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One of the key functions of the Bank of Botswana 
(the Bank) is to provide researched policy advice on 
�P�D�F�U�R�H�F�R�Q�R�P�L�F�� �D�Q�G�� �À�Q�D�Q�F�L�D�O�� �S�R�O�L�F�\�� �P�D�W�W�H�U�V���� �7�K�H��
Research Bulletin is one mechanism through which 
researchers in the Bank offer policy advice, while 
also contributing to the body of information and 
knowledge necessary for guiding policy formulations 
and debates integral to improving the economic 
wellbeing of Botswana citizens. However, in reading 
the articles in this and other bulletins the usual 
disclaimer applies, namely, that the articles do not 
�U�H�S�U�H�V�H�Q�W���W�K�H���R�I�À�F�L�D�O���S�R�O�L�F�\���S�R�V�L�W�L�R�Q���R�I���W�K�H���%�D�Q�N���R�Q��
any issue under discussion; rather that the views 
and value judgements expressed are those of the 
authors. 

In this edition, we are pleased to share with our 
readers six papers on a broad range of topics. The 
�À�U�V�W���S�D�S�H�U���D�V�V�H�V�V�H�V���W�K�H���W�U�H�Q�G�V���L�Q���F�D�V�K���G�H�P�D�Q�G���D�Q�G��
use in Botswana. The second paper investigates 
the interest rate pass-through from the Bank of 
Botswana policy rate to retail bank interest rates and 
�L�G�H�Q�W�L�À�H�V���W�K�H���G�H�W�H�U�P�L�Q�D�Q�W�V���R�I���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�
�V���O�R�D�Q��
pricing decisions (interest rate spread) in Botswana 
�E�\�� �D�Q�D�O�\�V�L�Q�J�� �E�R�W�K�� �W�K�H�� �E�D�Q�N���V�S�H�F�L�À�F�� �D�Q�G�� �E�D�Q�N�L�Q�J��
�L�Q�G�X�V�W�U�\���V�S�H�F�L�À�F���Y�D�U�L�D�E�O�H�V�����7�K�H���W�K�L�U�G���S�D�S�H�U���D�V�V�H�V�V�H�V��
the impact of monetary policy on household debt in 
Botswana. The fourth paper empirically estimates 
�W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �I�R�U�� �%�R�W�V�Z�D�Q�D��
and establishes its effect on economic growth. 

�7�K�H�� �À�I�W�K�� �S�D�S�H�U�� �H�P�S�L�U�L�F�D�O�O�\�� �L�Q�Y�H�V�W�L�J�D�W�H�V�� �W�K�H�� �Q�H�[�X�V��
between tax revenues and government expenditures 
in eleven Southern African Development Community 
���6�$�'�&�����F�R�X�Q�W�U�L�H�V�����7�K�H���S�D�S�H�U���U�H�F�R�P�P�H�Q�G�V���W�K�D�W���À�V�F�D�O��
policy should be designed to promote inclusive 
�J�U�R�Z�W�K���D�Q�G���D�G�G�U�H�V�V���E�X�G�J�H�W���G�H�À�F�L�W�V���E�H�I�R�U�H���W�K�H�\���U�H�D�F�K��
unsustainable levels. The last paper presents a mixed 
frequency data nowcasting model for Botswana.

I wish to commend the authors and reviewers for 
their dedicated commitment to adding to economic 
knowledge about Botswana and encourage the 
reader to devote time to reading these works and 
provide us with any comments and feedback that 
they might have.

Kealeboga S. Masalila
Deputy Governor 
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BANK OF BOTSWANA

Trends in Demand and Use 
of Cash in Botswana
�5�H�À�O�Z�H���6�H�K�H�U�D1

ABSTRACT

�'�L�J�L�W�D�O�L�V�D�W�L�R�Q�� �R�I�� �P�R�Q�H�\�� �K�D�V�� �L�Q�F�U�H�D�V�H�G�� �F�R�Q�Y�H�Q�L�H�Q�F�H��
�D�Q�G���H�I�À�F�L�H�Q�F�\���I�R�U���S�D�\�P�H�Q�W�V�����K�R�Z�H�Y�H�U�����W�K�H���D�F�F�H�O�H�U�D�W�H�G��
�G�H�Y�H�O�R�S�P�H�Q�W�V�� �L�Q�W�U�R�G�X�F�H�� �X�Q�F�H�U�W�D�L�Q�W�\�� �W�R�� �F�D�V�K�� �D�F�F�H�V�V��
�D�Q�G���X�V�H�����&�R�Q�V�H�T�X�H�Q�W�O�\�����F�H�Q�W�U�D�O���E�D�Q�N�V���D�U�H���F�K�D�O�O�H�Q�J�H�G��
�W�R�� �À�Q�G�� �Z�D�\�V�� �W�R�� �S�U�R�W�H�F�W�� �W�K�H�� �V�R�Y�H�U�H�L�J�Q�W�\�� �R�I�� �F�D�V�K�� �D�Q�G��
�L�P�S�U�R�Y�H�� �F�D�V�K�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �I�R�U�� �W�K�R�V�H�� �Z�K�R�� �F�D�Q�Q�R�W�� �R�U��
�D�U�H�� �Q�R�W�� �Z�L�O�O�L�Q�J�� �W�R�� �S�D�U�W�L�F�L�S�D�W�H�� �L�Q�� �G�L�J�L�W�D�O�L�V�D�W�L�R�Q���� �7�K�L�V��
�S�D�S�H�U���D�V�V�H�V�V�H�V�� �W�K�H���W�U�H�Q�G�V�� �L�Q���F�D�V�K�� �G�H�P�D�Q�G���D�Q�G���X�V�H��
�L�Q�� �%�R�W�V�Z�D�Q�D���� �,�W�� �H�Y�D�O�X�D�W�H�V�� �W�K�H�� �S�R�V�V�L�E�O�H�� �G�U�L�Y�H�U�V�� �R�I��
�W�K�H�� �R�E�V�H�U�Y�H�G�� �S�U�H�I�H�U�H�Q�F�H�� �I�R�U�� �F�D�V�K���� �7�K�H�� �V�W�X�G�\�� �À�Q�G�V��
�W�K�D�W�� �W�K�H�� �G�H�P�D�Q�G�� �D�Q�G�� �X�V�H�� �R�I�� �F�D�V�K�� �Z�H�U�H�� �L�Q�F�U�H�D�V�L�Q�J��
�R�Y�H�U���W�K�H���U�H�Y�L�H�Z���S�H�U�L�R�G�����&�D�V�K���Z�D�V���L�Q�F�U�H�D�V�L�Q�J�O�\���E�H�L�Q�J��
�X�V�H�G�� �P�R�U�H�� �W�R�� �S�D�\�� �I�R�U�� �K�R�X�V�H�K�R�O�G�� �J�R�R�G�V�� �D�Q�G�� �V�H�U�Y�L�F�H�V��
�D�Q�G�� �F�R�Q�V�W�L�W�X�W�H�G�� ������ �S�H�U�F�H�Q�W�� �R�I�� �W�R�W�D�O�� �S�D�\�P�H�Q�W�V�� �L�Q��
�������������+�R�Z�H�Y�H�U�����W�K�H���X�V�H���R�I���H�O�H�F�W�U�R�Q�L�F���I�X�Q�G�V���W�U�D�Q�V�I�H�U�V��
���(�)�7�V���� �F�R�Q�W�L�Q�X�H�G�� �W�R�� �G�R�P�L�Q�D�W�H�� �F�D�V�K���� �Z�L�W�K�� �D�� �V�K�D�U�H�� �R�I��
������ �S�H�U�F�H�Q�W�� �L�Q�� ������������ �7�K�H�� �R�E�V�H�U�Y�H�G�� �S�D�U�D�O�O�H�O�� �L�Q�F�U�H�D�V�H��
�L�Q���E�R�W�K���F�D�V�K���D�Q�G���G�L�J�L�W�D�O���S�D�\�P�H�Q�W�V���Z�D�V���S�D�U�W�O�\���G�X�H���W�R��
�O�D�F�N���R�I���L�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\���E�H�W�Z�H�H�Q���S�D�\�P�H�Q�W���L�Q�V�W�U�X�P�H�Q�W�V��
�D�Q�G�� �V�\�V�W�H�P�V���� �7�K�H�� �S�D�S�H�U���� �W�K�H�U�H�I�R�U�H���� �U�H�F�R�P�P�H�Q�G�V��
�L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �D�� �1�D�W�L�R�Q�D�O�� �5�H�W�D�L�O�� �3�D�\�P�H�Q�W�� �6�Z�L�W�F�K��
���6�Z�L�W�F�K���� �D�Q�G�� �P�D�Q�G�D�W�L�Q�J�� �F�D�V�K�� �D�F�F�H�V�V�� �D�Q�G�� �X�V�H�� �L�Q��
�%�R�W�V�Z�D�Q�D���W�R���L�P�S�U�R�Y�H���H�I�À�F�L�H�Q�F�\���D�Q�G���U�H�G�X�F�H���F�R�V�W�V���I�R�U��
�W�K�H���F�R�Q�V�X�P�H�U���L�U�U�H�V�S�H�F�W�L�Y�H���R�I���W�K�H�L�U���S�U�H�I�H�U�U�H�G���S�D�\�P�H�Q�W��
�P�H�W�K�R�G��

1. INTRODUCTION

The payment landscape has been evolving over the 
past decade as depicted by the rapid uptake of digital 
payment platforms and increased acceptance and use 
of crypto assets in payments space. The containment 
measures for COVID-19 pandemic (limited movement 
of people and physical transactions) fast-tracked 
digital payments innovations. Despite offering 
�F�R�Q�Y�H�Q�L�H�Q�F�H�� �D�Q�G�� �H�I�À�F�L�H�Q�F�\���� �W�K�H�V�H�� �L�Q�Q�R�Y�D�W�L�R�Q�V��
heighten the uncertainty around the use of cash 
thus stimulating debates among central bankers, 
researchers and printing and minting companies. 
Some of the questions which warrant answers from 
central banks include: (i) will the society need cash 
in future, (ii) is it time to consider adopting digital 
cash and (iii) are the innovations threatening the 
very existence of central banks? Thus far, research 
on the future of cash is inconclusive. It is not 
clear if cash is dying or would remain king for the 
foreseeable future. Nevertheless, it is apparent that 
innovations in the digital age have implications for 
cash management strategy, seigniorage policies, 
�U�H�W�D�L�O�� �S�D�\�P�H�Q�W�� �V�W�U�D�W�H�J�L�H�V�� �D�Q�G�� �À�Q�D�Q�F�L�D�O�� �L�Q�F�O�X�V�L�R�Q��
initiatives.

1. Assistant Manager, Policy Development and Digitilisation, 

Strategic Planning and Risk Management Department, Bank of 

Botswana. The views expressed in this paper are those of the 

author and do not necessarily represent the views of the Bank.

Development and adoption of digital payments has 
also increased over the years in Botswana, albeit at 
slower pace. This and other related factors had an 
impact on the demand and use of cash in Botswana. 
The Bank of Botswana (the Bank), as mandated by 
Section 22 of the Bank of Botswana Act (Cap. 55:01), 
strives to issue quality currency into circulation and 
�P�D�L�Q�W�D�L�Q���S�X�E�O�L�F���F�R�Q�À�G�H�Q�F�H���R�Q���W�K�H���Q�D�W�L�R�Q�D�O���F�X�U�U�H�Q�F�\����
Moreover, the Bank has set out to adopt policies that 
are inclusive of the unbanked and underbanked. 
Pursuant to these objectives, it is vital for the Bank 
to understand the trend and drivers of cash demand 
and use, and their implications on the current 
�F�D�V�K�� �P�D�Q�D�J�H�P�H�Q�W�� �V�W�U�D�W�H�J�\�� �D�Q�G�� �À�Q�D�Q�F�L�D�O�� �L�Q�F�O�X�V�L�R�Q��
initiatives. This knowledge could help in adoption 
�D�Q�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �H�I�I�H�F�W�L�Y�H�� �D�Q�G�� �H�I�À�F�L�H�Q�W�� �F�D�V�K��
management and payments policies and strategies. 

This paper therefore examined trends in cash 
demand and use in Botswana. It established if 
cash is used more as a payment instrument or as a 
store of value. Furthermore, the paper shed light on 
factors that affect cash demand and use. Hopefully, 
�W�K�H���À�Q�G�L�Q�J�V���R�I���W�K�H���S�D�S�H�U���Z�R�X�O�G���D�V�V�L�V�W���S�R�O�L�F�\���P�D�N�H�U�V��
to make well-informed decisions and align existing 
policies to current developments. Furthermore, the 
study would contribute to the sparse research on 
trends in cash demand and use in Southern Africa.

The paper employed data from 2011 to 2023 and 
measures suggested by Khiaonarong and Humphrey 
(2019) to estimate cash demand and use in 
Botswana. One of the four methodologies, residual 
household consumption measure, was considered 
misleading as it had major data limitation, while the 
cash share measure was preferred due to lesser data 
limitation. The paper established that both cash 
demand and use were increasing in Botswana over 
the review period. Cash demand, as measured by 
cash in circulation, increased by 110 percent from P2 
billion in 2011 to P4.2 billion in 2023. The demand 
was driven by the highest banknote denomination 
(P200), implying that cash was mostly used for store 
of value or precautionary purpose.

In addition, cash in circulation as a proportion of 
gross domestic product (GDP) was steady during 
�W�K�H�� �U�H�Y�L�H�Z�� �S�H�U�L�R�G���� �R�I�I�H�U�L�Q�J�� �Q�R�� �V�L�J�Q�L�À�F�D�Q�W�� �L�Q�V�L�J�K�W�V��
on the use of cash. The ratios of cash expenditure 
to household consumption and withdrawals to 
household consumption increased from 9 percent 
and 23 percent in 2011 to 15 percent and 115 
percent, respectively, in 2023, further buttressing 
the increased use of cash in Botswana. Cash share 
metric showed that the proportion of cash as a 
payment instrument was increasing, and constituted 
31 percent of total payments as at December 31, 
2023. Electronic funds transfer was the most 
preferred method of payment in Botswana, at 53 
percent of total payments in 2023. Lastly, this paper 
gathered that Botswana, unlike developed countries, 
was not faced with a ‘cash paradox’; rising value of 
cash in circulation coupled with declining use of 
cash.
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The paper is organised as follows: Section 2 reviews 
literature on uses of cash, methods and trends of 
cash demand and use in other countries; Section 3 
�H�[�S�O�D�L�Q�V���W�K�H���À�Q�D�Q�F�L�D�O���O�D�Q�G�V�F�D�S�H���W�K�D�W���X�Q�G�H�U�O�L�H���F�D�V�K��
demand and use in Botswana; Section 4 estimates 
cash demand and cash use trends in Botswana; 
and lastly Section 5 concludes and provides 
recommendations.

2. RELATED RESEARCH

(a)  Development and Uses of Money

�:�K�D�W���L�V�� �P�R�Q�H�\�"�� �0�R�Q�H�\�� �L�V�� �G�H�À�Q�H�G���D�V���D�Q�\�W�K�L�Q�J�� �W�K�D�W��
can be used to make payment or settle debt. It is a 
means of payment, unit of account and store of value. 
Before the introduction of banknotes and coins, 
barter system was used as a means of exchange. 
The barter system evolved from having cigarettes 
in jails and shells, salt, and precious metals for 
those at liberty as a unit of account to using 
pieces of metal (Varoufakis, 2021). These pieces of 
metals, which were commonly accepted and easily 
exchangeable, were later standardised thus creating 
coin. As payment landscape evolved, banknotes 
were introduced to cater for large transactions, 
�Z�K�L�F�K�� �Z�R�X�O�G�� �K�D�Y�H�� �R�W�K�H�U�Z�L�V�H�� �U�H�T�X�L�U�H�G�� �V�L�J�Q�L�À�F�D�Q�W��
amounts of coin. The need for larger denominations 
�R�I�� �E�D�Q�N�Q�R�W�H�V�� �G�H�F�U�H�D�V�H�G�� �J�U�D�G�X�D�O�O�\�� �D�V�� �P�R�U�H�� �H�I�À�F�L�H�Q�W��
high-value payment instruments such as cheques, 
electronic funds transfers and cards were developed 
(Heinonen, 2021). Importantly, the innovations and 
developments in payment instruments succeeded 
�E�H�F�D�X�V�H���F�R�Q�V�X�P�H�U�V���K�D�G���F�R�Q�À�G�H�Q�F�H���R�Q���W�K�H���L�V�V�X�H�U�V���R�I��
money and the preservation of value offered by the 
innovations (Heinonen, 2021).

Cash became known as banknotes and coins, and was 
held primarily for payment purposes, precautionary 
purposes and as a store of value. Though it may be 
easy to tell that cash kept under a mattress or in the 
piggy bank is storing value, it is not easy to classify 
a note in a wallet  (Bech, et al., 2018; Zamora-Perez, 
2021). Therefore, to draw a distinction, is it often 
assumed that large denominations are used more as 
a store of value, while the lower denominations are 
used for making day-to-day payments.

(b)  Estimating Trends in Cash Use

Estimating cash use is a complicated process mainly 
because cash is used anonymously and only a 
small part of the cash cycle is observable (Zamora-
Perez, 2021). Therefore, to estimate trends in cash 
use one needs to estimate the size of banknotes in 
circulation held for transacting and store of value. 
Researchers employ a combination of direct methods 
(i.e., surveying cash users) and indirect approaches 
to learn about the different uses of banknotes.

Researchers such as Khiaonarong and Humphrey 
(2019) employed indirect methods to measure and 
explain trends or changes in cash use in several 
countries. They used measures such as currency in 
circulation to GDP, residual household consumption, 
ratio of cash withdrawals to household consumption 
and share of cash withdrawals to cash and cash-like 
�S�D�\�P�H�Q�W�V�����7�K�H���O�D�V�W���W�K�U�H�H���P�H�D�V�X�U�H�V���D�U�H���P�R�G�L�À�F�D�W�L�R�Q�V��
of the cash in circulation to GDP measure; they 

attempt to overcome the limitations of the measure.

Cash in circulation to GDP is a widely used method 
because of easy accessibility of the required data. 
Cash in circulation and GDP data is available on the 
respective central bank websites or annual reports. 
The method assumes that currency in circulation 
�U�R�X�J�K�O�\�� �U�H�Á�H�F�W�V�� �F�D�V�K�� �X�V�H�� �L�Q�� �D�� �F�R�X�Q�W�U�\�� �L���H������ �W�K�H��
central bank issues cash based on the demands of 
commercial banks, which are also guided by public 
demands. It is, however, worth noting that this 
�U�D�W�L�R�Q�D�O�H�� �L�V�� �Á�D�Z�H�G�� �D�V�� �Q�R�W�� �D�O�O�� �F�D�V�K�� �Z�L�W�K�G�U�D�Z�Q�� �I�U�R�P��
the central bank is passed on to the public; there 
is a portion which is left in the banks’ coffers for 
emergency.

The residual household consumption and share of 
cash withdrawal to household consumption measures 
are two sides of one coin. The two methods assume 
that households use cash mostly for purchasing 
goods and services (Khiaonarong and Humphrey, 
2019). The residual household consumption method 
estimates cash use by subtracting value of all non-
cash payment instruments used in consumption from 
the value of household consumption. This method 
gives an estimate of cash use in consumption as a 
residual. The share of cash withdrawal to household 
consumption attempts to directly estimate the 
value of total sales of consumption goods and 
services bought using cash. It assumes that all cash 
withdrawn from automated teller machines (ATMs) 
and over the counter in banks is ultimately used to 
purchase goods and services by households. The 
method is a rough estimator of cash use as not all 
monies cashed out would be used to pay for goods 
and services. Unutilised cash balances may be 
deposited back into the bank account.

The last measure, share of cash to cash and cash-like 
payments, uses the total value of cash withdrawals 
as a ratio of cash and cash equivalent payment 
instruments (cards and e-money). In comparison 
to the other three measures, Khiaonarong and 
Humphrey (2019) believed that share of cash to cash 
and cash-like payments was the best estimator of 
cash use because it contained more information, had 
the smallest mismeasurement, and could explain 
why cash use was rising or falling. 

Direct methods of measuring cash use include using 
surveys and payment diaries. Literature suggests that 
surveys may help in understanding actual consumer 
demand and evolving market trends in payments. 
An example of such surveys was the “Study on 
Use of Cash by Households” (SUCH) and “Study of 
Payment Attitudes of Consumers in the Euro-area” 
(SPACE) launched by the ECB in 2016 and 2019, 
respectively. SPACE assessed consumers’ use of 
cash and non-cash payment instruments at country 
level and within the euro area (ECB, 2020). The 
scope of SPACE includes purchases by individuals 
at the physical point of sale (PoS), person-to-person 
(P2P) payments, as well as payments made remotely 
(i.e., for online shopping, telephone orders and mail 
orders, bill payments and recurring payments). 
�6�3�$�&�(�� �D�O�V�R�� �H�[�S�O�R�U�H�G�� �W�K�H�� �I�D�F�W�R�U�V�� �L�Q�Á�X�H�Q�F�L�Q�J��
individuals’ payment attitudes and behaviour. 
These factors included consumers’ self-reported 
payment preferences, consumers’ access to and  
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merchants’acceptance of payment instruments 
(ECB, 2020). Most of these surveys and payment 
diaries involved requesting consumers to give 
opinions or keep diaries of how they pay for goods and 
�V�H�U�Y�L�F�H�V���G�X�U�L�Q�J���D���V�S�H�F�L�À�H�G���W�L�P�H���I�U�D�P�H�����%�H�F�K�����H�W���D�O������
(2018) reported that some consumers underreported 
small-value transactions made by cash, while others 
were not entirely honest.

It is evident from the above that both direct and 
indirect methods of estimating cash demand and 
use have limitations. Nonetheless, the methods do 
give an indication of how cash was used and for what 
purpose. A combination of the two methods is often 
recommended for better results. Due to resource 
limitations and lack of strong value addition of 
surveys and payment diaries for Botswana, this 
paper employed only the indirect methods of 
estimating cash demand and use.

(c)   Trends in Demand and Use of Cash in 
Selected Countries

Cash demand was increasing in most countries over 
the years. However, cash use was said to be declining 
(Zamora-Perez, 2021). Central banks explained 
that the observed trend (cash paradox) was due to 
explosive growth of electronic payment platforms 
which was further accelerated by the dynamics of 
COVID-19 pandemic. In particular, the adoption of 
cashless payments by retailers and myths that cash 
can transmit the virus during the pandemic, to some 
extent, drove down cash use in some countries.

In the United States of America (USA), cash use as 
measured by the ratio of cash in circulation to GDP 
increased from 6 percent in 2008 to 10 percent in 
2019 (Pietrucha, 2021). In the United Kingdom (UK) 
the value of cash in circulation more than doubled 
since 2005, however, as a proportion of GDP it 
increased slightly from 3.2 percent in 2008 to 4 
percent in 2019 (Rachael, 2020 and Andrew 2009). 
The gap between cash demand and cash use in the 
�8�.�� �Z�L�G�H�Q�H�G�� �D�I�W�H�U�� �W�K�H�� �D�Q�Q�R�X�Q�F�H�P�H�Q�W�� �R�I�� �W�K�H�� �À�U�V�W��
lockdown in March 2020 (Rachael, 2020). The Bank 
of England (BoE) attributed this trend to increasing 
role of cash as a store of value. People were said to be 
withdrawing extra cash as a precautionary response 
to heighted uncertainty brought by the pandemic. 

Research carried out by Bank of Canada revealed 
that cash in circulation increased from C$83 billion 
(USD65.6 billion) in September 2019 to C$96 billion 
(USD75.9 billion) in September 2020. The increase 
in cash in circulation was mostly driven by large-
denomination banknotes, suggesting store of value 
as a key driving factor (Heng, et al., 2021). However, 
it was reported that cash was being used less for 
making payments in Canada due to growing reliance 
on electronic payment methods such as credit and 
debit cards (Walter, et al., 2019).

Sweden was an exception to the trend observed in the 
USA, UK and Canada. The ratio of cash in circulation 
to GDP in Sweden decreased from 2.95 percent in 
2010 to 1.14 percent in 2021 (Best, 2022). In 2019, 
the ratio was 1.26 percent, which suggest that the 
COVID-19 pandemic contributed to the decline 
in cash demand. Furthermore, a Riksbank survey 
carried out in 2020 reported that only 50 percent 
of Swedes had used cash over the last 30 days, 
down from 93 percent recorded in 2012. Both cash 
in circulation to GDP ratio and the result of survey 
show that cash demand and use in Sweden declined 
(Walter, et al., 2019). It was reported that this trend

coincided with the rapid increase in use of digital 
payment platform, Swish, and contactless cards. 
Use of Swish increased from a usage of zero percent 
in 2012 to 75 percent in 2020 (Walter, et al., 2019). 
To counter the decline in the use of cash and align 
to the observed trend of increased digital appetite, 
Sweden is gearing towards the introduction of a 
retail CBDC.

The ECB SPACE survey for 2019 reported that use 
of cash (volume of transactions) at points of sale and 
for person-to-person payments decreased from 79 
percent in 2016 to 73 percent in 2019 (European 
Central Bank, 2020). Malta (88 percent), Spain (83 
percent) and Cyprus (83 percent) were the most 
cash-reliant countries in Europe. The survey further 
reported that, in value terms, cash accounted for 48 
percent of all daily transactions, while cards was the 
most popular cashless payment option, accounting 
for 41 percent (European Central Bank, 2020). 
Moreover, the pandemic accelerated the decline in 
cash as a means of payment in the Eurozone. In 
the ECB SPACE study carried out in July 2020, 
40 percent of Eurozone respondents reported that 
they used cash less often since the crisis started. 
However, cash remained the most popular means of 
payment in the Eurozone (European Central Bank, 
2020).

Cash use in Germany and Netherlands was 
declining. A survey on payment behaviour in 
Germany conducted by the Bundesbank found that 
the share of cash used for everyday transactions 
fell from 74 percent in 2017 to 60 percent in 2019 
(Bank for International Settlements, 2021). The 
Netherlands Bank also reported that cash usage 
in the Netherlands declined further in 2019; 
Dutch consumers used cash for 37 percent of their 
purchases in 2018, 32 percent in 2019 and 13 
percent in April 2020 (Netherlands Bank, 2020). The 
study reported that the use of contactless debit card 
payments surpassed cash use in 2019. Netherlands 
Bank (2020) highlighted that the decrease in cash 
usage was more pronounced for the 12 – 34 years 
age group.

Cash use also declined in Denmark between 2017 
and 2021. A survey of the payment behaviour of 
Danish households carried out by National Bank of 
Denmark in 2021 reported that the share of cash 
payments in physical trade declined from 23 percent 
in 2017 to 12 percent in 2021, mostly driven by 
availability of easy and convenient digital payments 
such as contactless card payments and new mobile 
payment solutions. The survey reported that Danes 
above the age of 70 years halved their use of cash 
from 40 percent to 18 percent during the same 
period. 

In Africa, cash demand has been increasing for 
South Africa as evidenced by increase in cash in 
circulation from R72.7 billion in March 2011 to 
P168.4 billion in March 2021 (South African Reserve 
Bank, 2011; 2021). In Zambia the value of cash 
in circulation increased from K4.5 million in 2013 
to K13.5 billion in 2021 (Bank of Zambia, 2013; 
2021). Cash use as measured by the ratio of cash in 
circulation to GDP was also increasing for Zambia, 
Angola, Namibia, Morocco, Nigeria, and South Africa 
(Calleo, 2018). The ratio of cash in circulation to 
GDP for Namibia, Nigeria, South Africa, and Zambia 
were approximately 5 percent and showed a gradual 
linear growth over time, while Angola’s ratio was 
growing, but more erratically in line with changes
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to the cash in circulation (Calleo, 2018). According 
to the African Cash Report (2018), cash accounted 
for over 50 percent of transactions in South Africa, 
despite the country having the most mature banking 
and payments ecosystem compared to Morocco, 
Namibia, Zambia, and Nigeria. 

It is evident from the above research, studies and 
surveys that developed countries were faced with 
a ‘cash paradox’ (Rachael, 2020). This gap was 
widening in the UK, Canada, Netherlands, Denmark, 
and Germany mainly triggered by the dynamics of 
the pandemic (Rachael, 2020). Sweden was an 
exception as it was experiencing a decline in both 
cash demand and use. In Africa, cash paradox was 
not observed; cash use was increasing in line with 
cash demand. This paper will therefore assess if 
Botswana is also faced with a cash paradox observed 
in developed countries or if it is following the trend 
observed in other African countries.

3. FINANCIAL LANDSCAPE OF    
BOTSWANA

(a) Cash Access and Demand in Botswana

As empowered by Section 22 of the Bank of 
Botswana Act (Cap. 55:01), the Bank has the sole 
responsibility of issuing currency for use by the 
public. Therefore, the Bank distributes banknotes 
�D�Q�G�� �F�R�L�Q�V�� �W�R�� �À�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�V���� �Z�K�R�� �L�Q�� �W�X�U�Q��
distribute the currency to the public through their 
network of branches and ATMs. To obtain cash for 
transactions, consumers usually rely heavily on 
ATMs. However, the consumers can also access 
cash at bank branches or given the advancement 
in product offering by some banks, consumers can 
do cash backs at some points of sale (cash-at-till 
product). Cash can also be accessed through e-money 
service vendors, as facilitated by the partnership 
between banks and e-money service providers. Cash 
distribution through ATMs plays a key role in the 
denominations used by the public. ATMs dispense 
denominations through an algorithm which is 
based on the amount requested by the client and 
the available cash denominations in the ATM at the 
time. Therefore, when cashing at the ATM, the client 
cannot choose denominational mix based on their 
own preference. Moreover, during festive seasons and 
holidays when cash demand is high, banks increase 
ATM cash holding by prioritising dispensation of 
larger denominations. This, therefore, increases the 
volume of large denominations in circulation, thus 
blurring the distinction between a banknote held for 
payment or value store. 

The relative ease of accessing cash through the 
various distribution channels affects the use of cash 
in Botswana. The number of bank branches and 
ATMs  per  100 000  people  increased from 4.7 and 
17.6 in December 2011 to 6.5 and 23.5, respectively, 
in December 2023 (see Table 1). Subsequently, 
access to cash through ATMs also increased over the 
review period (Chart 3). 

Another factor that affects cash use includes 
lack of interoperability between banking 
products and payment platforms. If an individual 
is issued an “instant money” voucher, they 

cannot use it to pay at the supermarket except 
�E�\�� �F�D�V�K�L�Q�J�� �L�W�� �R�X�W�� �À�U�V�W���� �7�K�H�U�H�I�R�U�H���� �O�D�F�N�� �R�I�� �P�R�G�H�U�Q����
centralised national retail payment switch does affect 
use of cash. Moreover, the trend in demand and use 
of cash is also affected by growth in population, bank 
�F�K�D�U�J�H�V���� �L�Q�W�H�U�H�V�W�� �D�Q�G�� �L�Q�Á�D�W�L�R�Q�� �U�D�W�H�V���� �F�R�Q�V�X�P�H�U�V�·��
cash preferences, merchants’ acceptance of cash for 
�W�U�D�Q�V�D�F�W�L�R�Q�V���� �W�U�X�V�W�� �L�Q�� �À�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�V���� �G�H�H�S�O�\��
entrenched habits and uncertainty. 

For the period under study, Botswana’s population 2  
was on an upward trajectory, increasing from 
2.02 million in 2011 to 2.68 million in 2023. As 
population increases, it is expected that cash use 
will also increase. Interest rates (proxied by the Bank 
rate) were on a downward trajectory since 2011. The 
policy rate decreased gradually from 9.5 percent in 
�����������W�R�����������S�H�U�F�H�Q�W���L�Q���������������*�H�Q�H�U�D�O�O�\�����L�Q�Á�D�W�L�R�Q���Z�D�V��
�Á�X�F�W�X�D�W�L�Q�J���Z�L�W�K�L�Q���W�K�H���%�D�Q�N�·�V���P�H�G�L�X�P���W�H�U�P���R�E�M�H�F�W�L�Y�H��
range of 3 – 6 percent, save for some periods where 
�L�W���Z�D�V���R�X�W�V�L�G�H���W�K�H���U�D�Q�J�H�����6�L�Q�F�H���0�D�\���������������L�Q�Á�D�W�L�R�Q��
was outside the upper end of the objective range 
of 3 – 6 percent and only reverted to the objective 
range in May 2023. When interest rates increase 
(high opportunity cost of holding cash), there is less 
incentive for the public to hold their wealth as cash, 
therefore less demand for cash as a store of value. 
�,�Q�� �D�G�G�L�W�L�R�Q���� �Z�K�H�Q�� �L�Q�Á�D�W�L�R�Q�� �L�Q�F�U�H�D�V�H�V�� ���G�H�W�H�U�L�R�U�D�W�L�R�Q��
of purchasing power), it is expected that there will 
be high demand for transactional cash. In periods 
of uncertainty, people are likely to hold huge cash 
balances as a precautionary measure. Cash is a 
widely accepted and readily available means of 
payment.

2.   Data sourced from the Botswana Population Projections 2011-

2026 as published by Statistics Botswana in November 2015. 

