cause LRTEXP1 6.235 0.0028
LRTEXP1 does not Granger Cause LRGDP1 0.180 0.8352
LREXCH1 does not Granger Cause LRTEXP1 2.500 0.0871
LRTEXP1 does not Granger Cause LREXCH1 1.534 0.2206
LCSTD1 does not Granger Cause LRTEXP1 0.492 0.613
LRTEXP1 does not Granger Cause LCSTD1 3.002 0.054
LREXCHI1 does not Granger Cause LRGDP1 2.298 0.1057
LRGDP1 does not Granger Cause LREXCH1 1.835 0.1649
LCSTD1 does not Granger Cause LRGDP1 3.305 0.0407
LRGDP1 does not Granger Cause LCSTD1 17.343 0.0000
LCSTD1 does not Granger Cause LREXCH1 1.210 0.3025
LREXCH]1 does not Granger Cause LCSTD1 12.972 0.0000
LRGDP2 does not Granger Cause LRTEXP2 13.499 0.000
LRTEXP2 does not Granger Cause LRGDP2 8.714 0.000
LREXCH?2 does not Granger Cause LRTEXP2 0.563 0.571
LRTEXP2 does not Granger Cause LREXCH2 0.675 0.512
LCSTD2 does not Granger Cause LRTEXP2 6.303 0.003
LRTEXP2 does not Granger Cause LCSTD2 9.102 0.000
LREXCH2 does not Granger Cause LRGDP2 0.736 0.482
LRGDP2 does not Granger Cause LREXCH2 0.786 0.458
LCSTD2 does not Granger Cause LRGDP2 5.078 0.008
LRGDP2 does not Granger Cause LCSTD2 99.294 0.000
LCSTD2 does not Granger Cause LREXCH2 1.228 0.297
LREXCH2 does not Granger Cause LCSTD2 0.467 0.628

*Source: Authors’ computations.
Note: ‘1’ and ‘2’after each variable’s name denotes conversion by US and major trading partners related variables, respectively, and the
Null Hypothesis is ‘the series has unit root’. Definitions of variables are as provided herein.
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