The Botswana Population Projections provides an estimate of 

the future population for use in planning, policy formulation 

and decision making in various sectors of the economy.
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Table 1: Population and Bank Delivery Networks: 2011 – 2023

Population Number of Channels per 100 000 people Mobile Money

Year (million) Branches ATMs PoS Agents

2011 2.02 4.7 17.6 183.61 0

2012 2.07 5.2 18.3 182.14 0

2013* 2.11 6.2 18.4 184.97 0

2014 2.16 6.2 20.0 184.38 202

2015 2.20 5.9 19.5 186.91 936

2016 2.23 6.3 20.4 191.45 969

2017 2.27 6.3 20.9 189.73 880

2018 2.30 6.4 22.7 191.59 1 093

2019 2.34 6.6 23.2 208.52 1 771

2020 2.37 6.8 23.8 211.23 2 886

2021 2.41 6.2 24.2 242.50 5 366

2022 2.34 6.9 26.9 275.60 6 928

2023 2.68 6.5 23.5 333.97

�'�D�W�D���6�R�X�U�F�H�����%�D�Q�N�L�Q�J���6�X�S�H�U�Y�L�V�L�R�Q���$�Q�Q�X�D�O���5�H�S�R�U�W�V�����%�R�W�V�Z�D�Q�D���)�L�Q�D�Q�F�L�D�O���6�W�D�W�L�V�W�L�F�V���D�Q�G���6�W�D�W�L�V�W�L�F�V���%�R�W�V�Z�D�Q�D

�
�1�X�P�E�H�U���R�I���E�U�D�Q�F�K�H�V���D�Q�G���$�7�0�V���I�U�R�P�������������F�R�Q�V�L�V�W�V���R�I���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�V���D�Q�G���V�W�D�W�X�W�R�U�\���E�D�Q�N�V

(b)  Alternative Payments Methods

Payment alternatives to cash include cheques, cards, 
e-money, and electronic funds transfer (EFT). Access 
to these payment platforms have also increased 
during the review period, save for cheques. Points 
of Sale Outlets (swiping machines) per 100 000 
people increased from 184 in 2011 to 334 in 2023. 
Subsequently, average transactions made with cards 
increased from P255.1 in 2011 to P365.84 in 2023. 
Cheque use declined from 2.48 million transactions 
in 2011 to 155 400 transactions in 2023. However, 
the value of cheque per transaction increased from 
P16 821 to P31 482 during the same period. The use 
of EFTs was increasing over the years: The number of 
EFT transactions and average value per transaction 
increased from 3.9 million and P20 114 in 2011 to 
11.3 million and P26 593, respectively, in 2023. 
Although the number of EFT transactions increased 
substantially (18 percent) in 2020, the value per 
transaction declined by 14 percent. This, to some 
�H�[�W�H�Q�W�����V�L�J�Q�L�À�H�G���W�K�D�W���S�H�R�S�O�H���X�V�H�G���(�)�7���W�R���S�D�\���I�R�U���O�R�Z��
value good and services during the pandemic. Active 
mobile money accounts, which facilitate person-
to-person money transfers, service subscriptions 
(DSTV), bill payment (funeral and insurance policies, 
water bill payment) grew from 160 874 in 2011 to 
2.4 million in 2023  (BOCRA, 2022). Mobile money 
agents also increased from 202 in 2014 to 6 928 
in 2022. There were four mobile money service 
providers as at December 31, 2023. Subsequently, 
the value of mobile money transactions increased 
from P175 million in 2011 to P40.6 billion in 2023.

Alternative payment platforms are also affected by 
similar factors that affect demand and use of cash. 
However, additional ones include bad perceptions 
towards certain payment instrument, lack of or 
limited access to broadband, bank charges etc. Over 
the review period until 2022, EFTs were the costliest

(per transaction charges and monthly internet 
banking charge), followed by cash withdrawals 
(at own bank) and PoS transaction (Appendix I). 
For some consumers, the use of EFTs was mostly 
about convenience rather than cost. Factors such 
as consumers’ preferences and deeply entrenched 
habits were not easily assessable through data 
collected by the Bank 3; they require observation of 
consumer behaviours over time (surveys).

4. ESTIMATING DEMAND AND USE OF 
CASH IN BOTSWANA

To estimate demand and cash use in Botswana, this 
study employed data from 2011 to 2023. The study 
period provides an adequate longevity to observe 
and understand trends in cash demand and use in 
Botswana. Furthermore, the study used banknotes 
�G�D�W�D�� �R�Q�O�\���� �D�V�� �W�K�H�� �Á�R�Z�V�� �R�I�� �E�D�Q�N�Q�R�W�H�V�� �W�K�U�R�X�J�K��
the central bank and commercial banks were 
observable. Since 2011, the Bank stopped receiving 
coin deposits from commercial banks, which made 
�W�K�H�� �Á�R�Z�� �R�I�� �F�R�L�Q�� �X�Q�R�E�V�H�U�Y�D�E�O�H���� �,�W�� �L�V�� �I�R�U�� �W�K�L�V�� �U�H�D�V�R�Q��
that the paper excluded coin from the analysis of 
cash demand and use. Data used in this paper was 
sourced from the Banking and Currency Department, 
Botswana Financial Statistics, the Bank’s Annual 
Reports and Banking Supervision Annual Reports.

Moreover, the study adopted the four methods 
suggested by Khiaonarong and Humphrey (2019) to 
measure cash demand and use in Botswana. The 
�F�D�V�K�� �V�K�D�U�H�� �P�H�D�V�X�U�H�� �Z�D�V�� �V�O�L�J�K�W�O�\�� �P�R�G�L�À�H�G���� �Z�K�L�O�H��

3.  Data is collected through monthly statutory returns and   

quarterly reports, on request and published in the Botswana 

Financial Statistics, and other Bank publications.
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the residual household consumption method was 
discarded on account of data distortion. Data on 
variables such as cash withdrawn over the counter 
at banks, e-money transactions, and intrabank 
electronic payments were not readily available and 
have therefore been excluded from the analysis. 
Despite the aforementioned data limitations, the 
methods adopted estimate trends of cash demand 
and use in Botswana. 

(a)  Method 1: Cash in Circulation to GDP Ratio

Cash in circulation to GDP ratio is a widely used 
method to estimate cash use, and therefore provides 
basis for comparison with other countries. Currency 
in circulation increased from P2 billion in December 
2011 to P4.2 billion in December 2023, a 9.5 percent 
average annual growth rate, indicating increase in 
cash demand. Nominal GDP increased by 151.2 
percent (12.6 percent average annual growth rate)

from P105 billion to P264 billion during the same 
period. However, the ratio of currency in circulation 
to GDP declined from 1.9 percent to 1.6 percent in 
the same period (Chart 1), signifying decrease in cash 
use. However, in 2020, cash in circulation increased 
by 18 percent (highest annual increase since 2011) 
while GDP fell by 8 percent, an indication that people 
were using cash as a precautionary measure during 
the pandemic. Notably, the country was on lock down 
and state of public emergency (SOPE) from April 2, 
2020 until September 2021, following the outbreak 
of COVID-19 in Botswana. On an aggregate basis, 
the measure showed that there was no change in 
cash use over the years.

To further understand the main drivers for the 
observed increase in cash use as measured by 
the ratio of cash in circulation to nominal GDP, a 
breakdown of cash in circulation by denomination 
was extrapolated. The cash in circulation (volume) 
as of December 2011 consisted of 24.3 percent, 
25.4 percent, 12.3 percent, 19.7 percent, and 18.3 
percent of P200, P100, P50, P20 and P10 banknotes, 
respectively. This composition changed marginally 
over the years: P200, P100, P50, P20, and P10 
banknotes comprised 31.1 percent, 14.7 percent, 
15.2 percent, 22.5 percent, 16.5 percent of the 
currency in circulation as at December 31, 2023.
From this, it could be noted that demand for cash 
shifted from P100 and P10 banknotes towards P200, 
P50 and P20 banknotes, over the years. Therefore, 
the bulk of banknote denomination demanded was 
the P200 banknote, implying that cash was used

more as a store of value. This could be attributed to 
�W�K�H�� �L�Q�F�U�H�D�V�L�Q�J�� �L�Q�Á�D�W�L�R�Q�� �U�D�W�H�� �D�Q�G�� �G�H�F�O�L�Q�L�Q�J�� �L�Q�W�H�U�H�V�W��
rates during the period. Moreover, the consumers 
possibly held larger value denominations from May 
2021 to May 2023 to meet the rising cost of goods 
�D�Q�G�� �V�H�U�Y�L�F�H�V�� �D�V�� �L�Q�Á�D�W�L�R�Q�� �Z�D�V�� �P�R�V�W�O�\�� �D�E�R�Y�H�� �W�K�H��
objective range.
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Chart 1: Currency in Circulation to Gross Domestic Product: 
2011 – 2023
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(b)  Method 2: Residual Household Consumption

This method measures cash use by subtracting from 
household consumption (HC) the value of all non-
cash payment instruments (cards, cheque, e-money 
and EFTs). Therefore, the residual value derived gave 
an estimate of cash used by households for the period: 
RESIDUALHC= (HC – CARD – CHEQUE – E-MONEY 
– EFTs)/HC. An inclusion of value of EFTs in the 
computation resulted in negative residual values. 

(c) Method 3: Cash Withdrawals to Household 
Consumption

The third method, which maybe a direct method, 
determines the value of total sales of consumption 
goods and services commonly made using cash. It is 
assumed that cash withdrawn from ATMs and over 
the counter at banks (OTC cash) in a country is almost 
all spent on household consumption. Therefore, 
CASHHC = (ATM + OTC CASH)/HC. This corrects the 
mismeasurement of the numerator in the residual 
approach but, as cash withdrawals do not include 
cash-back at the PoS, the numerator is still to some 
degree mismeasured (Khiaonarong and Humphrey, 
2019). The value of cash withdrawals through ATMs 
increased from P12.7 billion in 2011 to P175.3 billion 
in 2023, while household consumption increased 
from P48.6 billion to P113.3 billion. Consequently, 
the ratio of cash withdrawals to household 
consumption increased, implying an increase in 
cash use for consumption over the period. Data on 
OTC cash was not available; therefore, this measure 
underestimated cash use. Results of this measure 
over a thirteen-year period is shown on Chart 3. 

This was partly because EFTs were also used by 
government entities in settling non-household 
goods and services. For this reason, the measure 
was disregarded as a good estimate of cash use. 
Nonetheless, Chart 2 below presents the residual 
measure results, when EFTs data was excluded. 
The residual approach suggests that cash use was 
increasing over time.

Chart 2: Estimating Cash through Residual Household 
Consumption: 2011 – 2023

Note: -Non-cash payments exclude value of EFTs
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(d) Method 4: Share of Cash to Total Payments

The fourth method suggested by Khiaonarong 
and Humphrey (2019) estimates cash use by 
evaluating the share of cash withdrawals to the two 
strongest substitutes for cash (cards and e-money). 
Khiaonarong and Humphrey (2019) excluded other 
alternative payment instruments as their focus was 
on market for cash purchases. However, this paper 
includes EFTs, mobile money and cheque transactions 
�W�R�� �U�H�Á�H�F�W�� �W�K�H�� �X�V�H�� �R�I�� �F�D�V�K�� �Y�L�V���j���Y�L�V�� �W�R�W�D�O�� �S�D�\�P�H�Q�W�V����
Therefore, the ratio is revised to CASHSHARE = (ATM 
+ OTC Cash)/(ATM + OTC Cash + CARD + CHEQUE + 
E-MONEY + EFTs). Similar to the assertations made 
by Khiaonarong and Humphrey (2019), the paper 
assumed that all cash withdrawal is ultimately used 
to make payments. This measure may overestimate 
the use of cash as the value of EFTs does not include 
intra-bank payments or transactions involving non-
electronic clearing house members. The missing 
�G�D�W�D���R�Q���2�7�&���Z�L�W�K�G�U�D�Z�D�O�V���G�L�G���Q�R�W���L�Q�Á�X�H�Q�F�H���W�K�H���À�Q�D�O��
output as it appears on both the numerator and 
denominator. The value of transactions made by 
cash was exponentially increasing over the review 
period. Equally, payments made using cards (at 
points-of-sale), mobile money and EFTs increased 
during the review period. On the contrary, the value 
of cheque payments was decreasing over the period 
�D�Q�G�� �U�H�D�F�K�H�G�� �W�K�H�L�U�� �O�R�Z�H�V�W�� �L�Q�� ������������ �7�K�H�� �V�L�J�Q�L�À�F�D�Q�W��
drop in use of cheques follows the decision by the 
Bank to discontinue cheques as a legal payment 
instrument effective January 1, 2024.

This measure suggests that cash use (in making 
payments) was increasing during the review period, 
and represented almost one third of total payments 

as at December 31, 2023 (Chart 4). EFTs remain 
the dominant means of payment as shown by the 
proportion to total payments at 53 percent in 2023. 
The dominance of EFTs was declining from 2017, 
possibly because of introduction of mobile money 
services which target mostly the underbanked and 
unbanked population. During the same period, 
cash and cards were increasingly being used more 
by consumers. This may be because consumers 
were weighing the costs of using EFTs against its 
convenience especially for low-value transactions. 
Paying for goods at a shop worth P2 000 would 
be cheaper and more convenient using a card or 
cash rather than making an EFT. The closest cash 
equivalent (cards) was the least preferred method of 
payment up until 2020, when it surpassed cheques. 
This could be due to introduction of contactless 
cards and increasing appetite for digital payment 
solutions compared to cheques. Nonetheless, cards 
use increased over the review period.
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(e) Summary of Measures

Three of the four measures showed that cash use 
in Botswana was increasing over the 13-year period 
under review (Chart 5). On aggregate basis, cash 
to GDP remained constant over the review period, 
indicating neither an increase nor decline in the 
demand for cash. However, residual household 
consumption measure offers little intuition as it has 
major data distortion. Cash withdrawal to household 
consumption and cash share measures suggest 
greater level of cash use, which was expected for a 
country with less developed payment system and 
limited payment instruments interoperability. It was

not surprising that Batswana increasingly used 
cash despite technological advancements in 
payment platforms. This was possibly because 
people continued to hold cash as a fall-back 
means of payment in case of network and system 
failures. Other reasons for use of cash could include 
lack of a retail payment switch which facilitates 
�L�Q�W�H�U�R�S�H�U�D�E�L�O�L�W�\�� �E�H�W�Z�H�H�Q�� �À�Q�D�Q�F�L�D�O�� �S�U�R�G�X�F�W�V�� �D�Q�G��
payment systems, slow adoption of digital means by 
retailers and government organs, consumer distrust 
�R�I�� �À�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�V���� �D�Q�G�� �G�H�H�S�O�\�� �H�Q�W�U�H�Q�F�K�H�G��
social role of cash.

 
 

Chart 4: Share of Payments Instruments: 2011 – 2023

Chart 5: Summary of Cash Use Measures (Percent): 2011 – 2023 
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5. CONCLUSION AND 
RECOMMENDATIONS

�7�K�H�� �%�D�Q�N�� �L�V�� �F�R�P�P�L�W�W�H�G�� �W�R�� �P�D�L�Q�W�D�L�Q�L�Q�J�� �F�R�Q�À�G�H�Q�F�H��
in the Pula currency by adapting the form of money 
and payment services to align with how people 
spend, save, and invest. Therefore, it is essential to 
stay informed about in cash and payment platforms, 
particularly the growth and increased uptake of digital 
solutions. This paper has therefore examined trends 
in the demand for and use of cash in Botswana. To 
the extent possible, the study evaluated the drivers 
�R�I�� �F�D�V�K�� �G�H�P�D�Q�G�� �D�Q�G�� �X�V�H���� �(�[�S�H�F�W�D�Q�W�O�\���� �W�K�H�� �À�Q�G�L�Q�J�V��
of this study would enable the Bank to make well-
informed decisions on cash management and inform, 
in part, the decision to introduce a CBDC. 

The results of the study indicate that cash demand 
was on an upward trajectory as depicted by an 
overall increase in cash in circulation during the 
review period. Despite data limitations, cash use was 
generally observed to be increasing over the review 
period. Although cash is not the dominant payment 
instrument compared to other payment instruments 
(cards, cheques, and EFTs), its share in total 
payments continued to increase. Precisely, cash was 
increasingly being held as a store of value. Although 
the value of EFT transactions increased during the 
period, its share to total payments was decreasing 
from 2017. However, the observed decline in share 
of EFTs to total payment could be attributed to 
the introduction and increasing uptake of e-money 
services and contactless cards. The study also found 
that cash was used more as a store of value, in part 
driven by the decrease in interest rates. 

In the medium term, Botswana could consider 
adopting and implementing a modern and centralised 
national retail payment switch. Such a switch would 
seamlessly interconnect customer-facing devices, 
payment networks, and payment service providers, 
eliminating the need to convert digital money into 
cash before making payments at retail shops. The 
introduction of a switch is likely to reduce transaction 
costs associated with digital payment platforms. 
Consequently, the costs of printing, distributing, 
and storing cash would be reduced. The existence 
�R�I�� �D�� �V�Z�L�W�F�K�� �Z�R�X�O�G�� �H�Q�K�D�Q�F�H�� �H�I�À�F�L�H�Q�F�\�� �D�Q�G�� �U�H�G�X�F�H��
costs for consumers. For example, a street vendor 
paid through Orange Money would no longer need to 
incur withdrawal charges to access the money, in the 
form of cash, for restocking purposes. 

Given the observed increasing preference for cash 
and cards among consumers, along with moderate 
uptake of digital payments, this paper recommends 
that the Bank introduce a policy or strategy that will 
ensure that individuals and businesses continue to 
have access to and use cash whenever they deem 
necessary. The policy could mandate that merchants 
and retailers accept cash and require banks to 
maintain a prescribed number of cash distribution 
channels based on geographical location. However, 
there should be a limit on cash transactions to 
�S�U�H�Y�H�Q�W�� �P�R�Q�H�\�� �O�D�X�Q�G�H�U�L�Q�J�� �D�Q�G�� �À�Q�D�Q�F�L�Q�J�� �R�I�� �L�O�O�L�F�L�W��
activities. This strategy would ensure that the 
�À�Q�D�Q�F�L�D�O�O�\�� �H�[�F�O�X�G�H�G�� �R�U�� �W�K�R�V�H�� �Z�K�R�� �F�K�R�V�H�� �Q�R�W�� �W�R�� �X�V�H��
digital payment platforms can still access and use 
cash.

The envisaged digital transformation strategy 
adopted by Botswana Government, along with the 
potential implementation of a switch, is likely to 
affect uptake of digital payment mechanisms and the 
demand for and use of cash. Since the impact of these 
�G�H�Y�H�O�R�S�P�H�Q�W�V���L�V���Q�R�W���\�H�W���N�Q�R�Z�Q�����W�K�L�V���S�D�S�H�U���À�Q�G�V���Q�R��
strong reason for the adoption of a retail CBDC in 
the short term. In the absence of a switch and the 
necessary infrastructure to support digital payment 
�S�O�D�W�I�R�U�P�V���� �W�K�H�� �E�H�Q�H�À�W�V�� �R�I�� �D�� �U�H�W�D�L�O�� �&�%�'�&�� ���V�X�F�K�� �D�V��
�L�P�S�U�R�Y�H�G�� �À�Q�D�Q�F�L�D�O�� �L�Q�F�O�X�V�L�R�Q���� �U�H�G�X�F�H�G�� �W�U�D�Q�V�D�F�W�L�R�Q��
�F�R�V�W�V���D�Q�G���H�Q�K�D�Q�F�H�G���H�I�À�F�L�H�Q�F�\�����P�D�\���Q�R�W���E�H���U�H�D�O�L�V�H�G����
To that end, this paper suggests continual monitoring 
of trends in the demand for and use of cash, as well 
as the uptake of digital payment channels.

While the paper does not address the behavioural 
�I�D�F�W�R�U�V�� �W�K�D�W�� �L�Q�Á�X�H�Q�F�H�� �L�Q�G�L�Y�L�G�X�D�O�V�·�� �S�D�\�P�H�Q�W��
preferences, understanding why consumers prefer 
one or a combination of payment instruments over 
others is essential. A thorough understanding of 
these issues could inform the decision to adopt a 
robust cash and payments strategy that is more 
inclusive and tailored to consumer needs. This paper 
therefore recommends conducting a survey to assess 
observed consumer payment preferences and any 
potential changes that may arise from the digital 
transformation strategy adopted by Botswana.
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 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Access Facilitation              
(i)    Cash withdrawal (own 

bank) 1.80 2.76 2.17 2.17 1.93 2.09 2.62 2.90 2.99 3.07 3.16 3.16 3.81 

(iii)  Point of sale - - - - - - 0.76 1.00 0.64 0.84 0.97 1.49 1.53 
   

Internet Banking Charges              

(i)    Monthly fees 63.29 139.89 167.55 167.55 172.69 174.27 206.92 208.11 89.13 89.13 128.80 148.01 122.19 
(ii)    Transfers (third party 

within a bank) 2.41 3.46 3.48 3.48 2.93 3.12 2.75 2.38 4.07 4.07 3.47 3.22 2.73 
   

Mobile Banking Charges              

(i)    Utility bill payments - - - - 3.07 3.10 3.16 3.00 3.00 2.70 2.80 2.95 3.16 
(ii)    Payment to third-party 

accounts - - - - 2.56 2.62 2.66 2.98 2.98 2.60 2.95 3.54 3.46 

(iii)  Buy pre-paid airtime - - - - 0.21 0.22 0,27 0.31 0.31 0.33 0.25 0.57 0.58 
(vi)  Cash send/e-wallet /instant 

money - - - - 9.43 9.43 9.46 9.67 9.77 8.59 7.52 10.10 10.21 
Data Source: Banking Supervision Annual Reports 

�1�R�W�H���������'�D�W�D���Q�R�W���D�Y�D�L�O�D�E�O�H��
�6�R�X�U�F�H�����%�D�Q�N�L�Q�J���6�X�S�H�U�Y�L�V�L�R�Q���$�Q�Q�X�D�O���5�H�S�R�U�W�V

APPENDIX

Table A1: Average Bank Charges Per Service: 2011 – 2023

  0.21 0.22 0,27 0.31
tant 



12

BANK OF BOTSWANA

Interest Rate Pass-Through and 
Determinants of Commercial Bank's 
Loan Pricing Decisions in Botswana: 
Empirical Evidence From Dynamic 
Panel Data Model

�5�R�Q�D�O�G���&�K�U�L�V�W�R�S�K�H�U4

ABSTRACT

�7�K�L�V���S�D�S�H�U���H�P�S�L�U�L�F�D�O�O�\���H�[�D�P�L�Q�H�V���W�K�H���L�Q�W�H�U�H�V�W���U�D�W�H���S�D�V�V��
�W�K�U�R�X�J�K�� �I�U�R�P�� �%�D�Q�N�� �R�I�� �%�R�W�V�Z�D�Q�D�� �S�R�O�L�F�\�� �U�D�W�H�� �W�R�� �U�H�W�D�L�O��
�E�D�Q�N�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�V�� �D�Q�G�� �L�G�H�Q�W�L�À�H�V�� �W�K�H�� �G�H�W�H�U�P�L�Q�D�Q�W�V��
�R�I�� �F�R�P�P�H�U�F�L�D�O�� �E�D�Q�N�
�V�� �O�R�D�Q�� �S�U�L�F�L�Q�J�� �G�H�F�L�V�L�R�Q�V�� ���L�Q�W�H�U�H�V�W��
�U�D�W�H���V�S�U�H�D�G�����L�Q���%�R�W�V�Z�D�Q�D���E�\���D�Q�D�O�\�V�L�Q�J���E�R�W�K���W�K�H���E�D�Q�N��
�V�S�H�F�L�À�F���D�Q�G���E�D�Q�N�L�Q�J���L�Q�G�X�V�W�U�\���V�S�H�F�L�À�F���Y�D�U�L�D�E�O�H�V�����7�K�H��
�H�[�W�H�Q�W���R�I���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���L�Q�W�H�U�H�V�W���U�D�W�H���V�S�U�H�D�G���D�Q�G��
�%�D�Q�N���R�I���%�R�W�V�Z�D�Q�D���S�R�O�L�F�\���U�D�W�H�����%�D�Q�N���5�D�W�H�������0�R�Q�H�W�D�U�\��
�3�R�O�L�F�\�� �5�D�W�H���� �O�D�U�J�H�O�\�� �G�H�S�H�Q�G�V�� �R�Q�� �K�R�Z�� �H�I�I�H�F�W�L�Y�H�� �W�K�H��
�S�U�R�F�H�V�V���R�I���À�Q�D�Q�F�L�D�O���L�Q�W�H�U�P�H�G�L�D�W�L�R�Q���Z�R�U�N�V���D�Q�G���W�R���Z�K�D�W��
�H�[�W�H�Q�W�� �L�Q�G�L�Y�L�G�X�D�O�� �E�D�Q�N�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �L�Q�Á�X�H�Q�F�H�� �R�U��
�K�L�Q�G�H�U���D���S�H�U�I�H�F�W���D�G�M�X�V�W�P�H�Q�W���R�I���S�U�R�G�X�F�W���U�D�W�H�V���E�D�V�H�G���R�Q��
�P�D�U�N�H�W���F�R�Q�G�L�W�L�R�Q�V�����7�R���D�F�F�R�X�Q�W���I�R�U���L�Q�W�H�U�H�V�W���U�D�W�H���V�S�U�H�D�G��
�S�H�U�V�L�V�W�H�Q�F�H�����D���V�\�V�W�H�P���*�H�Q�H�U�D�O�L�V�H�G���0�H�W�K�R�G���R�I���0�R�P�H�Q�W�V��
���6�\�V�W�H�P���*�0�0���� �L�V�� �D�S�S�O�L�H�G�� �W�R�� �D�Q�� �D�Q�Q�X�D�O�� �E�D�O�D�Q�F�H�G��
�S�D�Q�H�O���R�I���H�L�J�K�W���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�V���W�K�D�W���F�R�Y�H�U���W�K�H���S�H�U�L�R�G��
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�U�D�W�H�� �V�S�U�H�D�G�V���� �$�W�� �W�K�H�� �V�D�P�H�� �W�L�P�H���� �R�W�K�H�U�� �À�U�P���O�H�Y�H�O��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���V�X�F�K���D�V���D�V�V�H�W���T�X�D�O�L�W�\�����O�L�T�X�L�G�L�W�\�����F�D�S�L�W�D�O��
�D�G�H�T�X�D�F�\�� �U�D�W�L�R���� �D�Q�G�� �P�D�F�U�R�H�F�R�Q�R�P�L�F�� �I�D�F�W�R�U�V�� ���J�U�R�V�V��
�G�R�P�H�V�W�L�F�� �S�U�R�G�X�F�W���� �L�Q�Á�D�W�L�R�Q�� �D�Q�G�� �W�K�H�� �F�H�Q�W�U�D�O�� �E�D�Q�N��
�S�R�O�L�F�\���U�D�W�H�����Z�H�U�H���I�R�X�Q�G���W�R���K�D�Y�H���Q�R���H�I�I�H�F�W���R�Q���V�S�U�H�D�G�V����
�2�Y�H�U�D�O�O�����W�K�H���À�Q�G�L�Q�J�V���U�H�Á�H�F�W���W�K�H���U�H�O�D�W�L�Y�H�O�\���K�L�J�K���O�H�Y�H�O���R�I��
�E�D�Q�N�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �D�Q�G�� �S�R�R�U�� �T�X�D�O�L�W�\�� �R�I�� �W�K�H�� �À�Q�D�Q�F�L�D�O��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �R�I�� �%�R�W�V�Z�D�Q�D�
�V�� �E�D�Q�N�L�Q�J�� �L�Q�G�X�V�W�U�\����
�7�K�H�U�H�I�R�U�H�����L�W���L�V���U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W���D�X�W�K�R�U�L�W�L�H�V���L�Q�W�U�R�G�X�F�H��
�S�R�O�L�F�L�H�V���W�K�D�W���S�U�R�P�R�W�H���F�R�P�S�H�W�L�W�L�R�Q���D�Q�G���U�H�G�X�F�H���H�[�L�V�W�L�Q�J��
�L�Q�H�I�À�F�L�H�Q�F�L�H�V����

1. INTRODUCTION

The interest rate pass-through describes how 
�F�K�D�Q�J�H�V�� �L�Q�� �D�� �V�S�H�F�L�À�F�� �U�H�I�H�U�H�Q�F�H�� �U�D�W�H�� �W�U�D�Q�V�P�L�W�� �W�R��
commercial bank lending rates. Gitzos and Kalevras 
(2014) posit that the interest rate channel is among 
the most critical transmission channels through 
�Z�K�L�F�K�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �D�I�I�H�F�W�V�� �D�� �Q�D�W�L�R�Q�
�V�� �H�F�R�Q�R�P�\����
The strength of the pass-through from the monetary 
�S�R�O�L�F�\�� �U�D�W�H�� �W�R�� �E�D�Q�N�� �O�H�Q�G�L�Q�J�� �U�D�W�H�V�� �U�H�Á�H�F�W�V�� �W�K�H��
�H�I�I�H�F�W�L�Y�H�Q�H�V�V�� �R�I�� �W�K�H�� �F�R�X�Q�W�U�\�
�V�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �D�Q�G��
how such a system can be applied to help manage 
economic activity and price stabilisation (Arping, 
�������������� �,�W���� �W�K�H�U�H�I�R�U�H���� �V�X�I�À�F�H�V�� �W�K�D�W�� �F�H�Q�W�U�D�O�� �E�D�Q�N�V��
should be much interested in understanding the 
extent to which changes in monetary policy rate 
transmit to the subsequent lending rates and the 
factors that affect such a transmission. Studies 
show that the interest rate pass-through is a keenly 
studied economic phenomenon (Arping, 2017). 

4. Senior Economist, International Finance and Trade Unit, 
Research and Financial Stability Department. The views expressed in this 
�S�D�S�H�U���D�U�H���W�K�R�V�H���R�I�� �W�K�H���D�X�W�K�R�U���D�Q�G���G�R���Q�R�W���Q�H�F�H�V�V�D�U�L�O�\�� �U�H�Á�H�F�W���W�K�R�V�H���R�I�� �W�K�H��
Bank of Botswana.

The Bank of Botswana monetary policy framework 
and its implementation has been guided by a need 
to ensure implementation of a realistic interest 
�U�D�W�H�� �V�S�U�H�D�G�V�� �W�K�D�W�� �H�Q�F�R�X�U�D�J�H�� �À�Q�D�Q�F�L�D�O�� �G�H�H�S�H�Q�L�Q�J����
�P�D�L�Q�W�H�Q�D�Q�F�H�� �R�I�� �D�� �V�D�I�H���� �V�R�X�Q�G���� �H�I�À�F�L�H�Q�W�� �D�Q�G��
competitive banking system through effective risk 
management strategies. Typically, the pass-through 
from monetary policy rate to various lending rates 
is incomplete due to inaccurate information, 
competition, and other frictions. The objective of 
this study is to identify the current state of interest 
rate spreads, estimate the strength of interest rate 
pass-through in Botswana and add to the existing 
literature in understanding the determinants 
of interest rate spreads in commercial banks in 
Botswana. Furthermore, the study will provide 
comprehensive resource material for policymakers 
�L�Q���W�K�H���E�D�Q�N�L�Q�J�����Q�R�Q���E�D�Q�N���À�Q�D�Q�F�L�D�O���L�Q�V�W�L�W�X�W�L�R�Q�V�����D�Q�G��
other business communities on the effect of high-
interest rate and how to improve resource allocation 
�L�Q���W�K�H���À�Q�D�Q�F�L�D�O���V�H�F�W�R�U���D�Q�G���W�K�H���H�F�R�Q�R�P�\���D�V���D���Z�K�R�O�H��

Over the last three decades, the analysis of 
�F�R�P�P�H�U�F�L�D�O�� �E�D�Q�N�V�
�� �O�R�D�Q�� �S�U�L�F�L�Q�J�� �G�H�F�L�V�L�R�Q�V�� �K�D�V�� �E�H�H�Q��
a critical subject for debate among policymakers and 
�U�H�V�H�D�U�F�K�H�U�V���� �7�K�H�� �L�Q�W�H�U�H�V�W�� �L�Q�� �W�K�H�� �V�X�E�M�H�F�W�� �U�H�Á�H�F�W�V�� �W�K�H��
�S�U�R�P�L�Q�H�Q�W�� �U�R�O�H�� �R�I�� �W�K�H�� �À�Q�D�Q�F�L�D�O�� �V�H�F�W�R�U���� �S�D�U�W�L�F�X�O�D�U�O�\��
banks, when it comes to economic growth and policy 
implementation. In this regard, an understanding of 
�W�K�H�� �S�U�R�[�L�P�D�W�H�� �G�H�W�H�U�P�L�Q�D�Q�W�V�� �R�I�� �F�R�P�P�H�U�F�L�D�O�� �E�D�Q�N�V�
��
decisions regarding lending, and deposits rates are 
critical to monetary policy transmission in Botswana 
in several ways. First, Ogundipe and Alege (2018) 
establish that the loan market value determined by 
lending rates and their spread over deposit rates, as 
well as the risk-free government yield can relate to 
�W�K�H�� �F�X�U�U�H�Q�W�� �G�H�J�U�H�H�� �R�I�� �F�R�P�S�H�W�L�W�L�R�Q�� �D�Q�G�� �H�I�À�F�L�H�Q�F�\�� �L�Q��
�W�K�H�� �À�Q�D�Q�F�L�D�O�� �V�H�F�W�R�U���� �$�V�� �V�X�F�K���� �D�� �E�U�R�D�G�� �L�Q�W�H�U�H�V�W�� �U�D�W�H��
�V�S�U�H�D�G���F�R�X�O�G���L�Q�G�L�F�D�W�H���D���E�D�Q�N�L�Q�J���V�H�F�W�R�U�
�V���L�Q�H�I�À�F�L�H�Q�F�\��
�R�U�� �H�Y�H�Q�� �D�� �U�H�Á�H�F�W�L�R�Q�� �R�I�� �D�� �F�R�X�Q�W�U�\�
�V�� �O�H�Y�H�O���R�I�� �H�F�R�Q�R�P�L�F��
development (Perera and Wickramanayake, 2016). 
Furthermore, Betancourt et al., (2008) indicated 
that incorporated in the spread is information on 
�W�K�H���H�I�À�F�L�H�Q�F�\���R�I���À�Q�D�Q�F�L�D�O���L�Q�W�H�U�P�H�G�L�D�W�L�R�Q�����W�K�H���L�P�S�D�F�W��
�R�I�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �D�Q�G�� �S�U�R�À�W�D�E�L�O�L�W�\���� �7�K�H�U�H�I�R�U�H���� �W�K�H��
analysis of deposit-loan spreads is very important 
�W�R�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�H�� �À�Q�D�Q�F�L�D�O�� �L�Q�W�H�U�P�H�G�L�D�W�L�R�Q�� �S�U�R�F�H�V�V��
in the macroeconomic environment in which banks 
operate. 

Secondly, the existent lending rates are usually 
�D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �E�D�Q�N�
�V�� �O�R�D�Q�� �D�V�V�H�W�V�� �T�X�D�O�L�W�\�� �D�Q�G��
credit risks. These aspects have a huge implication 
�I�R�U���W�K�H���V�W�D�E�L�O�L�W�\�� �R�I�� �%�R�W�V�Z�D�Q�D�
�V�� �E�D�Q�N�L�Q�J�� �L�Q�G�X�V�W�U�\���� �D�V��
�R�Q�H�� �R�I�� �W�K�H�� �S�U�L�P�D�U�\�� �À�Q�D�Q�F�L�D�O�� �V�R�X�Q�G�Q�H�V�V�� �L�Q�G�L�F�D�W�R�U�V����
Thirdly, to successfully implement monetary policy 
through the central bank’s interest rate channel, 
commercial banks must adjust their lending and 
deposits rates based on monetary policy stance 
���+�R�O�W�R�Q�� �D�Q�G�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L���� �������������� �7�K�H�U�H�I�R�U�H���� �D��
change in the interest rates affects the debt-equity 
�F�K�R�L�F�H�� �R�I�� �W�K�H�� �À�U�P���� �W�K�H�� �R�Y�H�U�D�O�O�� �F�R�V�W�� �R�I�� �F�D�S�L�W�D�O���� �D�Q�G��
real interest rates, thereby sets in motion a chain of 
�U�H�V�S�R�Q�V�H�V���L�Q�Á�X�H�Q�F�L�Q�J���W�K�H���G�H�V�L�U�H�G���O�H�Y�H�O���R�I���W�K�H���F�D�S�L�W�D�O��
stock and its productivity (Gropp et al., 2014). 
Furthermore, the availability of savings and speed of 
adjustment of the actual capital stock to its desired 
level is affected (Gropp et al., 2014). 
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In a study conducted by Havranek, Irsova and 
Lesanovska (2016), it was determined that interest 
rate was one of the most critical factors affecting 
�E�D�Q�N�� �À�Q�D�Q�F�L�D�O�� �S�H�U�I�R�U�P�D�Q�F�H���� �+�R�Z�H�Y�H�U���� �W�K�H�\�� �Q�R�W�H�G��
that it should constitute only one of the several 
factors banks consider when determining their 
lending rates. Hence, it is necessary for monetary 
policy purposes to understand which elements 
�L�Q�Á�X�H�Q�F�H�� �F�R�P�P�H�U�F�L�D�O�� �E�D�Q�N�V�
�� �G�H�F�L�V�L�R�Q�V�� �W�R�� �D�G�M�X�V�W��
their lending and deposit rates. According to Santos 
(2011), the broader economic environment and other 
�P�D�F�U�R���À�Q�D�Q�F�L�D�O���H�O�H�P�H�Q�W�V���P�D�\���S�O�D�\���D���U�R�O�H���L�Q���G�L�I�I�H�U�H�Q�W��
�F�R�X�Q�W�U�L�H�V�
�� �F�R�Q�W�H�[�W�V���� �$�V�� �V�X�F�K���� �W�K�H�U�H�� �L�V�� �D�� �Q�H�H�G�� �I�R�U��
substantive research on interest rate pass-through 
�D�Q�G���G�H�W�H�U�P�L�Q�D�Q�W�V���R�I���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�V�
���O�R�D�Q���S�U�L�F�L�Q�J��
decisions in the context of a developing economy 
such as Botswana. 

The remaining sections of the study are organised 
as follows: Section 2 is an overview of the recent 
behaviour of bank interest rates in Botswana. 
Section 3 reviews the literature relating to 
interest rate pass-through and the determinants 

�R�I���F�R�P�P�H�U�F�L�D�O���E�D�Q�N�V�
���O�R�D�Q���S�U�L�F�L�Q�J���G�H�F�L�V�L�R�Q�V�����6�H�F�W�L�R�Q��
4 discusses the methodology, data type and sources 
adopted for this study, while Section 5 evaluates 
the estimation and analysis of results. Sections 
6 concludes the paper and offers some policy 
recommendations. 

2.  RECENT EVOLUTION OF BANK 
INTEREST RATES IN BOTSWANA

�%�R�W�V�Z�D�Q�D�
�V�� �E�D�Q�N�L�Q�J�� �V�\�V�W�H�P�� �K�D�V�� �W�U�D�G�L�W�L�R�Q�D�O�O�\�� �E�H�H�Q��
characterised by high lending rates and low levels of 
credit as a proportion of GDP. In recent years, with 
�L�Q�Á�D�W�L�R�Q���X�Q�G�H�U���F�R�Q�W�U�R�O���D�Q�G���D���V�W�D�E�O�H���P�D�F�U�R�H�F�R�Q�R�P�L�F��
environment, there has been a notable trend towards 
a more balanced credit market, with a fall in bank 
interest rate spread and an increase in credit (Charts 
1 and 2). 

Source: Bank of Botswana
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Compared to other upper-middle-income African 
countries, Botswana still maintains high-interest 
rates spread (Chart 3). Following considerable 
progress in implementing major policy reforms 
in 1989 to liberalise the banking sector 5, which 
have subsequently led to improvement and 
increased competition in the banking sector, it 
was expected that market forces would reduce 
and keep interest rate spread at levels similar 
to those prevailing in industrialised economies.

5.  The reforms focused on two key aspects; (i) allowing greater  
market determination of interest rates as a means to encouraging 
�D���J�U�H�D�W�H�U���G�H�J�U�H�H���R�I���À�Q�D�Q�F�L�D�O���G�H�H�S�H�Q�L�Q�J���D�Q�G�����L�L�����U�D�L�V�L�Q�J���W�K�H���O�H�Y�H�O��
of competition within the Banking sector through licensing of 
new commercial banks.

 The narrow spread would have signalled the success 
�R�I�� �À�Q�D�Q�F�L�D�O�� �V�H�F�W�R�U�� �U�H�I�R�U�P�V�� �D�Q�G�� �O�L�E�H�U�D�O�L�V�D�W�L�R�Q���� �$�V�� �D��
result, the persistence of high spreads, even after 
liberalisation, calls for a better understanding of the 
�E�H�K�D�Y�L�R�X�U���R�I���L�Q�W�H�U�H�V�W���U�D�W�H���V�S�U�H�D�G�V�����7�K�L�V���Z�L�O�O���E�H�Q�H�À�W��
the regulator and the Botswana Government in the 
�I�R�U�P�X�O�D�W�L�R�Q�� �R�I�� �D�S�S�U�R�S�U�L�D�W�H�� �À�Q�D�Q�F�L�D�O�� �V�H�F�W�R�U�� �S�R�O�L�F�\��
interventions.  Nanjunga et al., (2016) attribute 
high interest rate spreads in Botswana to, among 
other factors, high cost of doing business and lack 
of economies of scale due to a small population that 
�G�R�H�V���Q�R�W���D�O�O�R�Z���I�R�U���W�K�H���V�S�U�H�D�G���R�I���À�[�H�G���F�R�V�W�V��

Chart 2 indicates the behaviour of interest rates and spread in Botswana for the period 2003 to 2020. Interest 
rate spreads in Botswana have been in a downward trend since 2010. The overall interest rate spread fell from 
9.6 percentage points in 2010 to 3.7 percentage points in 2020. The main reasons behind such a trend are 
related to both a stable macroeconomic environment, as well as an accommodative monetary policy following 
�W�K�H���H�F�R�Q�R�P�L�F���L�P�S�D�F�W���R�I���W�K�H���J�O�R�E�D�O���À�Q�D�Q�F�L�D�O���F�U�L�V�L�V���R�I������������

�6�R�X�U�F�H�����$�X�W�K�R�U�
�V���&�R�P�S�L�O�D�W�L�R�Q���I�U�R�P���%�D�Q�N�L�Q�J���6�X�S�H�U�Y�L�V�L�R�Q���$�Q�Q�X�D�O���5�H�S�R�U�W�V�����%�D�Q�N���R�I���%�R�W�V�Z�D�Q�D��

Chart 2. Policy Interest Rates and Interest Rate Spread 
in Botswana (2003 - 2020)
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Commercial banks in Botswana have continuously 
maintained wide interest rate spreads despite the 
accommodative monetary policy by the Bank of 
Botswana following the economic impact of the 
�À�Q�D�Q�F�L�D�O�� �F�U�L�V�L�V�� �L�Q�� ������������������ �7�K�L�V�� �D�V�S�H�F�W�� �K�D�V�� �O�H�G�� �W�R��
a lot of debates both in public and private panels, 
which drive the need to understand the factors that 
determine interest rate spread among commercial 
banks in Botswana to effect valuable changes. 
�)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �À�Q�D�Q�F�L�D�O�� �V�H�F�W�R�U�� �K�D�V�� �X�Q�G�H�U�J�R�Q�H��
some changes. The number of commercial banks 
operating in the industry has increased from two 
banks in 1966 to about eight banks in 2022, and 
there has also been competition from non-bank 
�À�U�P�V�����V�X�F�K���D�V���P�L�F�U�R�O�H�Q�G�H�U�V�����S�D�Z�Q�V�K�R�S�V���D�Q�G���À�Q�D�Q�F�H��
and leasing companies, offering similar services to 
those offered by banks.  

3. LITERATURE REVIEW  

Several studies have analysed determinants of 
�E�D�Q�N�
�V�� �O�H�Q�G�L�Q�J�� �U�D�W�H�V�� �X�V�L�Q�J�� �E�R�W�K�� �G�H�Y�H�O�R�S�H�G�� �D�Q�G��
developing countries data. However, the subject 
of debate has mainly focused on the reasons 
why interest rate spreads are high. There are two 
�G�L�I�I�H�U�H�Q�W�� �P�R�V�W�� �L�Q�Á�X�H�Q�W�L�D�O�� �W�K�H�R�U�H�W�L�F�D�O�� �D�S�S�U�R�D�F�K�H�V��
of the bank dealership model by Ho and Saunders 
(1981) and the monopoly model by Klein (1971) 
and Monti (1972) that explains the determinants of 
interest rate spreads. 

The bank dealership model postulates that the 
bank interest rate spread is explained based on 
the uncertainties associated with deposit and loan 
markets and expected utility maximisation. Banks 
are assumed to be risk-averse dealers in their role 
�D�V���À�Q�D�Q�F�L�D�O���L�Q�W�H�U�P�H�G�L�D�U�L�H�V�����)�X�U�W�K�H�U�P�R�U�H�����W�K�H���P�R�G�H�O��
is premised on the fact that banks receive deposits 
and requests for loans in random intervals and must

�6�R�X�U�F�H�����$�X�W�K�R�U�
�V���&�R�P�S�L�O�D�W�L�R�Q���I�U�R�P���:�R�U�O�G���'�H�Y�H�O�R�S�P�H�Q�W���,�Q�G�L�F�D�W�R�U�V�����:�R�U�O�G���%�D�Q�N��

�E�H�� �V�D�W�L�V�À�H�G���� �7�K�H�U�H�I�R�U�H���� �W�K�H�� �U�D�Q�G�R�P�Q�H�V�V�� �D�Q�G��
uncertainty emanating from ways in which 
customers make deposits and loan requests imply 
that banks face an inventory risk, which must be 
compensated through a spread between loan and 
deposit rates.

The interest rate spread arising from Ho–Saunders 
model is computed based on banks that offer 
homogeneous loans and deposits, and differences in 
interest rate spread across the banks is on account 
of average transaction costs, changes in interest 
rates, risk taking behaviour of bank managers and 
�W�K�H�� �H�[�W�H�Q�W�� �R�I�� �F�R�P�S�H�W�L�W�L�R�Q�� �Z�L�W�K�L�Q�� �W�K�H�� �E�D�Q�N�
�V�� �P�D�U�N�H�W��
(Saunders and Schumacher 2000). Alternatively, 
Klein (1971) and Monti (1972) contend that high 
�V�S�U�H�D�G�V�� �U�H�Á�H�F�W�� �W�K�H�� �E�D�Q�N�
�V�� �G�H�J�U�H�H�� �R�I�� �P�R�Q�R�S�R�O�\�� �D�Q�G��
its ability to charge a higher price than the marginal 
cost of producing the services it offers. Their main 
argument is that banks in highly concentrated 
markets can extract higher interest rate spreads 
because they can resort to anti-competitive 
behaviour and collusive arrangements.

Ahokpossi (2013) used a dynamic panel data model 
on a cross-country sample of 456 banks in 41 sub-
Saharan African (SSA) countries to investigate bank 
interest rate spread determinants. They found that 
�E�D�Q�N���V�S�H�F�L�À�F�� �I�D�F�W�R�U�V�� �V�X�F�K�� �D�V�� �F�U�H�G�L�W�� �U�L�V�N���� �O�L�T�X�L�G�L�W�\��
risk and bank equity are important in explaining the 
variation in spreads, while interest rate spreads are 
insensible to economic growth. Aboagye et al. (2008) 
found that market power, bank size, staff costs, 
administrative costs, the extent to which a bank 
�L�V�� �U�L�V�N���D�Y�H�U�V�H���� �D�Q�G�� �L�Q�Á�D�W�L�R�Q�� �L�Q�F�U�H�D�V�H�� �E�D�Q�N�·�V�� �Q�H�W��
interest rate spreads in Ghana. On the other hand, 
�D�Q���L�Q�F�U�H�D�V�H���L�Q���E�D�Q�N�V�
���H�[�F�H�V�V���U�H�V�H�U�Y�H�V�����F�H�Q�W�U�D�O���E�D�Q�N��
�O�H�Q�G�L�Q�J���U�D�W�H�����D�Q�G���P�D�Q�D�J�H�P�H�Q�W���L�Q�H�I�À�F�L�H�Q�F�\���G�H�F�U�H�D�V�H��
�E�D�Q�N�V�
���Q�H�W���L�Q�W�H�U�H�V�W���P�D�U�J�L�Q��

Chart 3. Interest Rate Spreads of Upper-Middle-Income African 
Countries (2003 - 2019)
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In Botswana, few studies exist that examine this 
topic. Nanjunga et al., (2016) analyse determinants 
of interest rate spreads using Pooled Ordinary Least 
�6�T�X�D�U�H�V�����2�/�6�����D�Q�G���À�[�H�G���H�I�I�H�F�W�V���P�R�G�H�O���R�Q���D���S�D�Q�H�O���R�I��
four commercial banks in Botswana, using quarterly 
data for the period 2004 to 2014. Though this study 
accounts for the variation of interest rate spreads 
over time and across banks, it does not account for 
the impact of interest rate spreads in the previous 
periods on the current spreads. However, empirical 
evidence has shown that current period interest 
�U�D�W�H���V�S�U�H�D�G�V���V�L�J�Q�L�À�F�D�Q�W�O�\���G�H�S�H�Q�G���R�Q���V�S�U�H�D�G�V���L�Q���W�K�H��
previous period (Perera & Wickramanayake, 2016). 
According to Nanjunga et al., (2016), the bank-
�V�S�H�F�L�À�F���� �E�D�Q�N�L�Q�J�� �L�Q�G�X�V�W�U�\�� �D�Q�G�� �P�D�F�U�R�H�F�R�Q�R�P�L�F��
factors that affect the interest rate spread in 
Botswana include bank intermediation, GDP, 
�L�Q�Á�D�W�L�R�Q���D�Q�G���W�K�H���E�D�Q�N�L�Q�J���V�H�F�W�R�U���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�����7�K�H�L�U��
�À�Q�G�L�Q�J�V�� �V�K�R�Z�� �W�K�D�W�� �P�D�F�U�R�H�F�R�Q�R�P�L�F�� �I�D�F�W�R�U�V�� �D�Q�G�� �W�K�H��
�E�D�Q�N�L�Q�J�� �L�Q�G�X�V�W�U�\�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� �L�Q�Á�X�H�Q�F�H�� �L�Q�W�H�U�H�V�W��
�V�S�U�H�D�G�V���Z�L�W�K���D���S�R�V�L�W�L�Y�H���D�Q�G���V�L�J�Q�L�À�F�D�Q�W���H�I�I�H�F�W��

Munyengwa and Seabe (2015) examined the policy 
interest rates pass-through to market interest rates 
and the transmission of market interest rates to 
key variables in the economy. The study employed 
an Error Correction Model and the recursive VAR 
methodology on quarterly time-series data from 
1995 to 2013. 

Though this study accounts for the variation 
of interest rates over time, it does not account 
for differences of interest rates across banks. 
Consequently, the impact of bank behaviour is not 
considered in the examination of the transmission 
of market interest rates to key macroeconomic 
variables in the economy.

�7�K�L�V�� �S�D�S�H�U�� �À�O�O�V�� �W�K�L�V�� �J�D�S�� �E�\�� �S�U�R�Y�L�G�L�Q�J�� �X�S���W�R���G�D�W�H��
empirical evidence of the interest rate pass-through 
�D�Q�G�� �G�H�W�H�U�P�L�Q�D�Q�W�V�� �R�I�� �E�D�Q�N�V�
�� �O�H�Q�G�L�Q�J�� �U�D�W�H�V�� �L�Q��
Botswana. The available studies generally use either 
static panel data analysis (Ikhide, 2009; Nanjunga et 
al., 2016) or time-series data analysis (Kganetsano, 
2007; Setlhare, 2013; Munyengwa and Seabe, 2015). 
However, the current study goes beyond the previous 
studies by considering the dynamic panel data for 
commercial banks. Additionally, the study covers 
a more recent period ranging from 2014 to 2020, 
�G�X�U�L�Q�J�� �Z�K�L�F�K�� �W�K�H�U�H�� �K�D�Y�H�� �E�H�H�Q�� �V�L�J�Q�L�À�F�D�Q�W�� �F�K�D�Q�J�H�V��
both in the policy and macroeconomic environment 6. 
The number of commercial banks offering electronic 
banking (e-banking) services has increased and 
there has also been growing competition from non-
�E�D�Q�N���À�U�P�V���R�I�I�H�U�L�Q�J���V�L�P�L�O�D�U���V�H�U�Y�L�F�H�V���W�R���W�K�R�V�H���R�I�I�H�U�H�G��
by commercial banks (Christopher et al., 2020). 
�7�K�H�V�H���G�H�Y�H�O�R�S�P�H�Q�W�V���U�H�Q�G�H�U���W�K�H���À�Q�G�L�Q�J�V���R�I���W�K�H���H�D�U�O�L�H�U��
studies less relevant for current policy design and 
implementation. 

Aboagye et alt. (2008) Ghana Error Correction Model (ECM) The study found that, the market power, bank size, staff costs, administrative costs, the 
extent to which a bank is risk-averse, and inflation increase bank’s net interest rate spreads 
in Ghana. On the other hand, an increase in banks' excess reserves, central bank lending 
rate, and management inefficiency decrease banks' net interest margin. 

Nanjunga et al., (2016) Botswana Pooled Ordinary Least Squares 
(OLS) 

 According to Nanjunga et al., (2016), the bank-specific, banking industry and 
macroeconomic factors that affect the interest rate spread in Botswana include bank 
intermediation, GDP, inflation and the banking sector concentration. Their findings show 
that macroeconomic factors and the banking industry concentration influence interest 
spreads with a positive and significant effect. 

Munyengwa and Seabe 
(2015) 

Botswana ECM and Recursive VAR  The study employed an Error Correction Model and the recursive VAR methodology on 
quarterly time-series data from 1995 to 2013. Though this study accounts for the variation 
of interest rates over time, it does not account for differences of interest rates across banks. 
Consequently, the impact of bank behaviour is not considered in the examination of the 
transmission of market interest rates to key macroeconomic variables in the economy. 

       
 

4. METHODOLOGY 

4.1 Research Design 

This paper uses the system-generalised method 
of moments (system-GMM) 7  developed by 
Arellano-Bover (1995) and Blundel-Bond (1998). 
The method enhances the Arellano-Bond (1991) 
estimator by making additional assumptions 
�W�K�D�W�� �À�U�V�W�� �G�L�I�I�H�U�H�Q�F�H�V�� �R�I�� �L�Q�V�W�U�X�P�H�Q�W�� �Y�D�U�L�D�E�O�H�V�� �D�U�H��
�X�Q�F�R�U�U�H�O�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �À�[�H�G�� �H�I�I�H�F�W�V���� �Z�K�L�F�K�� �L�P�S�U�R�Y�H�V��
�H�I�À�F�L�H�Q�F�\�� �E�\�� �L�Q�W�U�R�G�X�F�L�Q�J�� �D�G�G�L�W�L�R�Q�D�O�� �L�Q�V�W�U�X�P�H�Q�W�V������

6.    The Bank of Botswana policy interest rate (Bank Rate) has been 
�R�Q���D���G�R�Z�Q�Z�D�U�G���W�U�D�M�H�F�W�R�U�\���V�L�Q�F�H���W�K�H�������������J�O�R�E�D�O���À�Q�D�Q�F�L�D�O���F�U�L�V�L�V��
(chart 1), reaching a record low of 3.75 percent in 2020. The 
main reason behind such a trend is related to accommodative 
monetary policy following the economic impact of both the 
�J�O�R�E�D�O�� �À�Q�D�Q�F�L�D�O�� �F�U�L�V�L�V�� �D�Q�G�� �W�K�H�� �U�H�F�H�Q�W�� �&�2�9�,�'�������� �S�D�Q�G�H�P�L�F��

The system-GMM builds a system of two equations, 
the original equation and the transformed equation 
for estimating dynamic panel regressions. The 
system-GMM estimation technique is ideal 
for dynamic panel data over other approaches 
in that it addresses some well-known issues, 
such as the presence of unobserved bank 
�V�S�H�F�L�À�F�� �H�I�I�H�F�W�V���� �S�R�W�H�Q�W�L�D�O�� �H�Q�G�R�J�H�Q�H�L�W�\�� �W�K�D�W�� �D�U�H��
inherent in other methods (Arellano-Bond, 1991; 

7.    For a thorough description of the various GMM estimators, refer 

to David Roodman (2009).  

Table 1: Summary of Selected Related Studies on Determinants of Interest Rate Spreads

unga et al., (2016)

a and S

 

Authors Country  Methodology Summary Points 
Ahokpossi (2013) Sub-Saharan African 

Countries 
Dynamic Panel data model The study found that bank-specific factors such as credit risk, liquidity risk and bank 

equity are important in explaining the variation in spreads, while interest spreads are 
insensitive to economic growth. 

 M) , the 

 res  y and 

  ogy on 



17

BANK OF BOTSWANA

�:�K�H�U�H���D�O�O���V�\�P�E�R�O�V���D�U�H���G�H�À�Q�H�G���D�V���E�H�I�R�U�H���� �¨�� �G�H�Q�R�W�H�V��
�À�U�V�W���G�L�I�I�H�U�H�Q�F�H���W�U�D�Q�V�I�R�U�P�D�W�L�R�Q���R�I���H�T�X�D�W�L�R�Q�����������D�Q�G����������������������������������������
         is a change in time-variant error term. Equation 
(4) is rearranged as a function of changes in residuals 
in order to derive moment conditions.

The orthogonal assumptions of moment conditions 
are                where    is a set of instruments 
that are valid for a given period of time. The moment 
conditions would take the form:

Equation (6) shows that an instrumental variable   
   is uncorrelated with changes in the error term. The 
other assumption is that there is correlation between 
the instrumental variable and the regressors. The 
instrumental variables are then used to correct for 
�H�Q�G�R�J�H�Q�H�L�W�\���L�Q���W�K�H���P�R�G�H�O���D�Q�G���D�U�H���X�V�X�D�O�O�\���F�O�D�V�V�L�À�H�G��
as internal and external instruments. Internal 
instruments are the lagged values of endogenous 
variables, while the external instruments are the 
lagged values of exogenous variables.

4.3 Data and Variable Description

This paper uses annual panel data for eight 
commercial banks in Botswana, namely: Absa 
Bank 9, First National Bank, Standard Chartered 
Bank, Stanbic Bank, Bank Gaborone, Bank of 
Baroda, Access Bank 10 , and First Capital Bank, 
for the period 2014 to 2020. The sample period is 
selected based on the availability of data from the 
Bank of Botswana Banking Supervision Annual 
Reports and selected methodology.

 

9. Following Bank of Botswana regulatory approvals, Absa Bank of 
Botswana, a subsidiary of Absa Group Limited effective February 
10, 2020, received the license to operate and trade under its new 
name from the Bank of Botswana. Formerly known as Barclays 
Bank of Botswana.

10. Access Bank Botswana is a commercial bank formerly known 
as BancABC Botswana, that is headquartered in Gaborone, 
Botswana. In October 2021, Access Bank Group concluded 
the acquisition of 78.15 percent shareholding in the stock of 
the erstwhile BancABC Botswana. The bank subsequently 
�U�H�E�U�D�Q�G�H�G���W�R���L�W�V���F�X�U�U�H�Q�W���Q�D�P�H���W�R���U�H�Á�H�F�W���L�W�V���V�K�D�U�H�K�R�O�G�L�Q�J��

Arellano-Bover, 1995) and accommodates data with 
a small-time component. The model makes several 
assumptions, including strict exogeneity of the 
explanatory variables, homoscedasticity and non-
autocorrelation, and common effects (Greene, 2012). 
In addition, it is imperative to check for the validity 
of the instruments as the system-GMM assumes the 
instruments to be exogenous and this is often done 
using the Sargan/Hansen test, where the null states 
that the instruments are jointly uncorrelated with 
the error term (Roodman, 2009).  

Nonstationary data may affect the validity of panel 
data estimates, although the effect is smaller in 
�V�K�R�U�W�����R�U���
�V�P�D�O�O���7�
�����S�D�Q�H�O�V�����*�U�H�H�Q�H�������������������,�Q���D�G�G�L�W�L�R�Q����
nonstationarity can lead to spurious regression 
relationships (Leroy and Lucotte, 2016). Andries and 
Billon (2016) noted that most studies on interest 
rate pass-through ignore potential nonstationarity 
issues. As such, it is important to test for unit roots 
to ensure that they do not distort long-run effects. 
Therefore, this study uses the Im-Pesaran-Shin test 
for panel unit roots which is a generalisation of the 
Augmented Dickey-Fuller test (Bennouna, 2019; 
Greene, 2012; Van Leuvensteijn et al., 2013; Im and 
Pesaran, 1997; Shin, 1997).

4.2 Econometric Model

The econometric model used in this paper has the 
following functional form:

Where          is the interest rate  spread  of  bank      
�L�Q���S�H�U�L�R�G�������������������U�H�S�U�H�V�H�Q�W�V���E�D�Q�N���V�S�H�F�L�À�F���Y�D�U�L�D�E�O�H�V������
represents   banking   sector   characteristics,  
represents macroeconomic variables and        is the 
disturbance term. The dynamic panel model based 
�R�Q���W�K�H���V�S�H�F�L�À�H�G���I�X�Q�F�W�L�R�Q�D�O���I�R�U�P���L�V���D�V���I�R�O�O�R�Z�V��

The disturbance term      contains two components: 
the   time-variant   component          error    term 
and  the  time-invariant          unobserved  features 
of bank   and is correlated with the regressor    
Consequently,   traditional   approaches   including 
ordinary  least  squares  (OLS),   generalised   least 
squares  (GLS),  and within-transformation produce 
inconsistent estimators  and  alternative  estimation 
methods such as  instrumental  variables (IV) or the 
system-generalised    method  of moments (System-
GMM)  should  be  used  (Greene, 2012). We should 
�Q�R�W�H�����W�K�D�W���H�V�W�L�P�D�W�L�Q�J���W�K�H���P�R�G�H�O���L�Q���À�U�V�W���G�L�I�I�H�U�H�Q�F�H�V��
results  in  an  el imination  of  time-invariant 
unobserved features of the bank, leaving only time-
varying variables as controls. 

A value of � between 0 and 1 implies that interest 
rate spreads persist, but they will eventually return 
to their normal level. A value close to 0 means that 
the industry is fairly competitive, while a value of �  
close to 1 implies less competitive structure 8.

������ �7�K�H�� �F�R�H�I�À�F�L�H�Q�W�� �R�I�� �W�K�H�� �O�D�J�J�H�G�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�� �Y�D�U�L�D�E�O�H�� �W�D�N�H�V��
implausible values (e.g., negative or very small), for small T and 
is highly dependent on the estimation method (refer to Nerlove 
2002).

In order to eliminate the time-invariant unobserved 
�E�D�Q�N���V�S�H�F�L�À�F���I�H�D�W�X�U�H�V�����Z�H���W�D�N�H���W�K�H���À�U�V�W���G�L�I�I�H�U�H�Q�F�H���R�I��
equation (2), this would take the form:
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Following the literature, explanatory variables are 
�F�D�W�H�J�R�U�L�V�H�G���L�Q�W�R���W�K�U�H�H���J�U�R�X�S�V�����E�D�Q�N���V�S�H�F�L�À�F�����E�D�Q�N�L�Q�J��
�L�Q�G�X�V�W�U�\���V�S�H�F�L�À�F�� �D�Q�G�� �P�D�F�U�R�H�F�R�Q�R�P�L�F�� �Y�D�U�L�D�E�O�H�V����
�8�Q�G�H�U�� �E�D�Q�N���V�S�H�F�L�À�F���� �W�K�H�U�H�� �L�V�� �D�V�V�H�W�� �T�X�D�O�L�W�\���� �Q�R�Q��
interest income, liquidity risk, operating costs, bank 
size, tax and capital adequacy ratio. Asset quality 
measures the relative amount of non-performing 
loans. Higher asset quality would allow for a more 
�Á�H�[�L�E�O�H�� �S�D�V�V���W�K�U�R�X�J�K�� ���+�R�O�W�R�Q�� �D�Q�G�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L����
2018). A larger share of non-interest income would 
make banks more sluggish to respond to policy rate 
changes (Pontines and Siregar, 2019). Meanwhile, 
�O�L�T�X�L�G�L�W�\�� �U�L�V�N�� �P�H�D�V�X�U�H�V�� �W�K�H�� �E�D�Q�N�
�V�� �E�D�O�D�Q�F�H�� �V�K�H�H�W��
�K�H�D�O�W�K�� ���+�R�O�W�R�Q�� �D�Q�G�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L���� �������������� �%�D�Q�N�V��
holding more liquid assets may be less exposed 
to shocks and thus have a greater pass-through. 
Similarly, banks with higher capital adequacy ratios 
would be better protected from market shocks and 
therefore have a greater capacity for transmitting 
�L�Q�W�H�U�H�V�W�� �U�D�W�H�� �F�K�D�Q�J�H�V�� ���+�R�O�W�R�Q�� �D�Q�G�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L����
2018).

Operating costs are included to control for managerial 
�H�I�À�F�L�H�Q�F�\���� �0�R�U�H�� �F�R�V�W���H�I�À�F�L�H�Q�W�� �E�D�Q�N�V�� �D�U�H�� �O�L�N�H�O�\�� �W�R��
offer more competitive lending rates (Havranek et 
�D�O���������������������%�D�Q�N���V�L�]�H���U�H�Á�H�F�W�V���S�R�W�H�Q�W�L�D�O���G�L�I�I�H�U�H�Q�F�H�V���L�Q��
�U�L�V�N���� �G�L�Y�H�U�V�L�À�F�D�W�L�R�Q���� �P�D�U�N�H�W�� �S�R�Z�H�U���� �D�Q�G�� �H�F�R�Q�R�P�L�H�V��
�R�I�� �V�F�D�O�H���E�H�Q�H�À�W�V���E�H�W�Z�H�H�Q���V�P�D�O�O�H�U���D�Q�G���O�D�U�J�H�U���E�D�Q�N�V����
However, the impact of bank size on pass-through 
�L�V�� �D�P�E�L�J�X�R�X�V�� ���+�R�O�W�R�Q�� �	�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L���� ��������������
On the one hand, smaller banks would have lower 
market power and thus lower capacity to transmit 

changes in interest rates. On the other hand, smaller 
�E�D�Q�N�V�� �D�U�H�� �O�L�N�H�O�\�� �W�R�� �E�H�� �O�H�V�V�� �G�L�Y�H�U�V�L�À�H�G�� �D�Q�G�� �U�L�V�N�L�H�U����
which may limit their ability to pass-through interest 
rate changes. In addition, higher taxes increase 
�E�D�Q�N�V�
�� �F�R�V�W�V�� �D�Q�G�� �H�Q�F�R�X�U�D�J�H�� �W�K�H�P�� �W�R�� �Z�L�G�H�Q�� �L�Q�W�H�U�H�V�W��
rate spreads to retain margins (Nanjunga et al., 
2016). The model also includes concentration ratio 
as greater bank competition has been associated 
with stronger pass-through (Van Leuvensteijn et al., 
2013). Banks in more consolidated markets might 
be slow in reacting to rising policy rates due to tacit 
collusion.

�0�D�F�U�R�H�F�R�Q�R�P�L�F�� �Y�D�U�L�D�E�O�H�V�� �L�Q�F�O�X�G�H�� �L�Q�Á�D�W�L�R�Q���� �U�H�D�O��
GDP growth rate, and Bank Rate (policy rate). A 
�K�L�J�K�H�U���L�Q�Á�D�W�L�R�Q���U�D�W�H���P�D�\���H�Q�F�R�X�U�D�J�H���E�D�Q�N�V���W�R���D�G�M�X�V�W��
their lending rates more substantially in order to 
�P�D�L�Q�W�D�L�Q���S�U�R�À�W���P�D�U�J�L�Q�V�����*�R�S�D�O�D�Q���D�Q�G���5�D�M�D�Q������������������
�+�L�J�K�H�U���L�Q�Á�D�W�L�R�Q���F�R�X�O�G���D�O�V�R���E�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���D���P�R�U�H��
uncertain environment which might drive banks 
to shift the risks to the consumers (Perera and 
Wickramanayake, 2016). It follows that the pass-
�W�K�U�R�X�J�K�� �Z�R�X�O�G�� �E�H�� �J�U�H�D�W�H�U�� �I�R�U�� �K�L�J�K�H�U�� �L�Q�Á�D�W�L�R�Q�� �U�D�W�H�V����
The real GDP growth rate is included to control 
�I�R�U�� �E�D�Q�N�V�� �E�H�L�Q�J�� �P�R�U�H�� �Á�H�[�L�E�O�H�� �L�Q�� �S�D�V�V�L�Q�J�� �W�K�U�R�X�J�K��
interest rate changes during periods of faster growth 
(Gopalan & Rajan, 2017). 

Table 2: List of Variables
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4.4 Limitations

The methodology has certain limitations. The 
model does not control for possible effects of non-
core liabilities, credit default swap spreads, and 
institutional quality on loan pricing (Holton and 
�5�R�G�U�L�J�X�H�]���G�
�$�F�U�L�����������������3�H�U�H�U�D���D�Q�G���:�L�F�N�U�D�P�D�Q�D�\�D�N�H����
������������ �3�R�Q�W�L�Q�H�V�� �D�Q�G�� �6�L�U�H�J�D�U���� �������������� �6�S�H�F�L�À�F�D�O�O�\����
improvements in transparency, governance, and 
accountability may enhance interest rate pass-
through. Another drawback of the proposed approach 
is that it does not account for potential structural 
breaks in the interest rate series. This may have 
implications for both unit root testing and statistical 
inferences regarding regression relationships 
(Marotta, 2009). Notably, the null hypothesis of no 
long-run relationship may be underestimated in the 
presence of structural breaks (Andries and Billon, 
2016).

Another limitation is that the study does not capture 
possible asymmetry in lending rate adjustments 
(Andries and Billon, 2016; Belke et al., 2013). In 
particular, adjustments of lending rates could 
be sticky downwards in a market with imperfect 
�F�R�P�S�H�W�L�W�L�R�Q�� �D�V�� �E�D�Q�N�V�� �V�H�H�N�� �W�R�� �E�R�R�V�W�� �W�K�H�L�U�� �S�U�R�À�W�V����
However, the employed model does not account for 
this sign asymmetry. At the same time, decreases in 
market interest rates might be passed-through to  

Table 3 above shows that interest rate spread 
averaged 4.43 percentage points with a standard 
deviation of 2.05, ranging from 0.9 percentage 
�S�R�L�Q�W�V�� �W�R�� ���������� �S�H�U�F�H�Q�W�D�J�H�� �S�R�L�Q�W�V���� �Z�K�L�F�K�� �U�H�Á�H�F�W�V��
the considerable variability in loan markups across 
major banks in Botswana. The banks included in the 
�V�D�P�S�O�H���Y�D�U�\���J�U�H�D�W�O�\���L�Q���W�H�U�P�V���R�I���O�L�T�X�L�G�L�W�\�����S�U�R�À�W�D�E�L�O�L�W�\����
costs, and size. The mean HHI concentration index of 
0.18 shows that the banking industry in Botswana 
is moderately concentrated. Economic conditions 
during the sample period vary greatly with the GDP 
growth average of 1.3 percent and varying between 
�����������S�H�U�F�H�Q�W���W�R�����������S�H�U�F�H�Q�W�����Z�K�L�O�H���L�Q�Á�D�W�L�R�Q���K�D�G���D�Q��

average of 3.1 percent and the bank rate averaged 
5.4 percent. Overall, sample banks noticeably 
�G�L�I�I�H�U�� �L�Q�� �À�U�P���O�H�Y�H�O�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G�� �D�U�H�� �O�L�N�H�O�\�� �W�R��
have considerable market power compared to the 
competition. 

a greater degree to deposit interest rates compared 
to when there are increases in market interest 
rates (Andries and Billon, 2016). Another potential 
limitation of the empirical model is that it does 
not differentiate between various loan products. 
�0�H�D�Q�Z�K�L�O�H���� �E�D�Q�N�V�
�� �S�U�L�F�L�Q�J�� �S�R�O�L�F�L�H�V�� �I�R�U�� �L�Q�Y�H�V�W�P�H�Q�W����
consumption, and real estate products are likely 
to be different and further depend on the target 
institutional sector (Bennouna, 2019; Havranek et 
al., 2016).The study has implications for further 
research into more differentiated banks loan 
products and consideration for other econometric 
techniques that captures asymmetry in adjustment 
of lending rates.

5. REGRESSION RESULTS

�7�K�L�V�� �V�H�F�W�L�R�Q�� �S�U�H�V�H�Q�W�V�� �W�K�H�� �P�D�L�Q�� �À�Q�G�L�Q�J�V�� �R�I�� �W�K�H��
analysis. Firstly, a preliminary analysis is performed 
using descriptive tools to assess key patterns in 
the data. Secondly, a System-GMM dynamic panel 
regression model is estimated to determine the 
degree/magnitude of interest rate pass-through 
and major determinants of interest rate spread in 
Botswana.

Table 3: Descriptive Statistics
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Chart 4 shows that interest rate spreads in Botswana have been steadily declining between 2008 and 2020. 
�&�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �S�H�U�L�R�G�� �L�P�P�H�G�L�D�W�H�O�\�� �I�R�O�O�R�Z�L�Q�J�� �W�K�H�� ���������� �J�O�R�E�D�O�� �À�Q�D�Q�F�L�D�O�� �F�U�L�V�L�V���� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�V�� �D�U�H��
approximately half as large in more recent years. Moreover, the cross-sectional variability in spreads has also 
been decreasing. Therefore, interest rate spreads can be expected to be serially correlated, as illustrated in 
Chart 5.

Source: Author’s compilation using data from BoB Annual Reports

Chart 5. Autocorrelation in Interest Rate Spreads of Banks in Botswana

Source: Author’s compilation using data from BOB Annual Reports

Chart 4: Interest Rate Spread of Banks in Botswana (2008 - 2020)
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Higher current interest rate spreads are strongly associated with high spreads in the previous year for almost 
all panels. This supports the choice of the dynamic panel framework for investigating the determinants of 
interest rate spreads in Botswana. Correlations between interest rate spread and independent variables are 
presented in Table 4.

�7�K�H�� �O�D�U�J�H�V�W�� �F�R�U�U�H�O�D�W�L�R�Q�V�� �I�R�U�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�V�� �D�U�H�� �H�V�W�L�P�D�W�H�G�� �I�R�U�� �R�S�H�U�D�W�L�Q�J�� �F�R�V�W�V���� �E�D�Q�N�� �V�L�]�H���� �L�Q�Á�D�W�L�R�Q�� �D�Q�G��
�E�D�Q�N���U�D�W�H�����7�K�H���F�R�U�U�H�V�S�R�Q�G�L�Q�J���F�R�H�I�À�F�L�H�Q�W�V���D�U�H���S�R�V�L�W�L�Y�H�����L�P�S�O�\�L�Q�J���W�K�D�W���K�L�J�K�H�U���V�S�U�H�D�G�V���D�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���O�D�U�J�H�U����
�P�R�U�H���S�U�R�À�W�D�E�O�H�����D�Q�G���O�H�V�V���H�I�À�F�L�H�Q�W���E�D�Q�N�V�����$�V���H�[�S�H�F�W�H�G�����W�K�H���E�D�Q�N���U�D�W�H���L�V���D�O�V�R���S�R�V�L�W�L�Y�H�O�\���F�R�U�U�H�O�D�W�H�G���Z�L�W�K���L�Q�W�H�U�H�V�W��
�U�D�W�H���V�S�U�H�D�G�V�����D�O�W�K�R�X�J�K���R�Q�O�\���D���P�R�G�H�U�D�W�H���D�V�V�R�F�L�D�W�L�R�Q���L�V���R�E�V�H�U�Y�H�G�����7�K�L�V���P�D�\���U�H�Á�H�F�W���D���U�H�O�D�W�L�Y�H�O�\���O�R�Z���L�Q�W�H�U�H�V�W���U�D�W�H��
pass-through. The observed correlation between operating costs and interest rate spreads might be driven by 
outliers (Chart 6).

Source: Author’s compilation using data from BOB Annual Reports

Table 4: Correlation Matrix

Chart 6. Interest Rate Spread and Firm-Level Variables of Banks in Botswana
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�2�Y�H�U�D�O�O���� �À�U�P���O�H�Y�H�O�� �Y�D�U�L�D�E�O�H�V�� �G�R�� �Q�R�W�� �D�S�S�H�D�U�� �W�R�� �K�D�Y�H�� �D�� �V�W�U�R�Q�J�� �D�V�V�R�F�L�D�W�L�R�Q�� �Z�L�W�K�� �V�S�U�H�D�G�V���� �$�V�� �H�[�S�H�F�W�H�G���� �J�U�H�D�W�H�U��
market power and higher policy rate may induce upward adjustments in loan markups (Chart 6).

5.2 Regression Analysis 

�������������6�S�H�F�L�À�F�D�W�L�R�Q���7�H�V�W�V

�7�D�E�O�H�� ���� �V�X�P�P�D�U�L�V�H�V�� �W�K�H�� �U�H�V�X�O�W�V�� �R�I�� �V�S�H�F�L�À�F�D�W�L�R�Q�� �W�H�V�W�V�� �I�R�U�� �S�D�Q�H�O�� �X�Q�L�W�� �U�R�R�W�V���� �W�K�H�� �Y�D�O�L�G�L�W�\�� �R�I�� �R�Y�H�U�L�G�H�Q�W�L�I�\�L�Q�J��
�U�H�V�W�U�L�F�W�L�R�Q�V�����D�Q�G���D�X�W�R�F�R�U�U�H�O�D�W�L�R�Q���L�Q���À�U�V�W���G�L�I�I�H�U�H�Q�F�H�G���H�U�U�R�U�V��

The null hypothesis of the Im-Pesaran-Shin test 
of all panels containing a unit root is rejected at 
the 1 percent for the dependent variable and the 
5 percent for independent regressors. Therefore, 
potential nonstationarity should not affect long-run 
relationships between the variables. The null of the 
Sargan test of the overidentifying restrictions cannot 
be rejected at conventional levels implying that the 
overidentifying restrictions are valid. The results of 
the Arellano-Bond test for serial correlation in the 
�À�U�V�W���G�L�I�I�H�U�H�Q�F�H�G�� �H�U�U�R�U�V�� �D�O�V�R�� �V�K�R�Z�� �Q�R�� �H�Y�L�G�H�Q�F�H�� �R�I��
�P�L�V�V�S�H�F�L�À�F�D�W�L�R�Q���� �7�K�H�� �Q�X�O�O�� �K�\�S�R�W�K�H�V�L�V�� �R�I�� �Q�R�� �V�H�U�L�D�O��
�F�R�U�U�H�O�D�W�L�R�Q���L�V���U�H�M�H�F�W�H�G���R�Q�O�\���I�R�U���À�U�V�W���G�L�I�I�H�U�H�Q�F�H�G���H�U�U�R�U�V��
�D�W�� �R�U�G�H�U�� �R�Q�H���� �F�R�Q�V�L�V�W�H�Q�W�� �Z�L�W�K�� �W�K�H�� �À�U�V�W�� �G�L�I�I�H�U�H�Q�F�H��
of white noise being necessarily autocorrelated.

The null cannot be rejected for order two, which 
�L�P�S�O�L�H�V���Q�R���P�R�G�H�O���P�L�V�V�S�H�F�L�À�F�D�W�L�R�Q��

Strict exogeneity is an important assumption in 
dynamic panel regressions. Variables that are not 
strictly exogenous can be correlated with past or 
future error terms. It is possible for unpredictable 
�H�U�U�R�U�V�� �L�Q�� �W�K�H�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�� �W�R�� �L�Q�Á�X�H�Q�F�H�� �À�U�P��
level characteristics in the future. To explore the 
robustness of the results to treating all variables as 
�H�[�R�J�H�Q�R�X�V�����D�Q���D�O�W�H�U�Q�D�W�L�Y�H���V�S�H�F�L�À�F�D�W�L�R�Q���L�V���F�R�Q�V�L�G�H�U�H�G��
�Z�K�H�U�H�� �E�D�Q�N���V�S�H�F�L�À�F�� �Y�D�U�L�D�E�O�H�V�� �D�U�H�� �W�U�H�D�W�H�G�� �D�V��
predetermined. In addition, the model is estimated 
with robust standard errors clustered on bank-level 
to address heterogeneity concerns.

Test Test statistic

Im-Pesaran-Shin unit-root test for the dependent 
variable

-4.092***

Sargan test1 56.703 [P-Value = 0.2635]

AR(2)2 -0.352 [P-Value = 0.7692]

Notes:  1. The test for over-identifying restrictions in S-GMM dynamic model estimation.
 2. Arellano-Bond test that average autocovariance in residual of order 2 is 0 (H0: No autocorrelation).
�� �����
�����
�
�����
�
�
���G�H�Q�R�W�H�V���W�K�H���O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H���D�W���W�K�H�������������������D�Q�G���������O�H�Y�H�O�����U�H�V�S�H�F�W�L�Y�H�O�\������������������������

Source: Author’s compilation using data from BOB Annual Reports

�7�D�E�O�H���������6�S�H�F�L�À�F�D�W�L�R�Q���7�H�V�W�V
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The null cannot be rejected for order two, which 
�L�P�S�O�L�H�V���Q�R���P�R�G�H�O���P�L�V�V�S�H�F�L�À�F�D�W�L�R�Q��

Strict exogeneity is an important assumption in 
dynamic panel regressions. Variables that are not 
strictly exogenous can be correlated with past or 
future error terms. It is possible for unpredictable 
�H�U�U�R�U�V�� �L�Q�� �W�K�H�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�� �W�R�� �L�Q�Á�X�H�Q�F�H�� �À�U�P��
level characteristics in the future. To explore the 
robustness of the results to treating all variables as 
�H�[�R�J�H�Q�R�X�V�����D�Q���D�O�W�H�U�Q�D�W�L�Y�H���V�S�H�F�L�À�F�D�W�L�R�Q���L�V���F�R�Q�V�L�G�H�U�H�G��
�Z�K�H�U�H�� �E�D�Q�N���V�S�H�F�L�À�F�� �Y�D�U�L�D�E�O�H�V�� �D�U�H�� �W�U�H�D�W�H�G�� �D�V��
predetermined. In addition, the model is estimated 
with robust standard errors clustered on bank-level 
to address heterogeneity concerns.

�7�Z�R�� �H�V�W�L�P�D�W�H�G�� �V�L�J�Q�L�À�F�D�Q�W�� �H�I�I�H�F�W�V�� �D�U�H�� �U�R�E�X�V�W�� �W�R��
�F�K�D�Q�J�H�V�� �L�Q�� �P�R�G�H�O�� �V�S�H�F�L�À�F�D�W�L�R�Q���� �Q�D�P�H�O�\�� �R�S�H�U�D�W�L�Q�J��
costs and bank size. Operating costs positively affect 
�W�K�H�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�� �W�K�D�W�� �L�V�� �V�L�J�Q�L�À�F�D�Q�W�� �D�W�� �W�K�H�� ����
percent in all models. Increasing the ratio of non-
operating costs to total assets by one percentage point 
increases the spread by around 1.2 percent. This 
�H�I�I�H�F�W�� �V�H�H�P�V�� �H�F�R�Q�R�P�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W���� �F�R�Q�V�L�G�H�U�L�Q�J��
the sample mean interest rate spread of 6.1 percent. 
Larger banks are also associated with greater loan 
�P�D�U�N�X�S�V���� �$�J�D�L�Q���� �W�K�H�� �H�I�I�H�F�W�� �L�V�� �V�L�J�Q�L�À�F�D�Q�W�� �D�W�� �O�H�D�V�W��
at the 5 percent for all models and becomes more 
pronounced if bank size is treated as a predetermined 
variable.

The effects of other regressors such as non-interest 
income, tax, concentration, and GDP growth are not 
�U�R�E�X�V�W���W�R���F�K�D�Q�J�H�V���L�Q���P�R�G�H�O���V�S�H�F�L�À�F�D�W�L�R�Q�����0�H�D�Q�Z�K�L�O�H����
certain variables are estimated to have no impact on 
�L�Q�W�H�U�H�V�W���U�D�W�H���V�S�U�H�D�G�V���U�H�J�D�U�G�O�H�V�V���R�I���W�K�H���V�S�H�F�L�À�F�D�W�L�R�Q����

5.2.2 Results

The results of estimating dynamic panel data 
regressions are presented in Table 6. Model 1 
�U�H�S�U�H�V�H�Q�W�V�� �D�� �E�D�V�H�O�L�Q�H�� �V�S�H�F�L�À�F�D�W�L�R�Q�� �Z�L�W�K�R�X�W�� �U�R�E�X�V�W��
�V�W�D�Q�G�D�U�G���H�U�U�R�U�V���D�Q�G���À�U�P���V�S�H�F�L�À�F���Y�D�U�L�D�E�O�H�V���W�U�H�D�W�H�G���D�V��
�H�[�R�J�H�Q�R�X�V�����0�R�G�H�O�������Z�L�O�O���E�H���W�K�H���E�D�V�H�O�L�Q�H���V�S�H�F�L�À�F�D�W�L�R�Q��
with robust standard errors, while model 3 will 
�V�H�U�Y�H�� �D�V�� �D�Q�� �D�O�W�H�U�Q�D�W�L�Y�H�� �V�S�H�F�L�À�F�D�W�L�R�Q�� �Z�L�W�K�� �À�U�P���O�H�Y�H�O��
variables treated as predetermined, with robust 
standard errors clustered on bank level.

Table 6: System-GMM Dynamic Panel Data Model Results (Dependent Variable: IRS)

�1�R�W�H�V���������������
�����
�
�����
�
�
���G�H�Q�R�W�H�V���W�K�H���O�H�Y�H�O���R�I���F�D�Q�F�H���D�W���W�K�H�������������������D�Q�G���������O�H�Y�H�O�����U�H�V�S�H�F�W�L�Y�H�O�\��
�����������������������������������������U�H�S�U�H�V�H�Q�W���W�K�H���V�W�D�Q�G�D�U�G���H�U�U�R�U�V��
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This includes asset quality, liquidity risk, capital 
�D�G�H�T�X�D�F�\�� �U�D�W�L�R���� �L�Q�Á�D�W�L�R�Q���� �D�Q�G�� �E�D�Q�N�� �U�D�W�H���� �7�K�H��
macroeconomic variables such as GDP and 
�L�Q�Á�D�W�L�R�Q�� �K�D�Y�H�� �Q�R�� �V�L�J�Q�L�À�F�D�Q�W�� �H�I�I�H�F�W�� �R�Q�� �W�K�H�� �L�Q�W�H�U�H�V�W��
rate spread during the period under study. These 
�U�H�V�X�O�W�V�� �V�X�S�S�R�U�W�� �W�K�H�� �À�Q�G�L�Q�J�V�� �R�E�W�D�L�Q�H�G�� �E�\�� �0�D�X�G�R�V��
and Solis (2009) for the Mexican banks. This 
indicates that macroeconomic variables do not affect 
the determination of the interest rate spread in 
�%�R�W�V�Z�D�Q�D�
�V���E�D�Q�N�L�Q�J���L�Q�G�X�V�W�U�\����

The results on the role of bank size in interest 
rate spreads are found to be in line with Holton 
�D�Q�G�� �5�R�G�U�L�J�X�H�]�� �G�
�$�F�U�L�� �������������� �D�Q�G�� �3�H�U�H�U�D�� �D�Q�G��
Wickramanayake (2016). The greater market power 
of larger banks would allow them to pass-through 
less of the changes in the policy rate. Considering 
the relatively moderate concentration in the banking 
�L�Q�G�X�V�W�U�\�� �L�Q�� �%�R�W�V�Z�D�Q�D���� �O�D�U�J�H�U�� �À�U�P�V�� �F�R�X�O�G�� �E�H�� �D�E�O�H��
to enjoy greater loan markups without suffering 
substantial losses in market share. These results are 
�F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���À�Q�G�L�Q�J�V���R�I���+�R�O�W�R�Q���D�Q�G���5�R�G�U�L�J�X�H�]��
�G�
�$�F�U�L�������������������Z�K�R���U�H�S�R�U�W�H�G���D���V�L�J�Q�L�À�F�D�Q�W���U�H�O�D�W�L�R�Q�V�K�L�S��
�E�H�W�Z�H�H�Q�� �E�D�Q�N�� �V�L�]�H�� �D�Q�G�� �S�D�V�V���W�K�U�R�X�J�K���� �7�K�H�� �À�Q�G�L�Q�J�V��
are also in line with Perera and Wickramanayake 
(2016), who found market power to be a major 
determinant of retail interest rate adjustments. 

�7�K�H�� �H�V�W�L�P�D�W�H�G�� �V�L�J�Q�L�À�F�D�Q�W�� �H�I�I�H�F�W�� �R�I�� �P�D�Q�D�J�H�U�L�D�O��
�H�I�À�F�L�H�Q�F�\���R�Q���V�S�U�H�D�G�V���L�V���L�Q���O�L�Q�H���Z�L�W�K���-�H�I�I�H�U�L�V���D�Q�G���6�H�M�R�H��
(2018). They noted that costs constitute the major 
component of spreads in large banks in Botswana. 
�6�L�P�L�O�D�U�� �À�Q�G�L�Q�J�V�� �Z�H�U�H�� �U�H�S�R�U�W�H�G�� �E�\�� �+�D�Y�U�D�Q�H�N�� �H�W��
�D�O���� ���������������� �Z�K�R�� �I�R�X�Q�G�� �W�K�D�W�� �F�R�V�W�� �H�I�À�F�L�H�Q�F�\�� �Z�D�V�� �D��
major determinant of loan markups. Meanwhile, 
�W�K�H�� �À�Q�G�L�Q�J�V�� �U�H�J�D�U�G�L�Q�J�� �W�K�H�� �L�P�S�D�F�W�� �R�I�� �P�D�Q�D�J�H�U�L�D�O��
�H�I�À�F�L�H�Q�F�\���D�U�H���L�Q���F�R�Q�W�U�D�V�W���Z�L�W�K���1�D�Q�M�X�Q�J�D���H�W���D�O�����������������·�V��
�À�Q�G�L�Q�J�� �R�I�� �D�� �Q�R�Q���V�L�J�Q�L�À�F�D�Q�W�� �H�I�I�H�F�W�� �R�I�� �R�S�H�U�D�W�L�Q�J�� �F�R�V�W��
on interest rate spreads in Botswana. Nanjunga 
et al. (2016) used a simple pooled OLS model to 
estimate the effect that might have failed to capture 
cross-sectional heterogeneity and account for the 
endogeneity of lagged interest rate spreads. 

The absence of effects for macroeconomic factors is 
inconsistent with their expected effects (Perera and 
Wickramanayake, 2016; Gopalan and Rajan, 2017). 
The results can be attributed to banks in Botswana 
maintaining relatively high loan markups regardless 
of short-term changes in economic conditions. In 
�S�D�U�W�L�F�X�O�D�U���� �L�Q�Á�D�W�L�R�Q�� �Z�R�X�O�G�� �K�D�Y�H�� �D�� �O�R�Z�H�U�� �H�I�I�H�F�W�� �R�Q��
loan pricing during uncertain times if the banks are 
already exploiting their considerable market power 
to shift the risks to the consumers. Likewise, the 
pass-through of policy rate changes would be lower 
for large banks with little to no threat to their market 
share.

6. CONCLUSION AND POLICY 
RECOMMENDATIONS

The study aimed to estimate the interest rate pass-
through and identify the determinants of interest 
rate spreads in commercial banks in Botswana. The 
�D�Q�D�O�\�V�L�V���V�K�R�Z�H�G���W�K�D�W���V�S�U�H�D�G�V���D�U�H���L�Q�Á�X�H�Q�F�H�G���E�\���W�Z�R��
�P�D�L�Q�� �À�U�P���O�H�Y�H�O�� �Y�D�U�L�D�E�O�H�V���� �À�U�P�� �V�L�]�H�� �D�Q�G�� �P�D�Q�D�J�H�U�L�D�O��
�H�I�À�F�L�H�Q�F�\���� �/�D�U�J�H�U�� �D�Q�G�� �O�H�V�V�� �H�I�À�F�L�H�Q�W�� �À�U�P�V�� �Z�H�U�H��
�I�R�X�Q�G�� �W�R�� �K�D�Y�H�� �V�L�J�Q�L�À�F�D�Q�W�O�\�� �K�L�J�K�H�U�� �O�R�D�Q�� �P�D�U�N�X�S�V����
�2�Q�� �W�K�H�� �R�W�K�H�U�� �K�D�Q�G���� �À�U�P���O�H�Y�H�O�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �V�X�F�K��
as asset quality, liquidity, and capital adequacy 
ratio were revealed to have no impact on interest 
rate spreads. Similarly, no effect was established 
�I�R�U�� �P�D�F�U�R�H�F�R�Q�R�P�L�F�� �Y�D�U�L�D�E�O�H�V���� �L�Q�F�O�X�G�L�Q�J�� �L�Q�Á�D�W�L�R�Q��
�D�Q�G�� �E�D�Q�N�� �U�D�W�H���� �2�Y�H�U�D�O�O���� �W�K�H�V�H�� �À�Q�G�L�Q�J�V�� �U�H�Á�H�F�W�� �W�K�H��
relatively high level of concentration and poor quality 
�R�I���W�K�H���À�Q�D�Q�F�L�D�O���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���R�I���%�R�W�V�Z�D�Q�D�
�V���E�D�Q�N�L�Q�J

industry. As a result, large banks may maintain high 
loan markups regardless of economic conditions, 
reducing the sensitivity of spreads to macroeconomic 
�R�U���À�U�P���O�H�Y�H�O���V�K�R�F�N�V����

The following policy recommendations can be made 
�E�D�V�H�G���R�Q���W�K�H���D�E�R�Y�H���U�H�V�X�O�W�V�����)�L�U�V�W�O�\�����W�K�H���L�G�H�Q�W�L�À�H�G���U�R�O�H��
of operating costs in determining interest rate spreads 
indicates that policymakers should consider how 
�W�K�H�� �R�S�H�U�D�W�L�Q�J�� �H�I�À�F�L�H�Q�F�L�H�V�� �R�I�� �%�R�W�V�Z�D�Q�D�
�V�� �E�D�Q�N�V�� �F�D�Q��
be improved. One possible scenario is to gradually 
move from branch-based to electronic banking, 
similar to more developed economies. Authorities 
may introduce new policies that promote this shift 
�W�R�� �D�G�G�U�H�V�V�� �H�[�L�V�W�L�Q�J�� �L�Q�H�I�À�F�L�H�Q�F�L�H�V���� �7�K�L�V�� �F�R�X�O�G�� �E�H��
�V�X�S�S�R�U�W�H�G���E�\���L�P�S�U�R�Y�L�Q�J���W�K�H���T�X�D�O�L�W�\���R�I���À�Q�D�Q�F�L�D�O���P�D�U�N�H�W��
infrastructures such as the technical systems, as the 
disparity in current technological capabilities and 
required solutions might be impeding the growth of 
the banking sector in the country.

Secondly, the observed role of bank size in determining 
�L�Q�W�H�U�H�V�W�� �U�D�W�H�� �V�S�U�H�D�G�V�� �O�L�N�H�O�\�� �U�H�Á�H�F�W�V�� �W�K�H�� �L�Q�G�X�V�W�U�\�
�V��
relatively high level of concentration. Therefore, 
policymakers should work towards promoting a more 
competitive industry. Encouraging competition may 
require improving established regulatory practices to 
reduce entry barriers of new banks, and especially 
citizen owned. It is also important for the monetary 
authorities in Botswana to properly communicate 
existing monetary policy issues to commercial 
banks to improve pass-through. In addition, the 
implemented monetary policy reforms are expected 
to enhance effectiveness of the bank rate, after the 
Bank of Botswana replaced the key Bank Rate with a 
Monetary Policy Rate based on the seven-day Bank of 
�%�R�W�V�Z�D�Q�D���&�H�U�W�L�À�F�D�W�H�����%�R�%�&�V�����\�L�H�O�G�����D�V���S�D�U�W���R�I���Z�L�G�H��
ranging measures to enhance the transmission of 
monetary policy. Overall, currently employed policies 
�D�S�S�H�D�U���W�R���E�H���L�Q�V�X�I�À�F�L�H�Q�W���I�R�U���F�R�Q�W�U�R�O�O�L�Q�J���L�Q�W�H�U�H�V�W���U�D�W�H��
spreads in the industry.
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ABSTRACT

�7�K�L�V�� �V�W�X�G�\�� �L�Q�Y�H�V�W�L�J�D�W�H�V�� �W�K�H�� �L�P�S�D�F�W�� �R�I�� �P�R�Q�H�W�D�U�\��
�S�R�O�L�F�\�� �R�Q�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W�� �L�Q�� �%�R�W�V�Z�D�Q�D�� �X�V�L�Q�J�� �D�Q��
�D�X�W�R�U�H�J�U�H�V�V�L�Y�H�� �G�L�V�W�U�L�E�X�W�H�G�� �O�D�J�� ���$�5�'�/���� �P�R�G�H�O�� �E�D�V�H�G��
�R�Q�� �T�X�D�U�W�H�U�O�\�� �W�L�P�H�� �V�H�U�L�H�V�� �G�D�W�D�� �I�R�U�� �W�K�H�� �S�H�U�L�R�G�� ���������� �W�R��
������������ �7�K�H�� �U�H�V�X�O�W�V�� �R�I�� �W�K�L�V�� �V�W�X�G�\�� �V�K�R�Z�� �W�K�D�W�� �P�R�Q�H�W�D�U�\��
�S�R�O�L�F�\���K�D�V���D���S�R�V�L�W�L�Y�H���D�Q�G���V�L�J�Q�L�À�F�D�Q�W���V�K�R�U�W�����D�Q�G���O�R�Q�J��
�W�H�U�P�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �Z�L�W�K�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W���� �)�X�U�W�K�H�U�P�R�U�H����
�L�Q�Á�D�W�L�R�Q���D�Q�G���K�R�X�V�H�K�R�O�G���G�H�S�R�V�L�W�V���L�Q�Á�X�H�Q�F�H���W�K�H���O�H�Y�H�O�V��
�R�I�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W�� �L�Q�� �E�R�W�K�� �S�H�U�L�R�G�V���� �Z�K�L�O�H�� �K�R�X�V�H�K�R�O�G��
�L�Q�F�R�P�H���H�[�H�U�W�V���D���S�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q�O�\���L�Q���W�K�H���V�K�R�U�W���U�X�Q����
�0�H�D�Q�Z�K�L�O�H�����K�R�X�V�H�K�R�O�G���F�R�Q�V�X�P�S�W�L�R�Q���Z�D�V���I�R�X�Q�G���Q�R�W���W�R��
�K�D�Y�H���D�Q�\���L�Q�Á�X�H�Q�F�H���R�Q���K�R�X�V�H�K�R�O�G���G�H�E�W���L�Q���E�R�W�K���W�K�H���V�K�R�U�W��
�D�Q�G���O�R�Q�J���U�X�Q�����7�K�H���À�Q�G�L�Q�J�V���R�I���W�K�H���V�W�X�G�\���V�X�J�J�H�V�W���W�K�D�W��
�L�Q�� �W�K�H�� �I�R�U�P�X�O�D�W�L�R�Q�� �D�Q�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �P�R�Q�H�W�D�U�\��
�S�R�O�L�F�\�� �L�Q�� �%�R�W�V�Z�D�Q�D���� �W�K�H�U�H�� �L�V�� �Q�H�H�G�� �W�R�� �F�R�Q�V�L�G�H�U�� �O�H�Y�H�O�V��
�R�I�� �K�R�X�V�H�K�R�O�G���G�H�E�W���� �7�K�L�V���Z�R�X�O�G���K�H�O�S���H�O�L�P�L�Q�D�W�H���I�H�D�U���R�I��
�W�K�H���U�D�S�L�G���U�L�V�H���L�Q���K�R�X�V�H�K�R�O�G���G�H�E�W���D�Q�G���W�K�H���G�H�W�H�U�L�R�U�D�W�L�R�Q��
�R�I�� �K�R�X�V�H�K�R�O�G�V�·�� �U�H�V�L�O�L�H�Q�F�H�� �W�R�� �D�G�Y�H�U�V�H�� �P�D�F�U�R�H�F�R�Q�R�P�L�F��
�V�K�R�F�N�V��

1. INTRODUCTION

The empirical literature recognises the importance 
of monitoring changes in household debt and income 
levels for the conduct of monetary policy. Recent 
years have seen considerable growing interest in 
understanding the impact of monetary policy on 
microeconomic variables, such as household debt, 
incomes, savings and consumption. This is unlike 
in the past where the fundamental interest was the 
�L�Q�Á�X�H�Q�F�H�� �R�I�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �R�Q�� �W�K�H�� �U�H�D�O�� �H�F�R�Q�R�P�\��
(Flodén et al., 2021). The relationship between 
monetary policy and household debt gained attention 
in the empirical literature following the 2008/09 
�J�O�R�E�D�O�� �À�Q�D�Q�F�L�D�O�� �F�U�L�V�L�V�� �Z�K�H�U�H�� �P�D�F�U�R�H�F�R�Q�R�P�L�F��
consequences of the crisis were more severe in 
economies with high household indebtedness prior 
to the crisis (Fagereng et al., 2022). This stimulated 
policy discussions about whether monetary policy 
should tighten amid accelerating household debt.

Authors hold different views on the response of 
household debt to changes in monetary policy. For 
example, there is a wide consensus that highly 
leveraged borrowers are more responsive to monetary 
policy shock (Wong, 2019; Turdaliev and Zhang, 
2019; Kim and Lim, 2020; Flodén et al., 2021; 
Fagereng et al., 2022). Turdaliev and Zhang (2019) 
further highlight that overall, households are better 
off when their leverage is lower. Some literature 
(Kim and Lim 2020; Flodén et al., 2021) emphasise 
�W�K�D�W�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �K�D�V�� �D�� �V�L�J�Q�L�À�F�D�Q�W�� �L�P�S�D�F�W�� �L�Q��
countries with a higher share of adjustable-rate 
loans. However, Cloyne and Surico (2016) is of the 
view that monetary policy may be less effective when 
households have high levels of debt.

11. Senior Economists, Money and Financial Markets Unit and 
Modelling and Forecasting Unit, respectively, Research and 
Financial Stability Department. The views expressed in this 
�S�D�S�H�U�� �D�U�H�� �W�K�R�V�H�� �R�I�� �W�K�H�� �D�X�W�K�R�U�V�� �D�Q�G�� �G�R�� �Q�R�W�� �Q�H�F�H�V�V�D�U�L�O�\�� �U�H�Á�H�F�W��
those of Bank of Botswana.

The relationship between monetary policy and 
household debt is an important topic of discussion 
for several reasons. First, it helps central banks 
or monetary authorities to have reliable estimates 
of the reaction of household loans to adjustments 
in monetary policy instruments, a critical step in 
formulating effective policy decisions (Rigobon and 
Sack, 2004). Second, it helps to evaluate the impact 
of monetary policy shocks on household portfolios 
(holdings of real estates, shares and bonds) and 
other variables (unemployment rate, wages and 
house prices) (Lenza and Slacalek, 2018). Third, it 
provides insights into the economic behaviour of 
households and, fourth, in analysing their choices 
and reactions to policy changes.

In Botswana, the transmission mechanism of 
monetary policy has received noticeable empirical 
attention in economic literature. The ultimate 
objective has been to establish how monetary policy 
is transmitted to key macroeconomic variables, such 
�D�V���R�X�W�S�X�W���D�Q�G���L�Q�Á�D�W�L�R�Q�����.�J�D�Q�H�W�V�D�Q�R�����������������6�H�W�O�K�D�U�H����
2013; Seabe and Munyengwa, 2015). However, work 
that covers reactions of microeconomic variables is 
lacking. Nonetheless, Violante et al., (2018) highlight 
that monitoring the distribution of income and the 
impact of monetary policy on different categories of 
households is paramount for a better understanding 
of the monetary policy transmission mechanism.  

Meanwhile, Bank of Botswana (the Bank hereafter) 
recognises that changes in the policy rate could 
strongly affect household debt, thus, considers 
the level of credit (as one of the key indicators of 
demand pressures) when making monetary policy 
decisions. The main objective of this study is, 
therefore, to establish how changes to monetary 
policy impact household debt in Botswana. This 
paper adds to the existing empirical literature on the 
impact of monetary policy in Botswana by providing 
microeconomic evidence on the impact of additional 
�Y�D�U�L�D�E�O�H�V�����V�X�F�K���D�V���L�Q�Á�D�W�L�R�Q�����K�R�X�V�H�K�R�O�G���F�R�Q�V�X�P�S�W�L�R�Q����
deposits and income on household debt. 

The rest of the paper is organised as follows: the next 
section discusses monetary policy developments 
and trends in household debt in Botswana; Section 
3 discusses the empirical literature; while Section 4 
presents data sources, methodology and empirical 
results. Section 5 concludes and presents policy 
recommendations

2. MONETARY POLICY EVOLUTION 
AND TRENDS IN HOUSEHOLD DEBT 
IN BOTSWANA

(a) Monetary Policy Evolution

The history of monetary policy in Botswana can 
�E�H�� �W�U�D�F�H�G�� �E�D�F�N�� �W�R�� �W�K�H�� �S�U�H���À�Q�D�Q�F�L�D�O�� �O�L�E�H�U�D�O�L�V�D�W�L�R�Q��
period (following monetary independence in 1976), 
where monetary  policy  focused  mainly  on  the  
�V�P�R�R�W�K�� �U�X�Q�Q�L�Q�J�� �R�I�� �W�K�H�� �À�Q�D�Q�F�L�D�O���E�D�Q�N�L�Q�J�� �V�\�V�W�H�P��
and moderating the cost of credit. Furthermore, 
monetary policy was implemented through direct 
controls, 
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including pre-set lending and deposit rates, credit 
limits and primary reserve requirements (BoB Annual 
�5�H�S�R�U�W���� �������������� �+�R�Z�H�Y�H�U���� �W�K�H�� �À�Q�D�Q�F�L�D�O�� �V�\�V�W�H�P�� �Z�D�V��
characterised by rapid build-up of excess liquidity 
arising from very rapid export-led economic growth, 
owing primarily to increased diamond production, 
consequently posing a challenge to the conduct of 
monetary policy (Kikuba, 1995). 

In response, Government deposits (some of which 
were in the commercial banks) and the deposits 
accumulated by Debswana Diamond Company, local 
governments, parastatals, and the private sector 
constituted a substantial pool of resources, which 
the banks were not able to lend, and as a result, 
contributed to rapid growth in excess liquidity. 
�7�K�X�V�����P�D�M�R�U���V�W�H�S�V���W�R���U�H�I�R�U�P���W�K�H���%�R�W�V�Z�D�Q�D���À�Q�D�Q�F�L�D�O��
sector took place in the early 1990s. These reforms 
included the introduction of Bank of Botswana 
�&�H�U�W�L�À�F�D�W�H�V�� ���%�R�%�&�V���� �L�Q�� ���������� �I�R�U�� �P�R�S�S�L�Q�J�� �H�[�F�H�V�V��
�O�L�T�X�L�G�L�W�\�� �D�Q�G�� �L�Q�Á�X�H�Q�F�L�Q�J�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�V���� �D�V�� �Z�H�O�O��
as a means of effecting indirect monetary control 
(BoB Annual Report, 2001). The Bank Rate became 
relevant as a signaling device during this period, 
with the principal objective of monetary policy being 
to maintain real interest rates in line with those 
prevailing in major international markets to stabilise 
�F�D�S�L�W�D�O�� �Á�R�Z�V���� �Z�K�L�O�H�� �D�O�V�R�� �L�Q�F�U�H�D�V�L�Q�J�O�\�� �H�P�S�K�D�V�L�V�L�Q�J��
price stability. Meanwhile, the explicit focus of 
monetary policy on price stability began in 1998, 
alongside the publication of the Monetary Policy 
Statement, which set out a transparent framework 
for the conduct of monetary policy. In addition, 
repurchase agreements (repos), reverse repos and 
the secured lending facility were introduced during 
the same period, to supplement the use of BoBCs in 
money market operations. 

�$�Q���D�Q�Q�X�D�O���L�Q�Á�D�W�L�R�Q���R�E�M�H�F�W�L�Y�H���U�D�Q�J�H���Z�D�V���L�Q�W�U�R�G�X�F�H�G��
and set at 4 – 6 percent in 2002, aimed at anchoring 
�L�Q�Á�D�W�L�R�Q�� �H�[�S�H�F�W�D�W�L�R�Q�V���� �*�U�R�Z�W�K�� �R�I�� �F�R�P�P�H�U�F�L�D�O�� �E�D�Q�N��
credit was used as an intermediate target, consistent 
with and additive combination of rate of economic 
�J�U�R�Z�W�K���� �W�K�H�� �L�Q�Á�D�W�L�R�Q�� �R�E�M�H�F�W�L�Y�H�� �D�Q�G�� �À�Q�D�Q�F�L�D�O��
deepening. Furthermore, the Bank monitored 
the increase in government spending, as well as 
relevant domestic and international economic 
information in making monetary policy decisions 
(Seabe and Munyengwa, 2015). Subsequently, the 
framework transitioned to involve a rolling medium-
term (3 years) objective range introduced in 2006. 
Furthermore, in 2008, the Bank set the medium-
�W�H�U�P�� �L�Q�Á�D�W�L�R�Q�� �R�E�M�H�F�W�L�Y�H�� �U�D�Q�J�H�� �D�W�� ���� �²�� ���� �S�H�U�F�H�Q�W�� �D�V��
�W�K�H�� �V�R�O�H�� �G�H�À�Q�L�W�L�R�Q�� �R�I�� �S�U�L�F�H�� �V�W�D�E�L�O�L�W�\���� �Z�K�L�O�H�� �G�U�R�S�S�L�Q�J��
�W�K�H�� �D�Q�Q�X�D�O�� �L�Q�Á�D�W�L�R�Q�� �R�E�M�H�F�W�L�Y�H�� �D�Q�G�� �F�U�H�G�L�W�� �J�U�R�Z�W�K��
target (BoB Annual Report, 2010). Simultaneously, 
a formal medium-term forecasting framework was 
introduced, with forecasts that include both supply 
�D�Q�G���G�H�P�D�Q�G���I�D�F�W�R�U�V���W�K�D�W���D�I�I�H�F�W���L�Q�Á�D�W�L�R�Q����

Although Botswana’s monetary policy framework 
�L�Q�Y�R�O�Y�H�V�� �W�K�H�� �G�H�W�H�U�P�L�Q�D�W�L�R�Q�� �R�I�� �D�Q�� �L�Q�Á�D�W�L�R�Q�� �R�E�M�H�F�W�L�Y�H��
and is forecast based, it  does  not  equate  to an 
�L�Q�Á�D�W�L�R�Q�� �W�D�U�J�H�W�L�Q�J�� �U�H�J�L�P�H�� ���%�R�%�� �$�Q�Q�X�D�O�� �5�H�S�R�U�W����
2010). This is because the framework lacks some of 
�W�K�H���D�W�W�U�L�E�X�W�H�V���W�K�D�W���F�K�D�U�D�F�W�H�U�L�V�H���D�Q���L�Q�Á�D�W�L�R�Q���W�D�U�J�H�W�L�Q�J��
�U�H�J�L�P�H�����V�X�F�K���D�V���D���Á�H�[�L�E�O�H���H�[�F�K�D�Q�J�H���U�D�W�H���V�\�V�W�H�P�����%�R�%��
Annual Report, 2019). Furthermore, until 2024, 
there was neither a formal announcement of an 

�L�Q�Á�D�W�L�R�Q���W�D�U�J�H�W�L�Q�J���U�H�J�L�P�H���Q�R�U���D���Q�X�P�H�U�L�F�D�O���G�H�À�Q�L�W�L�R�Q��
of price stability, legally mandated or formally 
communicated by the Government. The 3 – 6 percent 
�L�Q�Á�D�W�L�R�Q�� �R�E�M�H�F�W�L�Y�H�� �L�V�� �D�Q�� �R�S�H�U�D�W�L�R�Q�D�O�� �G�H�À�Q�L�W�L�R�Q�� �D�Q�G��
represents the Bank’s interpretation of price stability 
objective implied in the Bank of Botswana legislation. 
However, the Bank of Botswana (Amendment) Act, 
2022 introduced a provision to effect assignment of 
�W�K�H���L�Q�Á�D�W�L�R�Q���R�E�M�H�F�W�L�Y�H���E�\���*�R�Y�H�U�Q�P�H�Q�W�����Z�L�W�K���W�K�H���%�D�Q�N��
having operational independence towards achieving 
the objective. 12 

In April 2022, the Bank introduced a wide range of 
changes to the conduct of monetary policy, with the 
aim of improving policy transmission, engendering 
desired market response and facilitating better 
liquidity management (BoB Monetary Policy 
Report, April 2022). These reforms included, in 
the main, the discontinuation of the Bank Rate 
as the main anchor policy rate and the transition 
to the Monetary Policy Rate (MoPR), which is an 
instrument-based policy rate (7-day BoBCs yield), as 
the anchor policy instrument, for effective monetary 
policy transmission. The reforms also involved the 
introduction of an interest rate corridor with a 
200-basis points width, comprising the Standing 
Deposit Facility (SDF) at 100 basis points below 
the MoPR and the Standing Credit Facility (SCF) 
at 100 basis points above the MoPR. The SDF and 
�6�&�)�� �V�H�U�Y�H�� �D�V�� �W�K�H�� �Á�R�R�U�� �D�Q�G�� �F�H�L�O�L�Q�J�� �R�I�� �W�K�H�� �L�Q�W�H�U�H�V�W��
rate corridor, respectively, and commercial banks 
use both facilities at their own discretion for their 
daily liquidity management. Furthermore, the 
Bank introduced a 1-month BoBC in June 2022 for 
structural liquidity management and price discovery 
purposes, while the Prime Lending Rate has been 
liberalised, and is determined by the individual 
banks effective April 1, 2023 (BoB Monetary Policy 
Report, August 2022).

(b) Evolution and Characteristics of Household 
Debt 

Household debt in Botswana has generally been 
on an upward trend since post the 2008/09 global 
�À�Q�D�Q�F�L�D�O���F�U�L�V�L�V�����I�U�R�P���3�����������E�L�O�O�L�R�Q���L�Q�������������W�R���3����������
�E�L�O�O�L�R�Q���L�Q�����������������L�Q�Á�X�H�Q�F�H�G���E�\���J�H�Q�H�U�D�O�O�\���O�R�Z���L�Q�W�H�U�H�V�W��
rates post the crisis which increased household’s 
appetite for larger loans. According to the Bank of 
Botswana Household Indebtedness Survey Report 
(2023), a general expansion of household debt is 
supportive of economic growth and development, 
mainly through consumption spending and 
acquisition of high value assets such as property, 
as well as other income-generating assets. However, 
�W�K�H�� �6�X�U�Y�H�\�� �5�H�S�R�U�W�� �L�Q�G�L�F�D�W�H�V�� �W�K�D�W�� �À�Q�D�Q�F�L�D�O�� �U�L�V�N�V��
may increase when increasingly high rates of 
household credit growth are either unsupported by 
a commensurate increase in personal incomes or fail 
�W�R���J�H�Q�H�U�D�W�H���V�X�I�À�F�L�H�Q�W���Z�H�D�O�W�K���� �7�K�L�V���D�F�F�R�U�G�V���Z�L�W�K���W�K�H��
study by Wong (2019) which posits that high levels of 
�K�R�X�V�H�K�R�O�G���G�H�E�W���P�D�\���S�R�V�H���U�L�V�N�V���W�R���À�Q�D�Q�F�L�D�O���V�W�D�E�L�O�L�W�\��

12. Section 4(A), Bank of Botswana (Amendment) Act, 2022.
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The ratio of household debt to maximum earnings 
generally trended upwards, increasing from 25.5 
�S�H�U�F�H�Q�W�� �L�Q�� �W�K�H�� �À�U�V�W�� �T�X�D�U�W�H�U�� �R�I�� ���������� �W�R�� �D�U�R�X�Q�G�� ������
�S�H�U�F�H�Q�W�� �L�Q�� ������������ �E�X�W�� �Q�H�D�U�O�\�� �Á�D�W�W�H�Q�H�G�� �W�K�H�U�H�D�I�W�H�U����
�Á�X�F�W�X�D�W�L�Q�J�� �E�H�W�Z�H�H�Q�� ������ �D�Q�G�� ������ �S�H�U�F�H�Q�W���� �7�K�H��
ratio rose to approximately 68 percent in the 
�À�U�V�W�� �T�X�D�U�W�H�U�� �R�I�� ������������ �P�D�L�Q�O�\�� �G�X�H�� �W�R�� �D�� �V�L�J�Q�L�À�F�D�Q�W��
decline in household earnings caused by economic 
disruptions from the COVID-19 pandemic. This 
situation resulted in a larger proportion of income 
being allocated to service debt, highlighting 
�L�Q�F�U�H�D�V�H�G�� �À�Q�D�Q�F�L�D�O�� �S�U�H�V�V�X�U�H�� �R�Q�� �K�R�X�V�H�K�R�O�G�V����

However, the ratio decreased to 35.9 percent by the 
fourth quarter of 2022 (Chart 1). The recent decline 
in the ratio is attributable to a combination of tighter 
�À�Q�D�Q�F�L�D�O�� �F�R�Q�G�L�W�L�R�Q�V�� �D�P�L�G�� �S�U�L�F�H�� �S�U�H�V�V�X�U�H�V�� �E�H�F�D�X�V�H��
of the consequences of the Russia-Ukraine war, 
geopolitical tensions and higher maximum earnings.     

By component, most of lending to households by 
banks has been in the form of unsecured lending, 
commonly known as personal loans (Chart 2). The 
second largest debt category is property loans, 
followed by motor vehicle loans and credit cards 
(also unsecured). In December 2022, personal loans 
accounted for 71.9 percent of total household debt, 
while property loans, motor vehicle loans and credit

card debt accounted for 22.3 percent, 4.2 percent and 
1.6 percent, respectively. Growth in the popularity 
of unsecured personal loans is indicative of the ease 
of acquisition of funds, given that no collateral is 
required and unsecured loans have an advantage of 
�W�K�H���Á�H�[�L�E�L�O�L�W�\���U�H�O�D�W�L�Q�J���W�R���K�R�Z���K�R�X�V�H�K�R�O�G�V���F�D�Q���X�V�H���W�K�H��
money.

Source: Bank of Botswana

Chart 1: Debt-to-Income Ratio
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Chart 2: Share of Household Debt by Type of Credit
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(c) Microeconomic Effects of Changes in 
Monetary Policy 

Overall, monetary policy in Botswana has generally 
been accommodative, with a gradual decrease of the 
policy rate and a consequent decline in the prime 
lending rate over time (Charts 3 and 4). Post the 
�����������J�O�R�E�D�O���À�Q�D�Q�F�L�D�O���F�U�L�V�L�V�����W�K�H���3�U�L�P�H���/�H�Q�G�L�Q�J���5�D�W�H��
declined substantially from 17 percent in November 
2008 to 11 percent in 2011, in line with the 
reduction in the Bank Rate to stimulate economic 
activity. As a result of accommodative monetary 
policy, household debt generally increased (Chart 3). 
However, it is worth noting that although household 
debt could rise due to accommodative policy interest 
rate (lower interest rates), it might also increase 
despite higher cost of borrowing, particularly when 

individuals foresee future interest rate hikes driven 
�E�\�� �H�Q�W�U�H�Q�F�K�H�G�� �H�[�S�H�F�W�D�W�L�R�Q�V�� �R�I�� �K�L�J�K�H�U�� �L�Q�Á�D�W�L�R�Q����
Consequently, households may opt to borrow more 
�W�R�� �U�H�À�Q�D�Q�F�H�� �H�[�L�V�W�L�Q�J�� �G�H�E�W�� �D�W�� �O�R�Z�H�U�� �U�D�W�H�V�� �E�H�I�R�U�H��
further interest rates increases, aimed at achieving 
price stability, occur. Meanwhile, Chart 3 shows that 
household consumption also generally increased, 
consistent with an expansionary monetary policy 
which was aimed at stimulating economic activity. 
Over time, by type of credit to households, the 
response of unsecured personal loans to monetary 
policy was larger, followed by mortgages, motor 
vehicle loans and credit cards (Chart 4). Overall, 
there is evidence that loosening monetary policy has 
�D���S�R�V�L�W�L�Y�H���L�Q�Á�X�H�Q�F�H���R�Q���K�R�X�V�H�K�R�O�G�V�·���D�E�L�O�L�W�\���W�R���E�R�U�U�R�Z��
(Chart 4), while also stimulating consumption (Chart 
3).

3. EMPIRICAL LITERATURE

Several studies have investigated the impact of 
monetary policy on household debt, focusing 
particularly on developed countries, such as the 
United States of America (US), United Kingdom (UK), 
Norway, Australia and Sweden. However, there is no 
published empirical literature in Botswana on the 
subject. Meanwhile, some studies have examined 
the impact of various factors (inclusive of interest 
rates) on household debt in Botswana. These include 
the study by Zimunya and Raboloko (2015) which 
�S�R�L�Q�W�H�G���W�R���W�K�H���S�R�V�L�W�L�Y�H���V�L�J�Q�L�À�F�D�Q�W���L�P�S�D�F�W���R�I���L�Q�W�H�U�H�V�W��
rates to changes in household debt in Botswana, 
employing the vector error correction model (VECM) 
�D�Q�G���T�X�D�U�W�H�U�O�\���W�L�P�H���V�H�U�L�H�V���G�D�W�D���I�U�R�P���W�K�H���À�U�V�W���T�X�D�U�W�H�U��
of 1994 to the second quarter of 2012. Nonetheless, 
Radipotsane (2007) attributed growth in Botswana’s 
household debt to poor saving culture and poor 
�À�Q�D�Q�F�L�D�O���O�L�W�H�U�D�F�\���E�X�W���G�L�G���Q�R�W���F�R�Q�V�L�G�H�U���W�K�H���L�P�S�D�F�W���R�I��
changes in interest rates. 

Mutezo (2014) used the ARDL model to examine 
the relationship between household debt and 
consumption spending in South Africa for the 
period spanning from 1986 to 2013. The study used 
household debt as a dependent variable, and the 
independent variables being disposable income, net 
�Z�H�D�O�W�K�����L�Q�W�H�U�H�V�W���U�D�W�H���D�Q�G���L�Q�Á�D�W�L�R�Q�����W�R���H�V�W�D�E�O�L�V�K���E�R�W�K��
the short and long run relationship. 

The study established the existence of the long-run 
relationship between household debt and disposable 
�L�Q�F�R�P�H�����L�Q�W�H�U�H�V�W���U�D�W�H���D�Q�G���L�Q�Á�D�W�L�R�Q������

Still on South Africa, the study by Owusu-Sekyere 
(2017) found that the hike in the repo rate (policy 
rate) leads to higher short-term interest rates, 
increasing the cost of borrowing for households and 
worsening existing levels of household debt. The 
study set out to investigate the Keynesian interest 
rate channel of monetary policy transmission for the 
South African economy using vector autoregressive 
(VAR) techniques and quarterly time series data 
�I�U�R�P�� �W�K�H�� �À�U�V�W���T�X�D�U�W�H�U�� �R�I�� ���������� �W�R�� �W�K�H�� �I�R�X�U�W�K�� �T�X�D�U�W�H�U��
of 2012.

Furthermore, Nomatye and Phiri (2017) investigated 
macroeconomic determinants of household debt in 
South Africa using quarterly time series data from 
�W�K�H�� �À�U�V�W�� �T�X�D�U�W�H�U�� �R�I�� ���������� �W�R�� �W�K�H�� �I�R�X�U�W�K�� �T�X�D�U�W�H�U�� �R�I��
2016, employing the quantile regression approach. 
The macroeconomic variables used included gross 
domestic product (GDP) growth, consumption, 
�L�Q�W�H�U�H�V�W���U�D�W�H�V�����L�Q�Á�D�W�L�R�Q�����K�R�X�V�L�Q�J���S�U�L�F�H�V���D�Q�G���G�R�P�H�V�W�L�F��
investments. The results showed that interest rates 
are negatively related to household debt across 
�D�O�O�� �T�X�D�Q�W�L�O�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�V���� �Z�K�L�O�H�� �L�Q�Á�D�W�L�R�Q�� �D�Q�G��
�F�R�Q�V�X�P�S�W�L�R�Q���Z�H�U�H���I�R�X�Q�G���W�R���E�H���L�Q�V�L�J�Q�L�À�F�D�Q�W�O�\���U�H�O�D�W�H�G��
to household debt.

Chart 3: Impact of Policy Rates on 
Households Deposits, Consumption and Debt
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Chart 4: Impact of Policy Rates 
Outstanding Loans to Households
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For developed economies, Fagereng et al., (2022) 
estimated the transmission of monetary policy 
shocks to household indebtedness using Norwegian 
household data from 1994 to 2015. In particular, the 
study examined the impact of changes in monetary 
policy on households’ debt-to-GDP ratios through 
�S�U�L�P�D�U�\�� �G�H�À�F�L�W�V�� ���F�D�S�W�X�U�H�G�� �E�\�� �Q�H�W�� �Q�H�Z�� �E�R�U�U�R�Z�L�Q�J����
and Fischer effects (summarises the mechanical 
�L�Q�Á�X�H�Q�F�H�� �R�I�� �L�Q�W�H�U�H�V�W���U�D�W�H�V���� �U�H�D�O�� �L�Q�F�R�P�H�� �J�U�R�Z�W�K���� �D�Q�G��
�L�Q�Á�D�W�L�R�Q�� �R�Q�� �K�R�X�V�H�K�R�O�G�V�·�� �G�H�E�W���W�R���L�Q�F�R�P�H������ �,�Q�� �O�L�Q�H��
with the conventional argument that higher interest 
rates motivate savings, the study found that primary 
�G�H�À�F�L�W�V�� �I�D�O�O�� �D�I�W�H�U�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�V����
However, the Fisher effects were found to pull in 
opposite direction, but their responses were weaker 
�W�K�D�Q�� �W�K�U�R�X�J�K�� �S�U�L�P�D�U�\�� �G�H�À�F�L�W�V���� �2�Q�� �D�Y�H�U�D�J�H���� �W�L�J�K�W�H�U��
monetary policy was found to reduce debt-to-income 
ratio moderately in the short run, but no relationship 
�Z�D�V���L�G�H�Q�W�L�À�H�G���L�Q���W�K�H���O�R�Q�J���U�X�Q������

Canakci (2020) investigated the impact of monetary 
policy on household debt in China using time series 
data from 1990 to 2020. The study employed an ARDL 
�D�S�S�U�R�D�F�K���D�Q�G���H�V�W�D�E�O�L�V�K�H�G���D���S�R�V�L�W�L�Y�H���D�Q�G���V�L�J�Q�L�À�F�D�Q�W��
impact of GDP per capita and interest rates on 
household debt, while consumer price index was 
�I�R�X�Q�G�� �W�R�� �K�D�Y�H�� �Q�R�� �V�L�J�Q�L�À�F�D�Q�W�� �L�P�S�D�F�W���� �)�X�U�W�K�H�U�P�R�U�H����
the results of the study indicated that in the short 
run, the impact of interest rate changes on household 
debt is lower than on household income. Hence, the 
study suggested restrictions on household debt and 
�F�R�Q�V�X�P�H�U���À�Q�D�Q�F�L�Q�J�����I�R�U���W�K�H���F�H�Q�W�U�D�O���E�D�Q�N���W�R���V�X�V�W�D�L�Q��
robust macroeconomic conditions. 

Flodén et al., (2021) examined the effects of monetary 
policy on household spending in Sweden. The study 
used a Quantitative Partial Equilibrium Model 
adopted from the equilibrium model of Garriga et 
al. (2017) and employing panel data covering the 
�S�H�U�L�R�G���I�U�R�P�������������W�R���������������7�K�H���À�Q�G�L�Q�J�V���V�K�R�Z�H�G���W�K�D�W��
households with higher levels of debt relative to 
their income responded strongly to changes in the 
policy interest rate than those that are less indebted. 
Still in Sweden, Iversen and Casola (2019) studied 
the impact of monetary policy for the country in 
the environment of high household debt and low 
interest rates from 1999 to 2019. The study used 
the dynamic stochastic general equilibrium (DSGE) 
model and found that unsystematic monetary policy 
has larger effects on key macroeconomic variables in 
the presence of higher household debt levels.   

 

Wong (2019) analysed the impact of monetary 
policy on consumption behaviour of households 
with different debt levels relative to income and 
wealth in Australia. In analysing the data, the study 
employed generalised method of moments (GMM) 
for the unbalanced panel data set for up to 26 400 
households over 16 years. The results of the study 
indicated the differences across households with 
respect to the response of current consumption and 
durable expenditure to a monetary policy shock, 
depending on debt quartiles. In addition to monetary 
policy shocks and household debt, consumption 
behaviour was found to depend on household income 
and age.

Cloyne and Surico (2016) examined the transmission 
mechanism of monetary policy when households 
have debt in both the UK and the US using Granger 
causality tests based on a VAR technique, employing 
data from 1975 to 2007 for the UK and from 1981 
to 2007 for the US. The results showed that in 
response to interest rate change, mortgage holders 
�L�Q���W�K�H���8�.���D�Q�G���8�6���D�G�M�X�V�W���W�K�H�L�U���V�S�H�Q�G�L�Q�J���V�L�J�Q�L�À�F�D�Q�W�O�\��
but outright homeowners do not. Furthermore, the 
study indicated that the general equilibrium effects 
of an interest rate change on income were more 
�T�X�D�Q�W�L�W�D�W�L�Y�H�O�\�� �L�P�S�R�U�W�D�Q�W�� �W�K�D�Q�� �W�K�H�� �G�L�U�H�F�W�� �¶�F�D�V�K�Á�R�Z�·��
effect on mortgage payments when accounting for the 
magnitudes of the estimated expenditure responses 
across heterogenous debt positions.

4.DATA AND METHODOLOGY 

4.1 Variable Description and Data Sources

The study examines the impact of monetary policy on 
household debt in Botswana by analysing quarterly 
�W�L�P�H�� �V�H�U�L�H�V�� �G�D�W�D�� �I�U�R�P�� �W�K�H�� �À�U�V�W�� �T�X�D�U�W�H�U�� �R�I�� ���������� �W�R��
the fourth quarter of 2022. The choice of the period 
�X�Q�G�H�U���V�W�X�G�\���Z�D�V���P�R�V�W�O�\���L�Q�Á�X�H�Q�F�H�G���E�\���D�Y�D�L�O�D�E�L�O�L�W�\���R�I��
data on all variables of interest. The data was sourced 
from Bank of Botswana and Statistics Botswana. 

The dependent variable, that is household debt 
(hh_debt), is measured by outstanding loans 
and advances to households, which includes 
forms of debt, such as property, motor vehicles, 
credit cards and unsecured personal loans. The 
explanatory variables include interest rate, proxied 
by the Monetary Policy Rate (MoPR) 13, household 
consumption (hh_cons), household deposits (hh_
deposit), consumer price index (CPI), and household 
income proxied by maximum earnings (hh_income). 
A natural logarithm was taken on household debt, 
household consumption, household deposits and 
�&�3�,�� �W�R�� �H�Q�D�E�O�H�� �W�K�H�� �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�� �R�I�� �F�R�H�I�À�F�L�H�Q�W�V�� �D�V��
elasticities and assists in scaling down the data. 

4.2 Methodology 

This study adopts an ARDL approach to analyse 
the impact of monetary policy on household debt 
in Botswana. The model, developed by Pesaran 
et al., (2001), is considered superior to other 
cointegration methods because of its several 
econometric advantages. Among others, it allows 
for simultaneous estimation of both short-run and 
long-run parameters; it can be applied whether the 
regressors are stationary at levels I(0) or stationary 
�D�W�� �À�U�V�W�� �G�L�I�I�H�U�H�Q�F�H�� �,���������� �7�K�H�� �P�R�G�H�O�� �D�O�V�R�� �D�Y�R�L�G�V��
endogeneity problem and provides better results with 
a small sample than other methods (Pesaran et al., 
2001). Moreover, the ARDL model relates the current 
and lagged effects of independent variables to the 
dependent variable, as well as its lagged effect. In 
this case, household debt is expressed as a function 
of all current and lagged selected macroeconomic 
variables, including the lagged effect of itself and 
expressed as follows:

13. The study uses the 7-day BoBCs as a proxy for the period under 
review. Worth noting, in April 2022, the Bank adopted the yield 
on the main monetary operations instrument (the 7-day BoBCs 
as the anchor policy interest rate, (in place of the Bank Rate).
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Where �K�K�B�G�H�E�W��is household debt; �0�R�3�5��is the 
monetary policy rate; CPI is the consumer price 
index; �K�K�B�F�R�Q�V is household consumption, while 
household income and deposits are represented by 
�K�K�B�L�Q�F�R�P�H��and �K�K�B�G�H�S�R�V�L�W�V���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �¨�� �L�V�� �W�K�H��
difference operator;     is a constant term;     ….   
�� �� �� �� �� �D�U�H�� �O�R�Q�J���U�X�Q�� �F�R�H�I�À�F�L�H�Q�W�V���� �� �� �«������ �� �� �D�U�H�� �V�K�R�U�W���U�X�Q��
�F�R�H�I�À�F�L�H�Q�W�V�����W���L�V���W�L�P�H���P�H�D�V�X�U�H�G���L�Q���T�X�D�U�W�H�U�V�����D�Q�G�����������L�V��
the white noise error.

This study uses the bounds test to determine the 
existence of a long-run relationship between the 
�Y�D�U�L�D�E�O�H�V�� �L�Q�� �W�K�H�� �V�S�H�F�L�À�H�G�� �P�R�G�H�O���� �7�K�L�V�� �L�V�� �D�� �M�R�L�Q�W��
test of all the lagged levels of the regressors (Shin 
et al., 2013). The study uses the Pesaran et al., 
(2001) F-statistic tests and the null hypothesis that
                                    That is, the null 
hypothesis is that there is no cointegration or long-
run relationship between household debt and its 
independent variables. Therefore, the rejection of 
the null hypothesis suggests the presence of a long-
run relationship between household debt and its 
independent variables. 

The value of the F-statistic is compared with 2 
critical values (upper and lower bounds) provided 
�E�\�� �3�H�V�D�U�D�Q�� �H�W�� �D�O������ ���������������� �7�K�H�� �À�U�V�W�� �F�U�L�W�L�F�D�O�� �Y�D�O�X�H��
assumes that all the variables are integrated of the 
order zero and corresponds to the lower bound; while 
the second critical value assumes that all variables 
are integrated of order one and corresponding to 
the upper value. If the F-statistic exceeds the upper 
bound, the null hypothesis of no cointegration 

Meanwhile, the existence of a long-run relationship 
between household debt in Botswana and selected 
variables is represented by the Equation 2 below:

among variables is rejected; if it falls below the lower 
bound, then the null hypothesis of no cointegration 
cannot be rejected. However, the implications of 
values between the lower and upper bounds are that 
the results are inconclusive (Pesaran et al., 2001).

4.3 Estimation Results

4.3.1 Stationarity Test Results

Although the ARDL approach to cointegration is 
applicable whether the regressors are stationary 
�D�W�� �O�H�Y�H�O�V�� �,���������� �V�W�D�W�L�R�Q�D�U�\�� �D�W�� �À�U�V�W�� �G�L�I�I�H�U�H�Q�F�H�� �,�������� �R�U�� �D��
combination of both, it is still necessary to examine 
the statistical characteristics of variables to ensure 
that variables integrated of second order [I(2)] 
are excluded because their presence renders the 
F-Statistic for testing cointegration invalid (Sanusi 
and Meyer, 2018). The stationarity procedure was 
done through employing the Augmented Dickey-
Fuller (ADF) and Phillips-Perron tests to ensure 
the function is appropriate for analysis. Table 
1 indicates that variables are either I(0) or I(1). 

Table 1: Unit Root Test Results 

�1�R�W�H�V�������������
�
�
�����
�
���D�Q�G���
���G�H�Q�R�W�H���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W�����������������D�Q�G�����������O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����U�H�V�S�H�F�W�L�Y�H�O�\��
�������������������������������7�K�H���Q�X�P�E�H�U�V���L�Q���S�D�U�H�Q�W�K�H�V�H�V���U�H�S�U�H�V�H�Q�W���S�U�R�E�D�E�L�O�L�W�\���Y�D�O�X�H�V��

ADF PHILLIPS-PERSON
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4.3.2 ARDL Bounds Test Results for 
Cointegration

Prior to drawing conclusions and inferences about 
�W�K�H�� �H�V�W�L�P�D�W�H�G�� �F�R�H�I�À�F�L�H�Q�W�V���� �L�W�� �L�V�� �L�P�S�H�U�D�W�L�Y�H�� �W�R�� �F�K�H�F�N��
if the variables are cointegrated. Therefore, the 
ARDL bounds test procedure was used to ascertain 
the existence of a long-run relationship among the 
variables. Table 2 presents the results of the bounds 
test for cointegration amongst the variables.

�7�K�H�� �U�H�V�X�O�W�V�� �F�R�Q�À�U�P�� �W�K�D�W�� �W�K�H�� �)���6�W�D�W�L�V�W�L�F�� �L�V��
approximately 9 which is greater than the upper 
bound value of about 4.68 at the 1 percent critical 
value. This result suggests a rejection of the 
�Q�X�O�O�� �K�\�S�R�W�K�H�V�L�V�� �R�I�� �Q�R�� �F�R�L�Q�W�H�J�U�D�W�L�R�Q�� �D�Q�G�� �F�R�Q�À�U�P�V��
the presence of a long-run relationship between 
household debt and its independent variables. Since 
there is cointegration between household debt and 
other independent variables, the study proceeds to 
estimate the ARDL model in Equation 1 to obtain 
�E�R�W�K���W�K�H���V�K�R�U�W���U�X�Q���D�Q�G���O�R�Q�J���U�X�Q���F�R�H�I�À�F�L�H�Q�W�V���� �D�O�R�Q�J��
with their asymptotic standard errors as shown in 
Table 3.   

4.3.3 Short- and Long-Run Results from the 
ARDL Model 

Overall, this study establishes that the monetary 
policy rate, consumer price index and household 
�G�H�S�R�V�L�W�V�� �K�D�Y�H�� �D�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W�� �L�P�S�D�F�W�� �R�Q��
household debt in both the short and long run, 
�Z�K�L�O�H�� �K�R�X�V�H�K�R�O�G�� �L�Q�F�R�P�H�� �L�V�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W��
only in the short run (Table 3). These results are 
�F�R�Q�V�L�V�W�H�Q�W�� �Z�L�W�K�� �À�Q�G�L�Q�J�V�� �E�\�� �V�H�Y�H�U�D�O�� �V�W�X�G�L�H�V�� �W�K�D�W��
have attributed changes in household debt to one or 
more of these variables (Mutezo, 2014; Zimunya and 
Raboloko, 2015; Nomatye and Phiri, 2017; Canakci, 
2020; Flodén et al., 2021; Fagereng et al., 2022). 
�+�R�Z�H�Y�H�U�����Q�R���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�À�F�D�Q�W���U�H�O�D�W�L�R�Q�V�K�L�S���Z�D�V��
�L�G�H�Q�W�L�À�H�G���E�H�W�Z�H�H�Q���K�R�X�V�H�K�R�O�G���F�R�Q�V�X�P�S�W�L�R�Q���D�Q�G���G�H�E�W��
in both the short and long run. This could imply 
�W�K�D�W�� �K�R�X�V�H�K�R�O�G�V�� �D�U�H�� �Q�R�W�� �V�L�J�Q�L�À�F�D�Q�W�O�\�� �D�G�M�X�V�W�L�Q�J��
consumption based on their current debt in the 
short run. They also do not adjust their spending 
behaviors even with increasing debt burdens in the 
long run, which could pose risks in managing debt 
�V�X�V�W�D�L�Q�D�E�L�O�L�W�\���D�Q�G���À�Q�D�Q�F�L�D�O���V�W�D�E�L�O�L�W�\��

The short and long-run results establish strong 
�H�Y�L�G�H�Q�F�H�� �R�I�� �D�� �S�R�V�L�W�L�Y�H�� �D�Q�G�� �V�L�J�Q�L�À�F�D�Q�W�� �U�H�O�D�W�L�R�Q�V�K�L�S��
between monetary policy rate and household 
debt, implying that household debt in Botswana 
is responsive to monetary policy change. 

The short-run result suggests that the current 
�J�U�R�Z�W�K�� �R�I�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W�� �G�H�S�H�Q�G�V�� �V�L�J�Q�L�À�F�D�Q�W�O�\�� �R�Q��
the contemporary changes in monetary policy rate, 
while in the long term, variation in policy interest 
rates also contributes to permanent changes in 
�K�R�X�V�H�K�R�O�G�� �G�H�E�W���� �7�K�H�� �S�R�V�L�W�L�Y�H�� �F�R�H�I�À�F�L�H�Q�W�V�� �I�R�U�� �E�R�W�K��
periods imply that as the cost of borrowing increases, 
households borrow more. This could indicate a 
substitution effect, implying that when households 
anticipate that interest rates will continue to rise 
in the future, they may likely borrow more at the 
current rate to secure a relatively lower interest rate. 
Thus, as interest rates rise, this could contribute to 
an increase in the value of outstanding loans. These 
�U�H�V�X�O�W�V�� �D�U�H�� �F�R�Q�V�L�V�W�H�Q�W�� �Z�L�W�K�� �À�Q�G�L�Q�J�V�� �R�E�W�D�L�Q�H�G�� �E�\��
Catherine, et al., (2016) and Anderson et al., (2014) 
when investigating the relationship between interest 
rates and household debt in the case of Asia. 

�7�K�H�� �À�Q�G�L�Q�J�V�� �D�O�L�J�Q�� �Z�L�W�K�� �W�K�R�V�H�� �R�I�� �=�L�P�X�Q�\�D�� �D�Q�G��
Raboloko (2015), who observed a positive correlation 
between interest rates and debt in Botswana, 
suggesting a disconnect between the cost of debt 
and its impact. Based on their results, Zimunya 
and Raboloko (2015) posited that households had 
reached a stage of indifference towards borrowing 
costs, indicating that credit, particularly for 
consumption, positively impacted household debt 
and acted as a substitute for wages. They also 
highlighted that nominal interest rates comprise the 
�U�H�D�O�� �L�Q�W�H�U�H�V�W�� �U�D�W�H�� �D�Q�G�� �D�Q�� �L�Q�Á�D�W�L�R�Q�� �S�U�H�P�L�X�P�� �E�D�V�H�G��
�R�Q���H�[�S�H�F�W�H�G���L�Q�Á�D�W�L�R�Q���L�Q�F�U�H�D�V�H�����0�D�Q�N�L�Z�������������������7�K�L�V��
implies a relationship between nominal interest rates 
�D�Q�G���D�Q�W�L�F�L�S�D�W�H�G���L�Q�Á�D�W�L�R�Q�����&�R�Q�V�H�T�X�H�Q�W�O�\�����D�Q���L�Q�Á�D�W�L�R�Q��
�U�D�W�H�� �U�L�V�H�� �U�H�G�X�F�H�V�� �K�R�X�V�H�K�R�O�G�V�
�� �U�H�D�O�� �L�Q�F�R�P�H���� �J�L�Y�H�Q��
stagnant wages. As the disparity between household 
income and spending widens, households become 
increasingly impervious to rising borrowing costs. 
The implication is that households in Botswana face 
�À�Q�D�Q�F�L�D�O�� �G�L�V�W�U�H�V�V�� �W�R�� �W�K�H�� �H�[�W�H�Q�W�� �R�I�� �E�R�U�U�R�Z�L�Q�J�� �D�W�� �D�Q�\��
cost, both in the short and long term.

While this study did not identify a negative 
relationship between interest rates and household 
debt, Molefe (2018) found that households tend 
to increase borrowing during periods of cyclical 
upturns when the cost of debt is lower. Reduced 
borrowing costs not only make it cheaper to 
repay existing debt, but also encourage additional 
borrowing. Increased access to credit during such 
periods further contributes to rising household debt. 
Similarly, Emiris and Koulischer (2023), observed 
in their analysis of household indebtedness in 
Belgium that a one percentage point decrease in the 
interest rate corresponds to a 15 percent increase 
�L�Q�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W���� �Z�L�W�K�� �À�U�V�W���W�L�P�H�� �E�R�U�U�R�Z�H�U�V�� �E�H�L�Q�J��
more responsive to interest rate changes than others. 
This suggests that accommodative monetary policy 
provides an income boost, enabling households to 
�E�R�U�U�R�Z���P�R�U�H���W�R���À�Q�D�Q�F�H���W�K�H�L�U���H�[�S�H�Q�G�L�W�X�U�H�V����

�7�K�H�� �U�H�V�X�O�W�V�� �D�O�V�R�� �V�K�R�Z�� �W�K�D�W�� �L�Q�Á�D�W�L�R�Q�� �K�D�V�� �D��
�V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�À�F�D�Q�W���V�K�R�U�W�����D�Q�G���O�R�Q�J���W�H�U�P���L�P�S�D�F�W��
�R�Q�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W���� �V�X�S�S�R�U�W�H�G�� �E�\�� �W�K�H�� �À�Q�G�L�Q�J�V�� �E�\��
Mutero (2014). This study establishes a positive 
relationship between the two variables in the long 
�W�H�U�P�����L�Q�G�L�F�D�W�L�Y�H���W�K�D�W���L�Q�Á�D�W�L�R�Q���U�H�G�X�F�H�V���W�K�H���U�H�D�O���Y�D�O�X�H��
�R�I�� �À�[�H�G�� �U�D�W�H�� �G�H�E�W���� �$�V�V�X�P�L�Q�J�� �F�R�Q�V�W�D�Q�W�� �Z�D�J�H�V���� �Z�K�H�Q��
�W�K�H�U�H���L�V���K�L�J�K���U�D�W�H���R�I���L�Q�Á�D�W�L�R�Q�����W�K�H���U�H�D�O���Y�D�O�X�H���R�I���P�R�Q�H�\��
that households owe diminishes, thus creating space 
for an intake of more debt.

Table 2: Bounds Test Results

Value
F-Bounds Test

F-statistic
�Q�����Q�X�P�E�H�U���R�I��
�R�E�V�H�U�Y�D�W�L�R�Q�V��
�N�����Q�X�P�E�H�U���R�I��
�S�D�U�D�P�H�W�H�U�V��

8.8745

50

5

3.41     4.68

t-bounds test

�W���V�W�D�W�L�V�W�L�F
�Q�����Q�X�P�E�H�U���R�I��
�R�E�V�H�U�Y�D�W�L�R�Q�V��
�N�����Q�X�P�E�H�U���R�I��
�S�D�U�D�P�H�W�H�U�V��

-5.5420

50

5

-3.43     -4.79

�1�R�W�H�V�����������/�R�Z�H�U���D�Q�G���8�S�S�H�U���E�R�X�Q�G���F�U�L�W�L�F�D�O���Y�D�O�X�H�V���D�U�H���W�D�N�H�Q���I�U�R�P��

�3�H�V�D�U�D�Q���H�W���D�O��������������������



33

BANK OF BOTSWANA

4.3.4 Diagnostic and Stability Tests Results

The results in Table 4 indicate that the model passes 
all the diagnostic tests against serial correlation 
(Breusch-Godfrey test), heteroscedasticity (White 
Heteroskedasticity Test), and normality of errors 
(Jarque-Bera test). The Ramsey RESET (Regression 
�6�S�H�F�L�À�F�D�W�L�R�Q�� �(�U�U�R�U�� �7�H�V�W���� �Z�K�L�F�K�� �L�V�� �D�� �J�H�Q�H�U�D�O�� �W�H�V�W��
�I�R�U�� �W�K�H�� �P�R�G�H�O�� �V�S�H�F�L�À�F�D�W�L�R�Q�� �H�U�U�R�U�� �U�H�J�D�U�G�L�Q�J�� �R�P�L�W�W�H�G��
relevant variables, incorrect functional form and 
the correlation between explanatory variables and 
the error term also suggests that the model is well 
�V�S�H�F�L�À�H�G��

The model stability check was carried out using 
the Brown, Durbin, and Evans (1975) model of 
�V�W�D�E�L�O�L�W�\���Y�H�U�L�À�F�D�W�L�R�Q�����7�K�H���&�X�P�X�O�D�W�L�Y�H���6�X�P�����&�8�6�8�0����
and Cumulative Sum of Squares (CUSUMQ) of 
recursive residuals tests are used to test whether the 
�F�R�H�I�À�F�L�H�Q�W�V���R�I���W�K�H���H�V�W�L�P�D�W�H�G���P�R�G�H�O���U�H�P�D�L�Q���F�R�Q�V�W�D�Q�W��
�R�Y�H�U�� �W�L�P�H���� �D�� �S�U�R�S�H�U�W�\�� �W�K�D�W�� �V�L�J�Q�L�À�H�V�� �W�K�H�� �V�W�D�E�L�O�L�W�\�� �R�I��
the model. As illustrated in Figure 1, the plot falls 
�Z�L�W�K�L�Q���W�K�H�������S�H�U�F�H�Q�W���F�U�L�W�L�F�D�O���E�R�X�Q�G�V���R�I���V�L�J�Q�L�À�F�D�Q�F�H����
implying that the parameters of the model are stable.

Furthermore, due to limited facilities offering 
mortgages, households end up using unsecured 
personal loans for property development in some 
cases. Meanwhile, household consumption was 
�I�R�X�Q�G�� �W�R�� �E�H�� �L�Q�V�L�J�Q�L�À�F�D�Q�W���� �L�P�S�O�\�L�Q�J�� �D�E�V�H�Q�F�H�� �R�I�� �W�K�H��
relationship with household debt.  

The lagged error correction term of the short-run 
ARDL model, CointEq (-1), is estimated at  0.45 
���K�D�V�� �W�K�H�� �H�[�S�H�F�W�H�G�� �V�L�J�Q���� �D�Q�G�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W����
validating the result of the bounds test for 
cointegration. This implies that approximately 45 
percent of the deviation from the long run equilibrium 
will be corrected each quarter.

 

Household deposits are found to exert a positive and 
�V�L�J�Q�L�À�F�D�Q�W���L�P�S�D�F�W���R�Q���K�R�X�V�H�K�R�O�G���G�H�E�W���L�Q���E�R�W�K���S�H�U�L�R�G�V����
consistent with results of the study by (Teulings et 
al., 2023). The result indicates that if deposits are 
increasing, banks will likely have more money to lend 
in the form of loans.  This aligns with Murphy (2020)’s 
observation that banks generally prefer using deposits 
for lending, as the interest rates paid to deposits are 
�V�L�J�Q�L�À�F�D�Q�W�O�\���O�R�Z�H�U���W�K�D�Q���W�K�H���L�Q�W�H�U�H�V�W���U�D�W�H�V���W�K�H�\���Z�R�X�O�G��
have to pay for alternative funding. Furthermore, the 
�À�Q�G�L�Q�J�V���R�I���W�K�L�V���V�W�X�G�\���V�K�R�Z���W�K�D�W���K�R�X�V�H�K�R�O�G���L�Q�F�R�P�H�V��
have a short-term positive impact on household 
debt. This result indicates that households tend to 
instantaneously apply for loans when their incomes 
increase. For the case of Botswana, these could be in 
the form of unsecured personal loans since they are 
instant and do not require collateral, hence they take 
the highest proportion of total loans (see Chart 2).

 Table 3: Short- and Long-Run Model Results

Table 4: Diagnostic Test Results

Variable Probability Values 
(P-Value)

Ramsey-RESET test 0. 6796

Serial Correlation 0.1579

Heteroskedasticity 0.6286

Normality 0.4718

�1�R�W�H�V���������������
�
�
�����
�
���D�Q�G���
���G�H�Q�R�W�H���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W�����������������D�Q�G�����������O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����U�H�V�S�H�F�W�L�Y�H�O�\��
�����������������������������7�K�H���Y�D�U�L�D�E�O�H�V���L�Q���W�K�H���V�K�R�U�W���U�X�Q���D�U�H���D�O�O���L�Q���G�L�I�I�H�U�H�Q�F�H�V��
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Figure 1: Stability Test

5. CONCLUSION

This paper investigates the impact of monetary 
policy on household debt in Botswana, analysing 
quarterly time series data for 2008 to 2022. The 
ARDL model was adopted to test both the short 
and long-run impact of the monetary policy rate, 
�L�Q�Á�D�W�L�R�Q���� �D�V�� �Z�H�O�O�� �D�V�� �P�L�F�U�R�H�F�R�Q�R�P�L�F�� �Y�D�U�L�D�E�O�H�V���� �V�X�F�K��
as household deposits, income and consumption 
expenditures on household debt. The results of this 
study show that household debt in Botswana is 
�L�Q�Á�X�H�Q�F�H�G�� �E�\�� �F�K�D�Q�J�H�V�� �L�Q�� �W�K�H�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �U�D�W�H����
CPI and household deposits, both in the short and 
long term. However, household income was found to 
�K�D�Y�H�� �D�� �V�L�J�Q�L�À�F�D�Q�W�� �L�P�S�D�F�W�� �R�Q�� �G�H�E�W�� �R�Q�O�\�� �L�Q�� �W�K�H�� �V�K�R�U�W��
�W�H�U�P�����Z�K�L�O�H���K�R�X�V�H�K�R�O�G���F�R�Q�V�X�P�S�W�L�R�Q���K�D�V���Q�R���L�Q�Á�X�H�Q�F�H��
on borrowing. 

�$�� �S�R�V�L�W�L�Y�H�� �D�Q�G�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W�� �U�H�O�D�W�L�R�Q�V�K�L�S��
between household debt and interest rates implies 
�W�K�D�W�� �K�R�X�V�H�K�R�O�G�V�� �L�Q�� �%�R�W�V�Z�D�Q�D�� �P�D�\�� �E�H�� �À�Q�D�Q�F�L�D�O�O�\��
constrained to the point of being indifferent to an 
increase in the cost of borrowing. This suggests 
that even when interest rates increase, households 
�F�R�Q�W�L�Q�X�H���W�R���G�H�P�D�Q�G���P�R�U�H���F�U�H�G�L�W�����U�H�Á�H�F�W�L�Q�J���D���G�L�V�U�H�J�D�U�G��
�I�R�U���E�R�U�U�R�Z�L�Q�J���F�R�V�W�V���G�H�V�S�L�W�H���S�R�W�H�Q�W�L�D�O���À�Q�D�Q�F�L�D�O���V�W�U�D�L�Q����
It is, therefore, crucial to regulate the credit availed 
to households in relation to their incomes (debt-
to-income ratio) to mitigate potential debt distress. 
Such regulation would help restore the potency of 
�L�Q�W�H�U�H�V�W�� �U�D�W�H�V�� �L�Q�� �L�Q�Á�X�H�Q�F�L�Q�J�� �G�H�P�D�Q�G�� �I�R�U�� �F�U�H�G�L�W����
ensuring that borrowing is for convenience rather 
�W�K�D�Q���W�R���D�G�G�U�H�V�V���À�Q�D�Q�F�L�D�O���G�L�V�W�U�H�V�V�����)�X�U�W�K�H�U�P�R�U�H�����W�K�H��
study established a long-run positive association 
�E�H�W�Z�H�H�Q���G�H�E�W���D�Q�G���L�Q�Á�D�W�L�R�Q�����L�Q�G�L�F�D�W�L�Q�J���D���G�L�P�L�Q�L�V�K�L�Q�J��
�U�H�D�O���Y�D�O�X�H���R�I���K�R�X�V�H�K�R�O�G���G�H�E�W���D�V���L�Q�Á�D�W�L�R�Q���L�Q�F�U�H�D�V�H�V����

Household debt is also positively affected by 
household income in the short run, indicating 
instant increases in household debt resulting from 
increases in household incomes. This could be due 
to increased uptake of unsecured personal loans 
because of ease of acquisition of funds given that 
they do not require collateral. This also explains the 
high proportion of unsecured personal loans to total 
loans in Botswana over time. 

�%�D�V�H�G���R�Q���W�K�H���À�Q�G�L�Q�J�V���W�K�D�W���%�R�W�V�Z�D�Q�D�·�V���K�R�X�V�H�K�R�O�G

�G�H�E�W�� �L�V�� �L�Q�Á�X�H�Q�F�H�G�� �E�\�� �F�K�D�Q�J�H�V�� �L�Q�� �W�K�H�� �P�R�Q�H�W�D�U�\��
policy rate, CPI, and household deposits in both 
short and long terms, with household income 
�V�K�R�Z�L�Q�J�� �V�L�J�Q�L�À�F�D�Q�W�� �L�P�S�D�F�W�� �R�Q�O�\�� �L�Q�� �W�K�H�� �V�K�R�U�W�� �W�H�U�P��
�D�Q�G�� �K�R�X�V�H�K�R�O�G�� �F�R�Q�V�X�P�S�W�L�R�Q�� �K�D�Y�L�Q�J�� �Q�R�� �L�Q�Á�X�H�Q�F�H����
continuous monitoring of economic indicators such 
�D�V���L�Q�Á�D�W�L�R�Q���D�Q�G���L�Q�W�H�U�H�V�W���U�D�W�H�V���L�V���F�U�X�F�L�D�O���I�R�U���H�I�I�H�F�W�L�Y�H�O�\��
managing monetary policy to ensure sustainable 
�F�U�H�G�L�W�� �J�U�R�Z�W�K�� �U�D�W�H�V���� �(�Q�K�D�Q�F�L�Q�J�� �À�Q�D�Q�F�L�D�O�� �O�L�W�H�U�D�F�\��
programmes tailored to households is necessary 
to encourage responsible borrowing and saving 
�K�D�E�L�W�V�����*�L�Y�H�Q���W�K�H���V�X�E�V�W�D�Q�W�L�D�O���L�Q�Á�X�H�Q�F�H���R�I���K�R�X�V�H�K�R�O�G��
deposits on household debt, prioritising initiatives 
that foster a culture of saving in Botswana is 
crucial. This could involve offering attractive interest 
rates to incentivise households to accumulate 
�À�Q�D�Q�F�L�D�O�� �U�H�V�H�U�Y�H�V�� �U�D�W�K�H�U�� �W�K�D�Q�� �U�H�O�\�L�Q�J�� �V�R�O�H�O�\�� �R�Q��
borrowing. Although household consumption may 
�Q�R�W�� �G�L�U�H�F�W�O�\�� �L�Q�Á�X�H�Q�F�H�� �K�R�X�V�H�K�R�O�G�� �G�H�E�W���� �L�W�� �L�V�� �F�U�X�F�L�D�O��
to continuously monitor consumption patterns for 
potential indirect effects on borrowing behaviour. 
Attention to this is necessary because changes in 
consumption habits could potentially impact other 
factors such as income levels or saving practices, 
which may, in turn, affect household debt dynamics.

Given the limited availability of prior studies on 
the impact of monetary policy on household debt 
in Botswana, this paper serves as a foundational 
contribution to understanding the dynamics 
in this area. Going forward, future research 
should prioritise collecting more granular data to 
disaggregate household debt and examine how 
different types of debt, such as mortgages and 
consumer credit, respond to changes in monetary 
policy. Furthermore, this study focused solely on 
Botswana in a cross-sectional manner. A broader, 
comparative approach involving a panel study 
across multiple countries would provide more 
comprehensive insights. By including countries 
with similar economic conditions, future studies 
could better assess whether the observed effects in 
Botswana are consistent across different contexts 
or if they vary based on other economic and 
structural factors. This would also provide a better 
understanding of how regional and global economic 
�W�U�H�Q�G�V���L�Q�Á�X�H�Q�F�H���K�R�X�V�H�K�R�O�G���G�H�E�W���G�\�Q�D�P�L�F�V��
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APPENDIX

Residual Diagnostics

(a) Normality Test

(b) Heteroscedasticity

Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity 

F-statistic                       0.862834           Prob. F(20,29)                  0.6286

Obs*R-squared               18.65318         Prob. Chi-Square(20)        0.5445

Scaled explained SS       5.628835            Prob. Chi-Square(20)        0.9993

(c) Serial Correlation

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic                   1.977684                   Prob. F(2,27)                   0.1579

Obs*R-squared           6.388825                   Prob. Chi-Square(2)        0.0410

(d) Ramsey RESET Test

�2�P�L�W�W�H�G���9�D�U�L�D�E�O�H�V�����6�T�X�D�U�H�V���R�I���À�W�W�H�G���Y�D�O�X�H�V

�6�S�H�F�L�À�F�D�W�L�R�Q�����/�2�*���+�2�8�6�(�B�'�(�%�7�����/�2�*���+�2�8�6�(�B�'�(�%�7����������

        LOG(HOUSE_DEBT(-2)) POLICY_RATE POLICY_RATE(-1)

        POLICY_RATE(-2) LOG(CPI) LOG(CPI(-1)) LOG(CPI(-2))

        LOG(CPI(-3)) LOG(CPI(-4)) LOG(HH_CONS) LOG(HH_CONS(

        -1)) LOG(MAX_INCOME) LOG(MAX_INCOME(-1))

        LOG(MAX_INCOME(-2)) LOG(HH_DEPOS) LOG(HH_DEPOS(

        -1)) LOG(HH_DEPOS(-2)) LOG(HH_DEPOS(-3))

        LOG(HH_DEPOS(-4)) C 

    

  Value df Probability 

t-statistic   0.417350  28  0.6796 

F-statistic   0.174181 (1, 28)  0.6796 

Likelihood ratio  0.310074  1  0.5776 
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Estimating the Current Account 
�'�H�À�F�L�W���7�K�U�H�V�K�R�O�G���I�R�U���W�K�H���(�F�R�Q�R�P�\��
of Botswana

�*�H�R�I�I�U�H�\���6�K�L�P�D���1�F�X�E�H���D�Q�G���7�K�D�W�R���0�R�N�R�W�L 14  

ABSTRACT

�7�K�L�V���S�D�S�H�U���H�P�S�L�U�L�F�D�O�O�\���H�V�W�L�P�D�W�H�V���W�K�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W��
�G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �I�R�U�� �%�R�W�V�Z�D�Q�D�� �D�Q�G�� �H�V�W�D�E�O�L�V�K�H�V��
�L�W�V�� �H�I�I�H�F�W�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K���� �7�K�H�� �D�Q�D�O�\�V�L�V�� �X�V�H�V��
�T�X�D�U�W�H�U�O�\�� �G�D�W�D�� �R�Y�H�U�� �W�K�H�� �S�H�U�L�R�G�� ���������4���� �W�R�� ���������4����
�D�Q�G���H�P�S�O�R�\�V���D���W�K�U�H�V�K�R�O�G���D�X�W�R�U�H�J�U�H�V�V�L�Y�H�����7�$�5�����P�R�G�H�O����
�7�K�H���U�H�V�X�O�W�V���V�X�J�J�H�V�W���D���W�K�U�H�V�K�R�O�G���Y�D�O�X�H���R�I�������������S�H�U�F�H�Q�W��
�R�I�� �J�U�R�V�V�� �G�R�P�H�V�W�L�F�� �S�U�R�G�X�F�W�� ���*�'�3���� �I�R�U�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W��
�G�H�À�F�L�W���L�Q���%�R�W�V�Z�D�Q�D���D�Q�G�����W�K�H�U�H�I�R�U�H�����D�Q�\���G�H�À�F�L�W���E�H�O�R�Z��
�W�K�H���W�K�U�H�V�K�R�O�G���Y�D�O�X�H���K�D�V���D���Q�H�J�D�W�L�Y�H���H�I�I�H�F�W���R�Q���H�F�R�Q�R�P�L�F��
�J�U�R�Z�W�K���� �Z�K�L�O�H�� �D�Q�\�� �Y�D�O�X�H�� �D�E�R�Y�H�� �W�K�H�� �W�K�U�H�V�K�R�O�G�� �K�D�V�� �D��
�S�R�V�L�W�L�Y�H�� �H�I�I�H�F�W�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K���� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H��
�H�I�I�H�F�W���R�I���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W���R�Q���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���L�V��
�P�X�F�K���V�W�U�R�Q�J�H�U���Z�K�H�Q���W�K�H���G�H�À�F�L�W���L�V���E�H�O�R�Z���W�K�H���W�K�U�H�V�K�R�O�G��
�Y�D�O�X�H���� �7�K�H�U�H�I�R�U�H���� �V�L�Q�F�H�� �W�K�H�� �H�[�W�H�Q�W�� �R�I�� �W�K�H�� �F�X�U�U�H�Q�W��
�D�F�F�R�X�Q�W���G�H�À�F�L�W���F�D�Q���E�H���D�Q���R�E�V�W�D�F�O�H���W�R���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K����
�W�K�H�U�H�� �L�V�� �D�� �Q�H�H�G�� �W�R�� �V�H�W�� �D�� �U�X�O�H�� �R�Q�� �G�H�V�L�U�H�G�� �G�H�À�F�L�W�� �I�R�U�� �D��
�E�D�O�D�Q�F�H�G���D�Q�G���V�X�V�W�D�L�Q�D�E�O�H���J�U�R�Z�W�K���S�H�U�I�R�U�P�D�Q�F�H���Q�H�H�G�H�G��
�I�R�U�� �%�R�W�V�Z�D�Q�D�� �W�R�� �H�V�F�D�S�H�� �W�K�H�� �P�L�G�G�O�H���L�Q�F�R�P�H�� �W�U�D�S������������

1. INTRODUCTION

Several studies have examined the determinants 
of current account balances, with less focus on the 
�G�H�W�H�U�P�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H�� �L�G�H�D�O�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
threshold beyond which economic growth would be 
compromised. Meanwhile, most developing countries 
have a problem of sustaining or even accelerating 
economic growth, due to the shortage of resources. 
This always brings in tough decisions of opting 
for internal or external resources. It is normal 
�S�U�D�F�W�L�F�H���W�K�D�W���W�K�H�V�H���F�R�X�Q�W�U�L�H�V���Z�R�X�O�G���À�U�V�W���H�[�S�O�R�U�H���D�Q�G��
use their internal resources in an effort to reach 
production needed for their growth. However, many 
�R�I�� �W�K�H�V�H�� �F�R�X�Q�W�U�L�H�V�� �I�D�F�H�� �G�H�À�F�L�H�Q�F�L�H�V�� �L�Q�� �W�H�F�K�Q�R�O�R�J�\����
intermediate goods as well as investment goods. 
Therefore, to augment the shortage of domestic 
resources, developing countries have no choice, but 
to use externally resourced inputs needed to sustain 
production and the growth process. As a result, it 
is usually inevitable for developing countries to 
�H�[�S�H�U�L�H�Q�F�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V����

�7�K�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V���P�D�\���E�H�F�R�P�H���S�U�R�O�R�Q�J�H�G��
and chronic in cases where such countries fail to 
meet the cost of imports, given lower or unmatching 
export receipts. It is thus important to maintain 
policies that promote enhanced local production and 
�G�L�Y�H�U�V�L�À�F�D�W�L�R�Q���R�I���H�[�S�R�U�W���H�D�U�Q�L�Q�J�V���D�Q�G�����W�K�H�U�H�I�R�U�H����

14. Deputy Directors, Statistics Data Management and Analytics 
Department and Research and Financial Stability Department, 
respectively. The views expressed in this paper are those of 
�W�K�H���D�X�W�K�R�U�V���D�Q�G���G�R���Q�R�W���Q�H�F�H�V�V�D�U�L�O�\���U�H�Á�H�F�W���W�K�R�V�H���R�I���W�K�H���%�D�Q�N���R�I��
Botswana.

�P�L�Q�L�P�L�V�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V���� �:�K�H�U�H�� �D�� �F�X�U�U�H�Q�W��
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�U�D�Q�V�L�W�L�R�Q�V�� �W�R�� �E�H�� �X�Q�V�X�V�W�D�L�Q�D�E�O�H���� �L�W��
may portend a looming economic crisis, which may 
lead to other macroeconomic complications, such 
�D�V�� �F�D�S�L�W�D�O�� �R�X�W�Á�R�Z�V���� �G�H�S�O�H�W�L�R�Q�� �R�I�� �I�R�U�H�L�J�Q�� �H�[�F�K�D�Q�J�H��
reserves, currency devaluation and, therefore, 
detrimental to economic growth. The purpose of 
this study, therefore, is to determine the current 
�D�F�F�R�X�Q�W���G�H�À�F�L�W���W�K�U�H�V�K�R�O�G���I�R�U���%�R�W�V�Z�D�Q�D�����7�K�H���F�R�X�Q�W�U�\��
�K�D�V���H�[�S�H�U�L�H�Q�F�H�G���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V���L�Q���W�K�H���S�D�V�W����
mainly due to the unfavourable diamond market 
due to varying factors. Botswana recorded current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V�� �L�Q�� �V�H�Y�H�Q�� �R�I�� �W�K�H�� �À�I�W�H�H�Q�� �\�H�D�U�V�� �W�R��
2021; that is, 2009, 2010, 2011, 2012, 2019, 2020 
and 2021, something which the country was not 
accustomed to in the past. Given this recurrence, it 
�L�V���L�P�S�R�U�W�D�Q�W���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W��
threshold to evaluate the need for, and manner of, 
any response. In the instance of the methodology of 
�W�K�L�V�� �V�W�X�G�\���� �W�R�� �D�V�V�H�V�V�� �W�K�H�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V���� �Y�L�V���j���Y�L�V����
the threshold; thus, whether supportive of economic 
growth or a detractor. It is important to highlight that 
there is paucity of studies that investigate the current 
account threshold in the literature, especially for the 
developing countries in Sub-Saharan Africa. A study 
�E�\���$�\�G�×�Q���D�Q�G���(�V�H�Q�������������������G�H�W�H�U�P�L�Q�H�G���W�K�H���W�K�U�H�V�K�R�O�G��
�Y�D�O�X�H�� �R�I�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �I�R�U�� �7�X�U�N�H�\�� �D�W��
-4 percent. On the other hand, Aristovnik (2006) 
�I�R�X�Q�G���R�X�W���W�K�D�W���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V���R�I���W�U�D�Q�V�L�W�L�R�Q��
economies that exceeded a threshold of -5 percent 
generally turn out to be unsustainable. 

�7�R�� �H�P�S�L�U�L�F�D�O�O�\�� �H�V�W�L�P�D�W�H�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
threshold for Botswana and establish its effect on 
economic growth, this paper uses quarterly data 
over the period 1999Q1 to 2021Q4 and employs a 
threshold autoregressive (TAR) model. The results 
suggest a threshold value of -2.6 percent of gross 
�G�R�P�H�V�W�L�F�� �S�U�R�G�X�F�W�� ���*�'�3���� �I�R�U�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
in Botswana. Furthermore, the negative effect 
�R�I�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K��
�L�V�� �P�X�F�K�� �V�W�U�R�Q�J�H�U�� �Z�K�H�Q�� �W�K�H�� �G�H�À�F�L�W�� �L�V�� �E�H�O�R�Z�� �W�K�H��
threshold value (larger negative number). Therefore, 
�V�L�Q�F�H�� �W�K�H�� �P�D�J�Q�L�W�X�G�H�� �R�I�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
can be an obstacle to economic growth, there 
is a need to determine and adhere to a desired 
�F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �U�X�O�H�� �W�R�� �D�F�K�L�H�Y�H�� �E�D�O�D�Q�F�H�G��
and sustainable growth performance needed for 
Botswana to transform to a high-income status.

The remaining part of the paper is organised 
as follows: Section 2 looks at the developments 
pertaining to Botswana’s current account. Section 
3 reviews the relevant literature. The methodology 
�X�V�H�G�� �L�Q�� �H�V�W�L�P�D�W�L�Q�J�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
threshold is outlined in Section 4. Section 5 covers 
data description. Empirical results are presented in 
Section 6, while Section 7 concludes and make policy 
recommendations. 
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2. BOTSWANA’S CURRENT ACCOUNT 
DEVELOPMENTS

Botswana like many other developing countries, is 
highly dependent on imports of raw materials and 
�À�Q�L�V�K�H�G�� �S�U�R�G�X�F�W�V���� �E�X�W�� �Z�L�W�K�� �V�L�J�Q�L�À�F�D�Q�W�� �G�L�D�P�R�Q�G��
export earnings anchoring performance of the balance 
of payments. For the past four decades to 2008, 
Botswana enjoyed prolonged episodes of current 
account surpluses owing to diamond exports and 
Southern African Customs Union (SACU) revenues 
(Figure 1). Diamond sales favoured Botswana 
until the 2008/09 recession, the weak diamond 
market in 2011 and the COVID-19 pandemic 
period when diamond sales were interrupted. 

As a result of the accumulation of foreign exchange 
reserves over time, the impact of these calamities 
was cushioned to a greater extent. However, when 
factoring out diamond trade (imports and exports of 
diamonds), the underlying current account balance 
�K�D�V���F�R�Q�W�L�Q�X�R�X�V�O�\���E�H�H�Q���L�Q���D���G�H�À�F�L�W�����+�H�Q�F�H�����V�L�J�Q�D�O�L�Q�J��
the need for the Botswana economy to diversify into 
sectors other than diamond mining as variegated 
economy is less vulnerable to external shocks, 
hence minimising possibilities of experiencing 
�X�Q�V�X�V�W�D�L�Q�D�E�O�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V�� �W�K�D�W�� �F�R�X�O�G��
negatively affect growth.

3. EMPIRICAL LITERATURE 

As indicated earlier, several studies have examined 
the determinants of current account balance, with 
less focus on the determination of the ideal current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �E�H�\�R�Q�G�� �Z�K�L�F�K�� �H�F�R�Q�R�P�L�F��
growth would be compromised. However, these 
�V�W�X�G�L�H�V�� �K�D�Y�H�� �E�H�Q�H�À�W�H�G�� �W�K�H�� �O�L�W�H�U�D�W�X�U�H�� �E�\�� �S�U�R�Y�L�G�L�Q�J��
some guidance on maintaining current account 
sustainability, if left unchecked, could result in 
economic crisis. The studies were also useful 
in enlightening analysts on the combination of 
macroeconomic tools and techniques to use in 
�P�R�Q�L�W�R�U�L�Q�J���W�K�H���V�L�]�H���R�I���W�K�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W����

However, it is worth noting that the current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �P�D�\�� �Q�R�W�� �D�O�Z�D�\�V�� �E�H�� �D�� �S�U�R�E�O�H�P�� �D�V�� �L�W��
can be an indication of healthy investment into a 
growing economy. However, the magnitude should 
be sustainable and should be positive for economic 
growth. Hence, it is crucial to know the level of 
�F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �D�E�R�Y�H�� �Z�K�L�F�K��
economic growth can be compromised. This paper, 
therefore, seeks to estimate the current account 
�G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �I�R�U�� �%�R�W�V�Z�D�Q�D�� �D�Q�G���� �V�H�F�R�Q�G���� �D�O�V�R��
�H�V�W�D�E�O�L�V�K���Z�K�H�W�K�H�U���W�K�H���H�I�I�H�F�W���R�I���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W��
on economic growth differs when it is above or below 
the threshold level. 

Source: Statistics Botswana and Bank of Botswana

Chart 1. Botswana's Current Account Balances as a Ratio of 
GDP
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For the United States (US) economy, Holman 
(2001) concluded that while there is considerable 
uncertainty about the precise threshold, a current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �J�U�H�D�W�H�U�� �W�K�D�Q�� �������� �S�H�U�F�H�Q�W�� �R�I�� �*�'�3��
is unsustainable. This estimate, based on the 
1980s and early 1990s, represents the average 
�W�K�U�H�V�K�R�O�G�� �D�W�� �Z�K�L�F�K�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V�� �L�Q��
several industrialised economies started to narrow 
after trending up for a sustained period. Holman 
(2001) also argued that there is a threshold current 
account imbalance beyond which current account 
adjustment must ultimately take place, even if 
evidence of adjustment is scarce or non-existent 
before the threshold is reached.

Bergsten (2002) asserted that industrial countries, 
including the US, enter a danger zone of current 
�D�F�F�R�X�Q�W�� �X�Q�V�X�V�W�D�L�Q�D�E�L�O�L�W�\�� �Z�K�H�Q�� �W�K�H�L�U�� �G�H�À�F�L�W�V�� �U�H�D�F�K��
4 – 5 percent of GDP, hence prompting spontaneous 
corrective forces either from market forces or by 
policy action. The current account imbalances of 
this magnitude and persistence usually indicate that 
the global economy is operating in a danger zone in 
which disruptive and volatile reactions in currency, 
bond, and equity markets are likely to result. 

In an examination of current account sustainability 
in 17 transition economies, employing two 
accounting frameworks, Aristovnik (2006) found
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�W�K�D�W���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V���R�I���W�U�D�Q�V�L�W�L�R�Q���H�F�R�Q�R�P�L�H�V��
that exceeded 5 percent of GDP generally involve 
sustainability problems. The paper also concluded 
that maintenance of relatively large foreign direct 
�L�Q�Y�H�V�W�P�H�Q�W�� �L�Q�Á�R�Z�V�� �L�V�� �D�� �N�H�\�� �S�U�L�R�U�L�W�\�� �L�Q�� �V�H�F�X�U�L�Q�J��
external sustainability. 

Erdogan and Bozkurt (2009) examined the 
�U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
and economic growth in Turkey. They employed 
the Granger causality and vector autoregression 
(VAR) analyses on the variables by using quarterly 
data from 1999Q1 to 2014Q2. Granger causality 
test revealed a unidirectional correlation from 
�J�U�R�Z�W�K�� �U�D�W�H�� �W�R�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W���� �$�V�� �V�K�R�Z�Q��
by the impulse-response functions obtained 
through VAR analysis, a shock of one standard 
deviation on the growth rate variable results in 
�Q�H�J�D�W�L�Y�H�� �U�H�V�S�R�Q�V�H�� �L�Q�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
variable. That is, an increase in economic growth 
�U�H�V�X�O�W�V���L�Q���D���G�H�F�U�H�D�V�H���L�Q���W�K�H���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W��

�)�L�Q�D�O�O�\���� �$�\�G�×�Q�� �D�Q�G�� �(�V�H�Q�� �������������� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H��
existence of the threshold effects of current account 
�G�H�À�F�L�W�V�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K�� �R�Y�H�U�� �W�K�H�� �S�H�U�L�R�G�� �R�I��
1999Q2 to 2014Q2 for Turkey by using recently 
developed threshold autoregressive (TAR) models that 
provide appropriate procedures for estimation and 
inference. Based on the estimation of the threshold 
model, the results reveal evidence of threshold 
�H�I�I�H�F�W�V�� �U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�V�� �L�Q��
Turkey. According to the results, the estimated 
�W�K�U�H�V�K�R�O�G�� �Y�D�O�X�H�� �R�I�� �W�K�H�� �G�H�À�F�L�W�V�� �I�R�U�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K��
is -4 percent of GDP, and any ratio of the current 
�D�F�F�R�X�Q�W���G�H�À�F�L�W�V���D�E�R�Y�H���W�K�L�V���W�K�U�H�V�K�R�O�G���K�D�V���D���Q�H�J�D�W�L�Y�H��
effect on economic growth, while any rate below this 
threshold has a positive effect on economic growth.   

Where            indicates real GDP growth,         is current 
�D�F�F�R�X�Q�W�� �E�D�O�D�Q�F�H���� �� �� �� �� �� �� �� �S�U�L�Y�D�W�H�� �J�U�R�V�V�� �À�[�H�G�� �F�D�S�L�W�D�O��
formation as a share of GDP,        is terms of trade, 
�L�V�� �L�Q�Á�D�W�L�R�Q���� �� �� �� �� �� �L�V�� �W�K�H�� �W�K�U�H�V�K�R�O�G�� �Y�D�U�L�D�E�O�H�� �F�D�X�V�L�Q�J��
regime switching,   is threshold value,    is delay 
parameter,                 are parameters,      is the error 
term and  is an indicator function.             and  
follow different autoregressive processes. Following 
estimation of Equation 2, a test for existence of 
threshold effects is carried out and the threshold 
value and delay parameter are also determined. 

5. DATA DESCRIPTION

This study uses quarterly data for the period 
1999Q1 to 2021Q4 to determine the threshold level 
�I�R�U�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q�� �W�K�H�� �H�F�R�Q�R�P�\�� �R�I��
Botswana. Therefore, real GDP growth (RGDP) is 
used as the dependent variable, while the share of 
total current account balance in GDP (CAB) is used 

4. METHODOLOGY

�7�R�� �H�V�W�L�P�D�W�H�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G��
value for Botswana and establish whether the effect 
�R�I���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W���R�Q���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���G�L�I�I�H�U�V��
above and below the threshold level, this paper 
draws lessons from a TAR model employed by Aydin 
and Esen (2016). The approach is derived from the 
following linear growth model:

Where    indicates growth rate of real GDP,    is 
�S�U�L�Y�D�W�H�� �J�U�R�V�V�� �À�[�H�G�� �F�D�S�L�W�D�O�� �I�R�U�P�D�W�L�R�Q�� �D�V�� �D�� �V�K�D�U�H�� �R�I��
GDP,    is labour force growth rate,     is current 
account balance,    are control variables and     is a 
white noise error term.

The linear model in Equation (1) provides a 
structure for estimating the impact of current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K���� �+�R�Z�H�Y�H�U���� �L�W��
does not provide information about how the changes 
�L�Q�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �D�I�I�H�F�W�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S��
between the two variables. This requires testing for 
�Q�R�Q���O�L�Q�H�D�U�L�W�\�� �E�H�W�Z�H�H�Q�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �D�Q�G��
economic growth and then estimating a non-linear 
relationship. Hence, a TAR model is applied in this 
case, of non-linear relationship between the two 
variables, to establish the threshold value and to 
reveal the differences in the effect of this relationship 
on economic growth, if any.

For this paper and closely following Aydin and 
Esen (2016), the linear model 15, which estimates 
�W�K�H�� �H�I�I�H�F�W�� �R�I�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q�� �H�F�R�Q�R�P�L�F��
growth, is transformed into a two-regime TAR model 
after establishing the existence of a non-linear 
relationship and expressed as follows:

as an independent variable to proxy current account 
�G�H�À�F�L�W�����7�R���F�R�Q�W�U�R�O���W�K�H���H�I�I�H�F�W���R�I���R�W�K�H�U���P�D�F�U�R�H�F�R�Q�R�P�L�F��
variables on economic growth, growth rate of gross 
�À�[�H�G�� �F�D�S�L�W�D�O�� �I�R�U�P�D�W�L�R�Q�� ���*�)�&�)������ �S�H�U�F�H�Q�W�D�J�H�� �F�K�D�Q�J�H��
�L�Q�� �W�K�H�� �W�H�U�P�V�� �R�I�� �W�U�D�G�H�� ���7�R�7���� �D�Q�G�� �L�Q�Á�D�W�L�R�Q�� ���,�1�)������ �D�U�H��
used as control variables based on the literature. All 
the data series are sourced from Statistics Botswana 
and Bank of Botswana. Table 1 below shows the 
basic information about the variables.

���������7�K�H���O�L�Q�H�D�U���P�R�G�H�O���L�Q���W�K�L�V���S�D�S�H�U���L�V���E�D�V�H�G���R�Q���Y�D�U�L�D�E�O�H�V���D�V���V�S�H�F�L�À�H�G��
in Equation 2.
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Table 1: Basic Information About The Variables

Variable       Explanation              Unit

�5�*�'�3�� �$�Q�Q�X�D�O���J�U�R�Z�W�K���U�D�W�H���R�I���U�H�D�O���*�'�3�� ���� ����������������������������������������

�&�$�%�� �7�K�H���V�K�D�U�H���R�I���W�R�W�D�O���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���E�D�O�D�Q�F�H���L�Q���Q�R�P�L�Q�D�O���*�'�3�� ��

�*�)�&�)�� �$�Q�Q�X�D�O���J�U�R�Z�W�K���U�D�W�H���R�I���J�U�R�V�V���À�[�H�G���F�D�S�L�W�D�O���I�R�U�P�D�W�L�R�Q�� ��

�7�R�7�� �$�Q�Q�X�D�O���F�K�D�Q�J�H���L�Q���7�R�7�����Z�K�H�U�H���7�R�7���L�V���W�K�H���U�D�W�L�R���R�I���H�[�S�R�U�W�V���D�Q�G���L�P�S�R�U�W�V�� ��

�,�1�)�� �7�K�H���D�Q�Q�X�D�O���S�H�U�F�H�Q�W�D�J�H���F�K�D�Q�J�H���R�I���W�K�H���F�R�Q�V�X�P�H�U���S�U�L�F�H���L�Q�G�H�[�� ��

Source: Statistics Botsw ana and Bank of Botswana

6. EMPIRICAL RESULTS 

The analysis starts with the calculation of some 
statistics concerning the variables used in the 
model. The obtained results are given in Table 2. As 
can be observed in Table 2, the highest value of the 
share of total current account balance in the GDP is 
approximately 63.3 percent, and its lowest value is 
-28.9 percent. The mean value of the share of total 
current account balance in GDP is 13.7 percent. 
The high variability in the share of current account 
balance to GDP compared to other countries is 
mainly due to diamond trade activity.

RGDP CAB GFCF ToT INF

 Mean  3.7913  13.701  7.2115  4.2663  6.9558

 Maximum  37.300  63.300  56.800  250.30  15.700

 Minimum -30.800 -28.900 -26.700 -62.000  1.2000

 Std. Dev.  8.8011  20.954  13.328  37.695  3.1453

 Skewness -0.2595  0.5459  0.9394  2.8816  0.3470

 Kurtosis  7.9115  2.4946  4.8008  19.192  2.8147

JB Probability 0.0000  0.0435  0.0000  0.0000  0.3269

Table 2: Descriptive Statistics

 

The correlation matrix concerning the explanatory 
variables used in the model is indicated in Table 
3. According to the correlation matrix, the highest 
correlation (0.279) is between CAB and INF, while the 
lowest correlation (0.010) is between ToT and INF. 
�2�W�K�H�U�� �F�R�U�U�H�O�D�W�L�R�Q�� �F�R�H�I�À�F�L�H�Q�W�V�� �Y�D�U�\�� �E�H�W�Z�H�H�Q�� ����������������
and 0.1716. This implies absence of multicollinearity 
problem between the explanatory variables.

Table 3: Correlation Matrix

 CAB GFCF TOT INF

 CAB  1.0000   

 GFCF  0.0770  1.0000  

 ToT  0.1711 -0.1547  1.0000 

 INF  0.2786  0.1716  0.0100  1.0000

The ADF stationary testing was conducted to 
ensure that all the variables used in the model were 
stationary. The testing results are presented in 
Table 4. According to the ADF test statistics, all the 
variables used in the model are stationary at levels.

Table 4: Unit Root Test Results

Variable   ADF Test Statistic

RGDP   -7.969470***

CAB   -4.040378***

GFCF   -5.960975***

ToT   -6.299932***

INF    -4.879663***

�
�
�
���'�H�Q�R�W�H�V���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W�������S�H�U�F�H�Q�W���O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H

After the variables were found to be stationary, a 
Brock-Dechert-Scheinkman (BDS) test was used 
to detect the non-linear structure between current 
�D�F�F�R�X�Q�W���G�H�À�F�L�W���D�Q�G���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K�����7�K�L�V���U�H�T�X�L�U�H�G��
running a linear equation and testing for unit root 
of the residuals. The null hypothesis that the series 
are linearly dependent was rejected as shown in the 
Appendix. Therefore, a non-linear model had to be 
estimated.

The TAR model was estimated to determine whether 
there is a threshold value causing regime switch 
�L�Q�W�K�H�� �V�H�U�L�H�V�� �F�R�Q�F�H�U�Q�L�Q�J�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
���L���H������ �W�K�U�H�V�K�R�O�G�� �O�H�Y�H�O�� �I�R�U�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
for the economy of Botswana), establish whether 
�W�K�H�� �H�I�I�H�F�W�� �R�I�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q�� �H�F�R�Q�R�P�L�F��
growth differs above and below the threshold, 
�D�Q�G�� �W�R�� �À�Q�G�� �R�X�W�� �W�K�H�G�L�U�H�F�W�L�R�Q�� �R�I�� �W�K�H�� �H�I�I�H�F�W���� �7�K�H�� �%�D�L��
Perron test (Table 5) indicate the existence of one 
threshold effect. 16  The results further depict a 
threshold value of -2.6 percent of GDP for the 
�F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �L�Q�� �%�R�W�V�Z�D�Q�D�� ���7�D�E�O�H�� ��������

Table 5: Bai-Perron Threshold Test Results
   Scaled    Critical

Threshold Test  F-Statistic       Value

0 vs. 1 **   13.14569  11.47

 1 vs. 2   4.928986  12.95

�1�R�W�H�V��

�������
�
���L�Q�G�L�F�D�W�H�V���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W�������S�H�U�F�H�Q�W���O�H�Y�H�O���R�I��
�V�L�J�Q�L�À�F�D�Q�F�H

�������%�D�L���3�H�U�U�R�Q�����(�F�R�Q�R�P�H�W�U�L�F���-�R�X�U�Q�D�O�����������������F�U�L�W�L�F�D�O���Y�D�O�X�H�V

Table 6: Threshold Regression Results 

T�K�U�H�V�K�R�O�G���9�D�O�X�H�����������������������5�H�J�L�P�H�������������������S�H�U�F�H�Q�W�� �������5�H�J�L�P�H�������•�����������S�H�U�F�H�Q�W

CAB

GFCF

ToT

INF

�1�R�W�H�V��
�����
�
���D�Q�G���
�
�
�L�Q�G�L�F�D�W�H���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W�������S�H�U�F�H�Q�W���D�Q�G������

�S�H�U�F�H�Q�W���O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����U�H�V�S�H�F�W�L�Y�H�O�\
�����9�D�O�X�H�V���L�Q���S�D�U�H�Q�W�K�H�V�H�V���D�U�H���V�W�D�Q�G�D�U�G���H�U�U�R�U�V

16. The null hypothesis is rejected when the F-Statistics is greater 

than the critical value.

-0.1993**

[0.0866]

0.2486**

[0.0747]

0.2524**

[0.0300]

0.3424

[0.3251] 

0.0988**

[0.0476]

0.1220**

[0.0623]

0.0877***

[0.0214]

0.2558

[0.2505]
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Figure 2 compares GDP growth rates and current 
account balances as a ratio of GDP. The historical 
�G�D�W�D�� �Y�D�O�L�G�D�W�H�V�� �W�K�H�� �H�P�S�L�U�L�F�D�O�� �À�Q�G�L�Q�J�� �W�K�D�W�� �Z�K�H�U�H�� �W�K�H��
current account balance as a ratio of GDP is below 
the threshold value of -2.6 percent, GDP growth 
was negatively impacted and, the reverse is true. 
This was observed through most of the years, with 
outliers being in 2010 and 2019. In 2010, mining 
production rebounded following a slump in demand 
for rough diamonds in 2009. However, the increase 
in mining production did not manifest into higher 
�V�D�O�H�V�� �R�I�� �G�L�D�P�R�Q�G�V���� �W�K�X�V�� �U�H�V�X�O�W�L�Q�J�� �L�Q�� �D�� �W�U�D�G�H�� �G�H�À�F�L�W��
for 2010. Meanwhile, there was an increase in overall 
government spending in 2019.

According to Regime 1, when current account 
�G�H�À�F�L�W���L�V���E�H�O�R�Z���W�K�H���W�K�U�H�V�K�R�O�G�����W�K�H�U�H���L�V���D���V�W�D�W�L�V�W�L�F�D�O�O�\��
�V�L�J�Q�L�À�F�D�Q�W�� �D�Q�G�� �Q�H�J�D�W�L�Y�H�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q��
�F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �D�Q�G�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K���� �2�Q��
the other hand, Regime 2 indicates that when the 
�F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W���L�V�� �J�U�H�D�W�H�U�� �W�K�D�Q�� ���������� �S�H�U�F�H�Q�W��
�R�I�� �*�'�3���� �W�K�H�U�H�� �L�V�� �D�O�V�R�� �D�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W�� �E�X�W��
positive relationship between current account 
�G�H�À�F�L�W�� �D�Q�G�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K���� �,�Q�� �R�W�K�H�U�� �Z�R�U�G�V���� �Z�K�L�O�H��
�D�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �O�H�Y�H�O�� �E�H�O�R�Z�� �W�K�H�� �W�K�U�H�V�K�R�O�G��
value negatively affects economic growth, a 
�F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �O�H�Y�H�O�� �D�E�R�Y�H�� �W�K�H�� �W�K�U�H�V�K�R�O�G��
value positively affects economic performance. 
�)�X�U�W�K�H�U�P�R�U�H���� �Z�K�H�Q�� �W�K�H�� �U�H�J�L�P�H�� �F�R�H�I�À�F�L�H�Q�W�V�� �D�U�H��
compared, it is seen that the effect of current account 
�G�H�À�F�L�W���R�Q���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���L�V���P�X�F�K���V�W�U�R�Q�J�H�U���L�Q���W�K�H��
regime in which it is below the threshold value. In 
terms of control variables, both GFCF and ToT have 
�D�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�À�F�D�Q�W�� �D�Q�G�� �S�R�V�L�W�L�Y�H�� �U�H�O�D�W�L�R�Q�V�K�L�S��
with economic growth in line with economic theory. 
�+�R�Z�H�Y�H�U���� �L�Q�Á�D�W�L�R�Q�� �K�D�V�� �D�� �S�R�V�L�W�L�Y�H�� �E�X�W�� �V�W�D�W�L�V�W�L�F�D�O�O�\��
�L�Q�V�L�J�Q�L�À�F�D�Q�W�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �Z�L�W�K�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K��

Meanwhile, robustness checks were carried out 
for the estimated model. The results in Table 8 
indicate that the model passes all the diagnostic 
tests against serial correlation (Breusch-Godfrey 
test), heteroscedasticity (Arch test), and normality 
(Jarque-Bera test). The Ramsey RESET (Regression 
�6�S�H�F�L�À�F�D�W�L�R�Q�� �(�U�U�R�U�� �7�H�V�W���� �Z�K�L�F�K�� �L�V�� �D�� �J�H�Q�H�U�D�O�� �W�H�V�W��
�I�R�U�� �W�K�H�� �P�R�G�H�O�� �V�S�H�F�L�À�F�D�W�L�R�Q�� �H�U�U�R�U�� �U�H�J�D�U�G�L�Q�J�� �R�P�L�W�W�H�G��
relevant variables, incorrect functional form and 
the correlation between explanatory variables and 
the error term also suggests that the model is well 
�V�S�H�F�L�À�H�G���� �)�X�U�W�K�H�U�P�R�U�H���� �D�� �V�W�D�E�L�O�L�W�\�� �F�K�H�F�N�� ���&�X�V�X�P��
�W�H�V�W�����Z�D�V���F�D�U�U�L�H�G���R�X�W���W�R���W�H�V�W���Z�K�H�W�K�H�U���W�K�H���F�R�H�I�À�F�L�H�Q�W�V��
of the estimated model remain constant over time; 
�D�� �S�U�R�S�H�U�W�\�� �W�K�D�W�� �V�L�J�Q�L�À�H�V�� �W�K�H�� �V�W�D�E�L�O�L�W�\�� �R�I�� �W�K�H�� �P�R�G�H�O����
As illustrated in Figure 2, the plot falls within the 5 
�S�H�U�F�H�Q�W���F�U�L�W�L�F�D�O���E�R�X�Q�G�V���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����L�P�S�O�\�L�Q�J���W�K�D�W��
the parameters of the model are stable.

Source: Statistics Botswana and Bank of Botswana

Chart 2. GDP Growth and Current Account Balance as a Ratio of GDP
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Table 8: Robustness Tests

Test    Probability Value (P-Value)

Serial Correlation  0.2199

Heteroskedasticity  0.4466

Normality   0.8868

Ramsey RESET  0.6273
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7. CONCLUSION AND 
RECOMMENDATIONS

�7�K�L�V�� �S�D�S�H�U�� �H�V�W�L�P�D�W�H�V�� �W�K�H�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W��
threshold for the economy of Botswana and 
establishes whether the effect of current account 
�G�H�À�F�L�W�� �R�Q�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K�� �G�L�I�I�H�U�V�� �D�E�R�Y�H�� �D�Q�G�� �E�H�O�R�Z��
the threshold level. The results suggest a current 
�D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �W�K�U�H�V�K�R�O�G�� �Y�D�O�X�H�� �R�I�� ���������� �S�H�U�F�H�Q�W�� �I�R�U��
Botswana. The results further indicate that any 
�G�H�À�F�L�W�� �E�H�O�R�Z�� �W�K�H�� �W�K�U�H�V�K�R�O�G�� �Y�D�O�X�H�� �K�D�V�� �D�� �Q�H�J�D�W�L�Y�H��
effect on economic growth, while any value above the 
threshold has a positive effect on economic growth. 
�)�X�U�W�K�H�U���� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �F�X�U�U�H�Q�W�� �D�F�F�R�X�Q�W�� �G�H�À�F�L�W�� �R�Q��
�H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K�� �L�V�� �P�X�F�K�� �V�W�U�R�Q�J�H�U�� �Z�K�H�Q�� �W�K�H�� �G�H�À�F�L�W��
is below the threshold value. Since current account 
�G�H�À�F�L�W���F�D�Q���E�H���D�Q���R�E�V�W�D�F�O�H���W�R���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���Z�K�H�Q��
its threshold is exceeded, there is a need to set a rule 
�R�Q���W�K�H���G�H�V�L�U�H�G���G�H�À�F�L�W���I�R�U���D���E�D�O�D�Q�F�H�G���D�Q�G���V�X�V�W�D�L�Q�D�E�O�H��
growth performance needed for Botswana to escape 
the middle-income trap.

To guarantee export earnings and ensure that 
the desired threshold is met, it is important to 
�D�F�F�H�O�H�U�D�W�H�� �H�F�R�Q�R�P�L�F�� �D�Q�G�� �H�[�S�R�U�W�� �G�L�Y�H�U�V�L�À�F�D�W�L�R�Q��
efforts. Furthermore, it is also crucial that the 
country’s goods and services remains competitive in 
international markets. This can be achieved through 
�L�Q�F�U�H�D�V�H�V�� �L�Q�� �S�U�R�G�X�F�W�L�Y�L�W�\�� �D�Q�G�� �H�I�À�F�L�H�Q�F�\���� �D�V�� �Z�H�O�O�� �D�V��
ensuring stability of the real effective exchange rate of 
�W�K�H���3�X�O�D�����2�Y�H�U�D�O�O�����S�H�U�V�L�V�W�H�Q�W���F�X�U�U�H�Q�W���D�F�F�R�X�Q�W���G�H�À�F�L�W�V��
have implications on the level of foreign exchange 
reserves and, thus, on sustenance of the current 
exchange rate framework. Therefore, a healthy 
current account balance should be prioritised.

However, it should be noted that mining is a big 
�L�Q�Á�X�H�Q�F�H�� �R�Q�� �H�F�R�Q�R�P�L�F�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�Q�� �%�R�W�V�Z�D�Q�D����
Thus, most of the developments in the current account 
�D�U�H���U�H�Á�H�F�W�L�Y�H���R�I���W�K�H���P�L�Q�L�Q�J���V�H�F�W�R�U���S�H�U�I�R�U�P�D�Q�F�H�����+�H�Q�F�H����
future research could look at impact on non-mining 
GDP, as well as exploring the effect of lagged variables.
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Tax Revenues and Government 
Expenditures Nexus: Evidence from 
SADC Countries

�1�J�R�Q�L���1�G�D�E�D�]�D�E�R���D�Q�G���.�D�W�O�H�J�R���7�V�H�O�D�G�L�N�D�H17

ABSTRACT

�7�K�L�V�� �V�W�X�G�\�� �S�X�U�V�X�H�G�� �D�Q�� �H�P�S�L�U�L�F�D�O�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �R�I��
�W�K�H�� �Q�H�[�X�V�� �E�H�W�Z�H�H�Q�� �W�D�[�� �U�H�Y�H�Q�X�H�V�� �D�Q�G�� �J�R�Y�H�U�Q�P�H�Q�W��
�H�[�S�H�Q�G�L�W�X�U�H�V�� �L�Q�� �H�O�H�Y�H�Q�� �6�$�'�&�� �F�R�X�Q�W�U�L�H�V���� �7�K�H�� �V�W�X�G�\��
�H�P�S�O�R�\�H�G�� �E�L�Y�D�U�L�D�W�H�� ���7�K�H�� �'�X�P�L�W�U�H�V�F�X���+�X�U�O�L�Q���� �D�Q�G��
�P�X�O�W�L�Y�D�U�L�D�W�H�� �F�D�X�V�D�O�L�W�\�� ���9�$�5�� �*�U�D�Q�J�H�U�� �&�D�X�V�D�O�L�W�\����
�W�H�V�W�V�� �W�R�� �W�U�D�F�H�� �F�K�D�Q�Q�H�O�V�� �W�K�U�R�X�J�K�� �Z�K�L�F�K�� �J�R�Y�H�U�Q�P�H�Q�W��
�H�[�S�H�Q�G�L�W�X�U�H�V�� �D�Q�G�� �W�D�[�� �U�H�Y�H�Q�X�H�V�� �U�H�O�D�W�H�� �E�D�V�H�G�� �R�Q��
�D�Q�Q�X�D�O���G�D�W�D���I�U�R�P�������������²���������������7�K�H���U�H�V�X�O�W�V���V�X�J�J�H�V�W���D��
�X�Q�L�G�L�U�H�F�W�L�R�Q�D�O���F�D�X�V�D�O�L�W�\���U�X�Q�Q�L�Q�J���I�U�R�P���W�D�[���U�H�Y�H�Q�X�H�V���W�R��
�J�R�Y�H�U�Q�P�H�Q�W���H�[�S�H�Q�G�L�W�X�U�H�V�����7�K�H�U�H�I�R�U�H�����W�K�L�V���L�P�S�O�L�H�V���W�K�D�W��
�D�G�R�S�W�L�Q�J���W�K�H���W�D�[���V�S�H�Q�G���K�\�S�R�W�K�H�V�L�V���W�R���D�G�G�U�H�V�V���E�X�G�J�H�W��
�G�H�À�F�L�W�V�� �L�V�� �S�O�D�X�V�L�E�O�H�� �L�Q�� �W�K�H�� �6�$�'�&�� �U�H�J�L�R�Q���� �7�K�H�� �S�D�S�H�U��
�U�H�F�R�P�P�H�Q�G�V���W�K�H���X�V�H���R�I���W�D�[���W�R���D�G�G�U�H�V�V���E�X�G�J�H�W���G�H�À�F�L�W�V��
�W�D�N�L�Q�J�� �L�Q�W�R�� �D�F�F�R�X�Q�W�� �K�H�W�H�U�R�J�H�Q�H�L�W�L�H�V�� �L�Q�� �W�K�H�� �U�H�J�L�R�Q����
�)�X�U�W�K�H�U�P�R�U�H���� �À�V�F�D�O�� �S�R�O�L�F�\�� �V�K�R�X�O�G�� �E�H�� �F�D�O�L�E�U�D�W�H�G�� �W�R��
�S�U�R�P�R�W�H���L�Q�F�O�X�V�L�Y�H���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���D�Q�G���O�D�W�H�U���D�G�G�U�H�V�V��
�E�X�G�J�H�W���G�H�À�F�L�W�V���E�H�I�R�U�H���W�K�H�\���U�H�D�F�K���X�Q�V�W�D�L�Q�D�E�O�H���O�H�Y�H�O�V��

1. INTRODUCTION 

Understanding the relationship between government 
revenue and expenditure is an integral part of 
the budgetary process. For instance, excessive 
�D�Q�G�� �X�Q�V�X�V�W�D�L�Q�D�E�O�H�� �E�X�G�J�H�W�� �G�H�À�F�L�W�V�� �D�U�H�� �E�H�O�L�H�Y�H�G�� �W�R��
contribute to poor economic performance in Africa 
���:�R�O�G�H���5�X�I�D�H�O�������������������)�L�V�F�D�O���G�H�À�F�L�W�V���Q�H�J�D�W�L�Y�H�O�\���D�I�I�H�F�W��
saving and investment decisions due to high real 
interest rates, high unemployment, and slow capital 
�I�R�U�P�D�W�L�R�Q�� ���'�D�U�U�D�W���� �������������� �)�X�U�W�K�H�U�P�R�U�H���� �À�Q�D�Q�F�L�Q�J��
�S�H�U�V�L�V�W�H�Q�W�� �À�V�F�D�O�� �G�H�À�F�L�W�V�� �D�J�J�U�D�Y�D�W�H�V�� �W�K�H�� �S�X�E�O�L�F�� �G�H�E�W��
problem, which negatively impacts economic growth. 

The budgeting process and its outcomes have gained 
a lot of attention from researchers and policymakers 
in developing and developed countries, intending 
to establish the relationship between government 
expenditure and tax revenue. The empirical 
�À�Q�G�L�Q�J�V�� �I�U�R�P�� �V�X�F�K�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V�� �K�D�Y�H�� �W�K�H�R�U�H�W�L�F�D�O��
and policy relevance (Narayan & Narayan, 2006). 
Thus, economists offer policy recommendations 
based on the application of tax-spend (Friedman, 
1978; Buchanan and Wagner, 1978), spend-tax 
���%�D�U�U�R���� ������������ �3�H�D�F�R�F�N�� �D�Q�G�� �:�L�V�H�P�D�Q���� �������������� �À�V�F�D�O��
synchronisation (Musgrave, 1966; Richard, 1981), 
and institutional separation hypotheses (Ram, 
1988; Baghestani and McNown, 1994) to address 
the problem of slow economic growth. Similarly, the 
spending cut, and no tax increase could be sound 
�À�V�F�D�O�� �D�G�M�X�V�W�P�H�Q�W�� �W�R�� �U�H�G�X�F�H�� �G�H�À�F�L�W�V�� �D�Q�G�� �W�K�H�� �G�H�E�W��
to-Gross Domestic Product (GDP) ratio (Alesina & 
Ardagna, 2010). 

The Southern African Development Community (SADC) 
is one of the regional communities with countries 
that experience escalating government spending,

17. Economist, Research and Financial Stability Department and 
�5�H�V�H�D�U�F�K�� �D�Q�G�� �%�X�V�L�Q�H�V�V�� �'�H�Y�H�O�R�S�P�H�Q�W�� �&�R�Q�V�X�O�W�D�Q�W���� �*�U�L�I�À�W�K�V��
& Felix (Pty) Ltd, respectively. The views expressed in this 
�S�D�S�H�U�� �D�U�H�� �W�K�R�V�H�� �R�I�� �W�K�H�� �D�X�W�K�R�U�V�� �D�Q�G�� �G�R�� �Q�R�W�� �Q�H�F�H�V�V�D�U�L�O�\�� �U�H�Á�H�F�W��

�W�K�R�V�H�� �R�I�� �W�K�H�� �%�D�Q�N�� �R�I�� �%�R�W�V�Z�D�Q�D�� �D�Q�G�� �*�U�L�I�À�W�K�V�� �	�� �)�H�O�L�[�� ���3�W�\���� �/�W�G��

but with limited tax handles 18  and  sluggish 
economic growth rates (African Development Bank 
���$�I�'�%������ �������������� �7�K�L�V���U�H�V�X�O�W�V���L�Q���O�D�U�J�H���V�X�V�W�D�L�Q�H�G���À�V�F�D�O��
�G�H�À�F�L�W�V�� �W�K�D�W�� �F�D�Q�Q�R�W�� �E�H�� �I�X�Q�G�H�G�� �V�X�V�W�D�L�Q�D�E�O�\�� �W�K�X�V��
negatively affect economic growth. For example, 
government expenditure as a percentage of GDP in 
2019 for the region was 27.97 percent compared to 
Sub-Saharan Africa (30 percent), North Africa (35 
�S�H�U�F�H�Q�W�������(�D�V�W���$�V�L�D���D�Q�G���3�D�F�L�À�F�����������S�H�U�F�H�Q�W�������:�H�V�W�H�U�Q��
Europe (40 percent), North America (30 percent) 
and Latin America (25 percent) (IMF, 2019). The 
2023 World bank report provide a comprehensive 
comparison of government spending. Moreover, 
due to spending pressures because of poor social 
�L�Q�G�L�F�D�W�R�U�V�� �D�Q�G�� �L�Q�V�X�I�À�F�L�H�Q�W�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H���� �F�R�X�S�O�H�G��
�Z�L�W�K���D�Q���H�O�H�Y�D�W�H�G���S�X�E�O�L�F���G�H�E�W���E�X�U�G�H�Q�����W�K�X�V���G�L�I�À�F�X�O�W�\��
of curtailing spending, the region faces an increasing 
possibility of continuous debt distress (AfDB, 2018). 
The spending pressure on social services, including 
among others access to education, employment 
opportunities, social safety nets, housing stability 
as well as health services which is exacerbated 
by susceptibility to, and severity, of disease 
outbreaks (for example, COVID-19). In a nutshell, 
the region`s escalating expenditures puts pressure 
on limited domestic revenue thus, leading to large 
�G�H�À�F�L�W�V���� �Q�H�J�D�W�L�Y�H�O�\�� �D�I�I�H�F�W�L�Q�J�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K�� �D�Q�G��
undermining its sustainability. Despite the mismatch 
between revenue and expenditure, the relationship 
between these variables remains mixed, vague, and 
to some extent, unexplored in the SADC region. It 
is against this background that this study seeks to 
examine the relationship between these variables.

Previous research that has investigated the panel 
causality between government expenditure and tax 
revenue has predominantly focused on developed 
nations (for example, USA, Canada, Norway, 
�8�Q�L�W�H�G�� �.�L�Q�J�G�R�P���� �O�H�D�Y�L�Q�J�� �D�� �V�L�J�Q�L�À�F�D�Q�W�� �J�D�S�� �L�Q�� �W�K�H��
literature pertaining to developing countries. Most 
of these studies have assessed this relationship 
within a bivariate framework, and few adopted 
a multivariate approach and did not incorporate 
variables such as economic growth (see for example, 
Narayan & Narayan, 2006). Diverging from prior 
research, this study makes a dual contribution 
�W�R�� �W�K�H�� �À�H�O�G���� �)�L�U�V�W�O�\���� �L�W�� �F�R�Q�G�X�F�W�V�� �D�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H��
empirical evaluation of causality encompassing both 
bivariate and multivariate frameworks, utilising 
panel data. Secondly, it takes a novel approach 
within the multivariate context, introducing equity 
as a factor in the distribution of economic growth. 
Consequently, this study introduces an additional 
variable in the form of an inclusive growth measure 
that combines economic growth and equitable 
distribution. Leveraging an unparalleled dataset on 
income inequality, this paper estimates economic 
growth and income distribution to examine the 
causal nexus connecting tax revenue, government 
expenditure, and the concept of inclusive growth.

This study argues that from a policy perspective, 
understanding the relationship between expenditure 
and revenues is important for several reasons. First, 
�L�I���U�H�Y�H�Q�X�H���F�D�X�V�H���V�S�H�Q�G�L�Q�J�����W�K�H�Q�����W�R���H�O�L�P�L�Q�D�W�H���G�H�À�F�L�W�V����
government should design and implement policies

���������0�X�V�J�U�D�Y�H�����������������G�H�À�Q�H�V���W�D�[���K�D�Q�G�O�H�V���D�V���Y�D�U�\�L�Q�J���R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R��levy 

taxes, as well as tax administration costs (Hettich & Winer, 1988).  44
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that will bolster government revenue. Second, if 
�V�S�H�Q�G�L�Q�J�� �F�D�X�V�H�V�� �U�H�Y�H�Q�X�H���� �W�K�H�Q�� �H�O�L�P�L�Q�D�W�L�Q�J�� �G�H�À�F�L�W�V��
could require painful adjustments. Alternatively, 
if increased government spending can potentially 
stimulate economic activity and lead to higher 
�W�D�[�� �U�H�Y�H�Q�X�H�V���� �L�W�� �W�K�H�Q�� �U�H�V�X�O�W�V�� �W�R�� �O�H�V�V�H�U�� �G�H�À�F�L�W�V���� �3�X�W��
differently, a reduction in government expenditure, 
�Z�K�L�F�K�� �W�H�Q�G�V�� �W�R�� �E�H�� �G�L�I�À�F�X�O�W���� �H�V�S�H�F�L�D�O�O�\�� �L�Q�� �G�H�Y�H�O�R�S�L�Q�J��
countries, should be implemented. However, 
spending cuts should be undertaken cautiously. 
The costs of cutting public expenditure should not 
exceed the costs of keeping spending unchanged. 
If economic agents believe that increased spending 
results in higher taxes, this could trigger capital 
�R�X�W�Á�R�Z�V����

The rest of the paper is structured as follows: the 
second chapter reviews the literature. Chapter three 
presents the methodology. Chapter four discusses 
�W�K�H���U�H�V�X�O�W�V�����/�D�V�W�O�\�����F�K�D�S�W�H�U���À�Y�H���J�L�Y�H�V���D���V�X�P�P�D�U�\���R�I��
the study, conclusion and policy recommendations.

2. LITERATURE REVIEW

2.1. Theoretical Literature Review 

�$�� �Q�D�W�L�R�Q�
�V�� �H�F�R�Q�R�P�L�F�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �V�R�F�L�D�O��
�Z�H�O�I�D�U�H�� �D�U�H�� �V�L�J�Q�L�À�F�D�Q�W�O�\�� �V�K�D�S�H�G�� �E�\�� �À�V�F�D�O��
policy and management, that is, how well the 
government manages its revenue and expenditure. 
Understanding the complex relationships between 
government income and expenditure becomes 
crucial as governments strive to strike a delicate 
balance between producing enough revenue to 
�À�Q�D�Q�F�H���S�X�E�O�L�F���J�R�R�G�V���D�Q�G���V�H�U�Y�L�F�H�V���D�Q�G���J�X�D�U�D�Q�W�H�H�L�Q�J��
�À�V�F�D�O�� �V�X�V�W�D�L�Q�D�E�L�O�L�W�\���� �7�K�H�� �J�R�D�O�� �R�I�� �W�K�L�V�� �W�K�H�R�U�H�W�L�F�D�O��
literature study is to give a thorough examination 
of the theoretical frameworks that support the 
connection between tax revenue and spending by 
the government.

Fiscal Synchronisation Hypothesis:  The 
hypothesis was pioneered by Musgrave (1966) 
and Richard (1981), who suggested that taxes and 
spending decisions are determined simultaneously. 
That is, there is bidirectional causality between these 
variables. The public simultaneously determines the 
levels of government revenue and expenditure by 
�F�R�Q�W�U�D�V�W�L�Q�J�� �W�K�H�L�U�� �P�D�U�J�L�Q�D�O�� �E�H�Q�H�À�W�V�� �D�Q�G�� �P�D�U�J�L�Q�D�O��
costs of government services (Darrat, 1998). Barro`s 
tax smoothing theory of public debt management 
suggests that government undertakes required 
smoothing by adjusting tax rates when there are 
permanent changes in government spending by 
spreading tax distortions over time. According 
to Mehrara et al. (2011, p. 200), “Barro`s (1979) 
tax-smoothing model provided further credence 
�W�R�� �W�K�H�� �À�V�F�D�O�� �V�\�Q�F�K�U�R�Q�L�V�D�W�L�R�Q�� �K�\�S�R�W�K�H�V�L�V�µ���� �7�K�L�V�� �L�V��
�F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���À�V�F�D�O���V�\�Q�F�K�U�R�Q�L�V�D�W�L�R�Q���K�\�S�R�W�K�H�V�L�V��
where government spending and tax revenue are 
simultaneously altered.

Spend-and-Tax Hypothesis:  The hypothesis was 
pioneered by Barro (1974) and Peacock and Wiseman 
(1979), suggesting that an increase in government 
expenditure will ultimately lead to higher revenue 
(Demirhan and Demirhan, 2013). They pointed out

that any large-scale exogenous turbulences like 
wars and unstable political conditions will prompt an 
increase in government spending and consequently 
an increase in revenue through taxation. The 
hypothesis assumes unidirectional causality from 
government expenditure to revenue. Keho (2010) 
�L�Q�G�L�F�D�W�H�G���W�K�D�W���W�K�L�V���K�\�S�R�W�K�H�V�L�V���À�W�V���Z�H�O�O���Z�L�W�K���%�D�U�U�R�C�V��
�Y�L�H�Z�� �W�K�D�W�� �W�R�G�D�\�C�V�� �G�H�À�F�L�W���À�Q�D�Q�F�H�G�� �V�S�H�Q�G�L�Q�J�� �P�H�D�Q�V��
increased tax liabilities in the future. 

Tax-and-Spend Hypothesis:  The hypothesis was 
established by Friedman (1978) and Buchanan and 
Wagner (1978). The approach indicates that causality 
runs from government revenue to expenditure. 
Nonetheless, the two pioneers had different 
views about the causal relationship. Buchanan 
and Wagner (1978) postulated a negative causal 
relationship, whereas Friedman purported that the 
causal relationship was positive. These diverging 
�Y�L�H�Z�V�� �O�H�G�� �W�R�� �W�Z�R�� �G�L�I�I�H�U�H�Q�W�� �Z�D�\�V�� �W�R�� �F�R�U�U�H�F�W�� �G�H�À�F�L�W�V����
Friedman contends that raising taxes will only 
�E�U�H�H�G�� �L�P�E�D�O�D�Q�F�H�V�� �W�K�X�V���� �G�H�À�F�L�W�V19 can be corrected 
by cutting taxes. However, Buchanan and Wagner 
(1978) argue that a decline in taxes will foster an 
illusionary belief in the public, leading them to 
�Z�U�R�Q�J�O�\�� �S�H�U�F�H�L�Y�H�� �J�R�Y�H�U�Q�P�H�Q�W�� �S�U�R�J�U�D�P�P�H�V�
�� �D�F�W�X�D�O��
cost (Petanlar and Sadeghi, 2012). This means public 
expenditure is an exogenous factor and a policy 
instrument to increase national income, so that the 
causal relationship between public expenditure and 
national income runs from expenditure to income. 

Institutional Separation/Fiscal Neutrality 
Hypothesis: This hypothesis suggests no causation 
between government revenue and expenditure. 
Empirical evidence supporting the institutional 
hypothesis was found by Ram (1988) in the case 
of India, Paraguay, and Panama (Demirhan and 
Demirhan, 2013). Baghestani and McNown (1994) 
explicitly pointed out that government revenue and 
expenditure are unrelated. Moreover, externalities 
associated with public expenditure and taxes might 
lead to a suboptimal private valuation of savings and 
economic growth (Bleaney et al., 2001). 

2.2. Empirical Literature Review

Several empirical attempts have been made on 
the relationship between government revenue and 
expenditure for different countries with varying 
econometric approaches adopted; and consequently, 
producing different empirical results. Empirical 
studies on the nexus between government revenue 
and expenditure have principally and majorly been 
focused on developed economies. 

19. Friedman (1978) and Buchanan and Wagner (1997) are the 
main proponents of the tax-spend theory, arguing that changes 
in government revenues (taxes) leads to changes in government 
expenditure, from an opposing viewpoint. According to Friedman 
(1978), an increase in government revenues will directly raise 
government expenditures, implying a positive relationship 
�E�H�W�Z�H�H�Q�� �W�K�H�� �Y�D�U�L�D�E�O�H�V���� �)�R�U�� �H�[�D�P�S�O�H���� �W�K�H�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �À�V�F�D�O��
�P�H�D�V�X�U�H�� �W�R�� �U�H�G�X�F�H�� �E�X�G�J�H�W�� �G�H�À�F�L�W�V�� �E�\�� �L�Q�F�U�H�D�V�L�Q�J�� �W�D�[�� �U�H�Y�H�Q�X�H��
�Z�L�O�O�� �H�[�H�U�W�� �D�Q�� �L�Q�Á�D�W�L�R�Q�D�U�\�� �H�I�I�H�F�W�� �R�Q�� �J�R�R�G�V�� �D�Q�G�� �V�H�U�Y�L�F�H�V���� �Z�K�L�F�K��
raises government consumption expenditure. On this basis, 
�O�R�Z�H�U���W�D�[�H�V���Z�R�X�O�G���U�H�G�X�F�H���W�K�H���E�X�G�J�H�W���G�H�À�F�L�W���R�U���H�Q�J�H�Q�G�H�U���À�V�F�D�O��
sustainability
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The seminal paper by Owoye (1995), examined 
the causal link between government revenue and 
expenditure in G7 countries by means of cointegration 
and ECMs. Owoye (1995) employed time series data 
from 1960 to 1990 and concluded that there exists 
a bidirectional causality in G7 countries except 
for Japan and Italy. Similarly, Afonso and Rault 
(2009) explored the causal link between government 
spending and revenue in European Union countries 
�E�H�W�Z�H�H�Q�� ���������� �D�Q�G�� ������������ �(�P�S�L�U�L�F�D�O�� �À�Q�G�L�Q�J�V�� �D�U�H��
mixed for selected EU countries. Evidence of causality 
running from government expenditure to government 
revenue was found for some countries like Italy and 
France among others, while evidence of causality 
running from government revenue to government 
expenditure was established for other countries like 
Germany, Belgium and Austria (Champita, 2015).

Athanasenas et al. (2014) studied the long-run 
relationship between government revenue and 
expenditure in Greece and concluded that there exists 
an asymmetric relationship between government 
revenue and expenditure. For Italy, Dalena and 
Magazzino (2012) concluded that the relationships 
between the two variables changes from time to time, 
making hypothesis to hold at different times.

For Africa, the empirical research efforts on 
the nexus between government revenue and 
expenditure are very lean, while the outcomes 
�U�H�P�D�L�Q�� �K�L�J�K�O�\�� �F�R�Q�Á�L�F�W�L�Q�J���� �%�\�� �H�P�S�O�R�\�L�Q�J�� �D�� �9�$�5��
approach, Nyamongo et al. (2007) found evidence of 
cointegrated relationship and bidirectional causality 
between government revenue and expenditure in 
South Africa. Magazzino (2014) evaluated the nexus 
between government expenditure and government 
revenue in the selected six West African states. The 
�H�P�S�L�U�L�F�D�O�� �À�Q�G�L�Q�J�V�� �V�K�R�Z�H�G�� �W�K�D�W���F�D�X�V�D�O�L�W�\�� �U�X�Q�V�� �I�U�R�P��
revenue to government expenditure in Gambia, 
Liberia, Nigeria and Sierra Leone while evidence of 
no causality was found for Ghana and Guinea.

Through the utilisation of quarterly data spanning 
1991 – 2009 for Lesotho, Masenyetse and Motelle 
(2012) found a unidirectional causality from revenue 
to expenditure by using the Granger causality test 
and error correction model (ECM). Sere and Chonga 
(2017) found the institutional separation hypothesis 
for South Africa for 1980 - 2015 using the vector 
error correctional model (VECM). A unidirectional 
causality running from tax revenue to government 
expenditure was found by Moalusi (2004), when 
applying the bivariate and multivariate models for 
Botswana for 1976 – 2000. Mupimpila et al. (2015) 
�H�P�S�O�R�\�H�G���P�X�O�W�L�Y�D�U�L�D�W�H���P�R�G�H�O�V���D�Q�G���D�I�À�U�P�H�G���W�K�H���W�D�[��
spend hypothesis for Botswana during the period 
1995 to 2010.

�:�K�H�Q�� �L�Q�Y�H�V�W�L�J�D�W�L�Q�J�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �E�H�W�Z�H�H�Q�� �À�V�F�D�O��
policy and economic growth for Portugal, Italy, Ireland, 
Greece, and Spain using time series data from 1995 
to 2009, Hamdi and Sbia (2013) used the Toda and 
Yamamoto (hereafter TY, 1995) procedureand found 
�W�K�H���S�U�H�V�H�Q�F�H���R�I���À�V�F�D�O���V�\�Q�F�K�U�R�Q�L�V�D�W�L�R�Q���K�\�S�R�W�K�H�V�L�V���I�R�U��
Portugal; tax-spend for Greece and unidirectional 
causality from government revenue to GDP for Italy.

Narayan and Narayan (2006) applied the TY 
procedure for 12 developing countries and found 
the tax-spend hypothesis for Mauritius and Chile, 

�À�V�F�D�O�� �V�\�Q�F�K�U�R�Q�L�V�D�W�L�R�Q�� �I�R�U�� �+�D�L�W�L�� �D�Q�G�� �L�Q�V�W�L�W�X�W�L�R�Q�D�O��
separation for Peru and South Africa. Wolde-Rafael 
(2008) adopted the TY causality test and found 
mixed results for 13 African countries. The results 
�V�X�J�J�H�V�W�H�G�� �À�V�F�D�O�� �V�\�Q�F�K�U�R�Q�L�V�D�W�L�R�Q�� �I�R�U�� �0�D�X�U�L�W�L�X�V����
Swaziland, and Zimbabwe. The institutional 
separation hypothesis was found for Botswana, 
Burundi, and Rwanda. The tax-spend hypothesis 
was found to apply for Kenya, while the spend-
tax hypothesis was discovered for Burkina-Faso. 
Demirhan and Demirhan (2013) employed the TY 
procedure using annual data from 2000 to 2010 
and found a tax-spend hypothesis in Turkey. Fiscal 
synchronisation was established by Raza et al. (2019) 
for Pakistan using the Non-linear Autoregressive 
distributed lag (ARDL) method on annual data 
spanning 1972 - 2014. Saungweme (2013) applied 
multivariate models for Zimbabwe using annual 
data traversing from 1975 to 2004 and found the 
spend-tax hypothesis. Fiscal synchronisation was 
found in Ghana by Takumh (2014), who used the 
ARDL bounds testing procedure for cointegration 
on data spanning 1986 – 2012. Nwosu and Okafor 
(2014), using the VAR model, found the spend-tax 
hypothesis to apply for Nigeria. The presence of the 
tax-spend hypothesis was found in Namibia by Eita 
and Mbazima (2008), who tested causality within the 
cointegrated VAR method for 1977 - 2007. 

Overall, the empirical evidence on the causality 
between government expenditure and tax revenue 
remains mixed, unsettled and grossly weak 
(Hamdi and Sbia, 2013; Narayan and Narayan, 
2006; Mupimpila et al., 2015; Raza et al., 2019). 
�*�H�Q�H�U�D�O�O�\���� �W�K�H�� �O�L�W�H�U�D�W�X�U�H�� �S�U�H�V�H�Q�W�H�G�� �L�Q�V�X�I�À�F�L�H�Q�W��
and contradictory results about the relationship 
between these variables, allowing the present study 
to contribute to further empirical evidence in the 
context of developing economies.

3. METHODOLOGY

3.1. Theoretical Framework

Exploring the suitable budgeting process has 
garnered substantial interest from researchers and 
policymakers on a global scale. This underscores the 
necessity of adeptly employing relevant theoretical 
frameworks and employing diverse empirical 
methodologies for data analysis. Within this context, 
this paper endeavours to formulate a model that 
�F�R�Q�F�H�S�W�X�D�O�L�V�H�V���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���H�I�I�H�F�W�L�Y�H���À�V�F�D�O��
adjustments aimed at curbing unsustainable budget 
�G�H�À�F�L�W�V���� �0�R�U�H�R�Y�H�U���� �W�K�H�� �I�R�U�P�X�O�D�W�H�G�� �P�R�G�H�O�� �D�V�S�L�U�H�V��
�W�R�� �H�O�X�F�L�G�D�W�H�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �R�I�� �À�V�F�D�O�� �D�G�M�X�V�W�P�H�Q�W�V�� �W�R��
function as a mechanism for promoting inclusive 
growth.

The theoretical model developed within the scope 
of this study draws inspiration from the theoretical 
frameworks presented by Friedman (1978), Barro 
(1974), Ram (1988), and Musgrave (1966). These 
established frameworks are adopted due to the 
inherent uncertainty surrounding the direction 
of causality between tax revenue and government 
expenditure. To explore this intricate relationship 
further, this paper introduces the concept of inclusive 
(growth as a controlling factor, motivating empirical
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exploration into the interconnection between tax 
revenue and government expenditure. Narayan and 
Narayan (2006) propose that government expenditure 
and revenue are intricately linked to the level of 
economic activity, suggesting that a burgeoning 
economy necessitates heightened investment in 
infrastructure while simultaneously enhancing 
revenue mobilisation. Consequently, an expanding 
�*�'�3�� �L�V�� �H�[�S�H�F�W�H�G�� �W�R�� �H�[�H�U�W�� �D�� �S�R�V�L�W�L�Y�H�� �L�Q�Á�X�H�Q�F�H�� �R�Q��
both government expenditure and revenue. While 
this assertion holds merit, this study takes a step 
further by underscoring the importance of equitable 
distribution of GDP in enhancing the constructive 
�L�Q�Á�X�H�Q�F�H�� �R�Q�� �E�R�W�K�� �J�R�Y�H�U�Q�P�H�Q�W�� �H�[�S�H�Q�G�L�W�X�U�H�� �D�Q�G��
tax revenue. As such, this perspective emphasises 
that the budgetary process should prioritise the 
equitable allocation of resources prior to addressing 
resource mobilisation and government expenditure 
considerations.

Notably, the measurement of inclusive growth in this 
study adheres to the conceptual framework put forth 
by Anand et al. (2013), acknowledging the existing 
limitations in quantifying inclusive growth. Anand 
et al. (2013) highlight that the current literature 
has traditionally treated poverty, inequality, and 
economic growth in isolation. In contrast, they 
propose a comprehensive metric for inclusive growth 
that integrates both economic growth and income 
distribution considerations. 

Measuring Inclusive growth:  The Inclusive growth 
model by Anand et al. (2013) stipulates that the 
degree of inclusiveness depends on the changes in 
average income and changes in income distributions. 
This model proposes a measure of inclusive growth 
based on a utilitarian social welfare function drawn 
from consumer choice literature (Anand et al., 2013). 
Thus, inclusive growth is seen to depend on income 
growth and income distribution. 

Analogous to the consumer theory where indifference 
curves signify the changes in the aggregate demand, 
this model decomposes income and substitution 
effect into growth and distributional components. 
The fundamental social welfare function must satisfy 
two properties; increase the capture of the growth 
dimension and satisfy the transfer property such that 
any transfer of income from a poor person to a richer 
person reduces the value of the function to capture 
the distributional dimension. The micro concept of a 
generalised concentration curve proposed by Ali and 
Son (2007) is used to quantify inclusivity. This curve 
is referred to as the social mobility curve (SMC) 
(Anand et al., 2013).

To illustrate the model, assuming that the population 
is arranged in ascending order of their income, called 
the social mobility curve.  Let       be the average income 
of the bottom  percent of the population, where i 
varies from 0 to 100 and      denotes the mean income.

The larger the (Y* ), the greater the measure of inclusive 
growth. If income of everyone in the population is 
completely equitable (i.e., same income), then (Y* 
) equals Y. However, if  (Y* ) is lower than Y, this 
�V�L�J�Q�L�À�H�V�� �D�Q�� �L�Q�H�T�X�L�W�D�E�O�H�� �L�Q�F�R�P�H�� �G�L�V�W�U�L�E�X�W�L�R�Q���� �7�K�X�V����
the deviation of (Y* ) from Y explains inequality in 
income distribution, denoted as    . The indication of 
�L�Q�F�R�P�H���G�L�V�W�U�L�E�X�W�L�R�Q���L�V���I�R�U�P�D�O�O�\���G�H�À�Q�H�G���D�V��

The    ranges between 0 and 1, where 0 represent 
completely inequitable income distribution and 1 is 
a completely equitable society. When    is closer to 
one, the more evenly distributed the income is, as 
�F�R�P�S�D�U�H�G���W�R���W�K�H���*�L�Q�L���F�R�H�I�À�F�L�H�Q�W�����7�K�X�V�����U�H�D�U�U�D�Q�J�L�Q�J

From the above equation inclusive growth requires 
increasing  (Y* ), therefore, it is necessary to increase 
the average income through growth; increase 
equity through increasing income distribution and 
combining the two alternatives. Differentiating the 
formula to get,

From the above formula, dY  represent the change 
in the degree of inclusive growth and growth will 
be more inclusive if dY>0. dY is the percentage 
change in average income, whereas d    denotes the 
percentage change in income equity. It is evident 
that growth and equity are calibrated to calculate 
inclusive growth.

Since the Anand et al. (2013) model is a micro model, 
�W�K�L�V���U�H�V�H�D�U�F�K���L�Q�W�H�J�U�D�W�H�V���D���X�Q�L�À�H�G���P�H�D�V�X�U�H���R�I���L�Q�F�O�X�V�L�Y�H��
�J�U�R�Z�W�K�� �E�\�� �E�X�L�O�G�L�Q�J�� �R�Q�� �0�X�Q�L�U�� �D�Q�G�� �8�O�O�D�K�
�V�� ��������������
work, which includes the social mobility function at 
the macro level. Per capita GDP growth is used as an 
�L�Q�G�L�F�D�W�R�U���R�I���L�Q�F�R�P�H���J�U�R�Z�W�K�����Z�K�L�O�H���W�K�H���*�L�Q�L���F�R�H�I�À�F�L�H�Q�W��
is used to assess equity in income distribution 
among the population. Therefore, Inclusive Growth 
(IG) is measured by income inequality (measured by 
�*�L�Q�L�� �F�R�H�I�À�F�L�H�Q�W���� �D�Q�G�� �D�G�M�X�V�W�H�G�� �J�U�R�Z�W�K�� ���P�H�D�V�X�U�H�G�� �E�\��
GDP per capita growth annual percentage).

3.2. Empirical Framework

To  explore the underlying causal relationships 
�E�H�W�Z�H�H�Q�� �À�V�F�D�O�� �Y�D�U�L�D�E�O�H�V�� �D�Q�G�� �L�Q�F�O�X�V�L�Y�H�� �H�F�R�Q�R�P�L�F��
growth, we employ a two-pronged analytical 
approach: the panel causality test developed by 
Dumitrescu and Hurlin (2012), and the Panel VAR/
VEC Granger causality test. Prior to conducting 
these tests, we initiate the process by subjecting 
the data to panel data unit root tests, enabling an 
investigation into the potential long-term connections 
�E�H�W�Z�H�H�Q���W�K�H���À�V�F�D�O���Y�D�U�L�D�E�O�H�V���D�Q�G���L�Q�F�O�X�V�L�Y�H���H�F�R�Q�R�P�L�F��
growth. Subsequently, we proceed to perform 
a panel cointegration test, a critical step aimed 
at substantiating the outcomes of the ensuing 
panel causality tests. This cointegration test holds  
�V�L�J�Q�L�À�F�D�Q�F�H�� �D�V�� �L�W�� �I�D�F�L�O�L�W�D�W�H�V�� �W�K�H�� �H�[�S�O�R�U�D�W�L�R�Q�� �R�I��
causality once cointegration between the variables 
is established (Gujarati and Porter, 2009). Notably, 
the Dumitrescu and Hurlin (DH) panel causality test 
possesses  commendable qualities, boasting  robust
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small sample properties while effectively accounting 
for cross-sectional dependence. This is particularly 
pertinent as cross-sectional dependence can 
introduce bias in conventional Granger causality 
tests. However, it is important to highlight that the 
DH test necessitates a balanced panel structure 
within the panel data. On the other hand, Panel 
VAR causality tests offer the advantage of analysing 
multiple variables while accommodating cross-
sectional dependence.

Unit Root Tests:  the stationarity (or non-
stationarity) aspect of the variables have been 
examined by employing the Im, Pesaran and Shin-
(IPS) test (2003), Levin, Lin and Chu-(LLC) test 
(2002), and PP-Fisher test proposed by Maddala 
and Wu (1999) and Choi (2001). The rationale for 
employing several unit root tests lies in the size and 
power of these tests. Unit root testing is vital to avoid 
the spurious regression problem that may arise from 
regressing non-stationary series I(1). 

Co-integration Test:  The next procedure is to 
determine the existence of a long-run relationship, 
especially when the variables are I (1) series. The 
study employs the Pedroni (1995) residual and Kao 
(1999) residual cointegration tests. The Pedroni test 
�D�O�O�R�Z�V�� �I�R�U�� �F�R�X�Q�W�U�\���V�S�H�F�L�À�F�� �V�K�R�U�W���U�X�Q�� �G�\�Q�D�P�L�F�V�� �D�Q�G��
long-run relationships (Alfonso and Alessandro, 
2008). 

Causality Analysis:  To determine the direction 
�R�I�� �L�Q�Á�X�H�Q�F�H�� �E�H�W�Z�H�H�Q�� �J�R�Y�H�U�Q�P�H�Q�W�� �H�[�S�H�Q�G�L�W�X�U�H�� �D�Q�G��
revenue for the panel of 11 countries, the study 
employed the panel causality test proposed by 
Dumitrescu and Hurlin (2012). This procedure 
is similar to the traditional bivariate testing 
proposed by Granger (1969) but applied in a panel 
setting. The other approach was to implement the 
Vector Autoregressive model. The motivation for 
implementing the panel Granger causality within 
the vector autoregressive framework is that the 
test provides an opportunity to treat the variables 
�H�Q�G�R�J�H�Q�R�X�V�O�\���� �K�H�Q�F�H�� �U�H�G�X�F�L�Q�J�� �L�G�H�Q�W�L�À�F�D�W�L�R�Q��
restrictions. Furthermore, framing VAR/VEC 
Granger causality permits for the uncoupling of the 
variables in order to infer causation due to dynamic 
interaction (Shobande and Enemona, 2021; 
Shobande and Asongu, 2021).

The Dumitrescu-Hurlin Test 

Granger (1969) proposed a methodology for 
analysing the causal relationships between 
time series. While emphasis has been on testing 
causality in time series, Dumitrescu and Hurlin 
(DH) (2012) provide an extension to detect causality 
in panel data. DH proposed a simple Granger non-
causality test for heterogenous panel data models. 
That is the Homogenous Non-Causality (HNC) 
hypothesis that suggests no causal relationship 
for any of the units of the panel. Under the 
alternative hypothesis, the causality relationship is 
heterogeneous. The assumption made is that there 
is a causal relationship from X to Y for a subgroup of 
�L�Q�G�L�Y�L�G�X�D�O�V���� �3�U�H�F�L�V�H�O�\���� �W�K�H�\�� �V�S�H�F�L�À�H�G�� �W�K�H�� �D�O�W�H�U�Q�D�W�L�Y�H��
hypothesis as the Heterogeneous Non-Causality 
(HENC). DH considered a heterogeneous panel data 
�P�R�G�H�O���Z�L�W�K���W�L�P�H���L�Q�Y�D�U�L�D�Q�W���F�R�H�I�À�F�L�H�Q�W�V���W�K�X�V�����D�O�O�R�Z�L�Q�J��

the dynamics to be heterogeneous across the cross-
section units. The advantage of Granger causality is 
that it allows the researcher to identify directional 
�L�Q�Á�X�H�Q�F�H�V���R�I���U�H�J�L�R�Q�V���R�Q���D�Q�R�W�K�H�U���Z�L�W�K�R�X�W���D�Q�\���D���S�U�L�R�U�L��
hypothesis regarding which regions are involved in 
particular subnetworks. The limitation of the test is 
that it does not capture instantaneous and non-linear 
causal relationships, though several extensions have 
been proposed to address these issues. 

Following the notational representation of DH, 
let x and y denote two stationary variables for N 
individuals on T periods. The baseline regression is:

�7�K�H�� �F�R�H�I�À�F�L�H�Q�W�V�� �R�I�� �W�K�L�V�� �P�R�G�H�O�� �D�U�H�� �D�O�O�R�Z�H�G�� �W�R�� �G�L�I�I�H�U��
across individual units but are assumed to be time 
invariant. The panel must be balanced, and the lag 
of order k is assumed to be identical for all cross-
�V�H�F�W�L�R�Q�� �X�Q�L�W�V���� �7�H�V�W�L�Q�J�� �I�R�U�� �W�K�H�� �V�L�J�Q�L�À�F�D�Q�W�� �H�I�I�H�F�W�V�� �R�I��
past values of x on the present values of y is the 
procedure pursued to determine the causality 
between the variables (Granger, 1969). The null 
�K�\�S�R�W�K�H�V�L�V���R�I���+�1�&���L�V���G�H�À�Q�H�G���D�V��

which relates to the absence of causality for all 
the cross-sectional units in the panel. Under the 
alternative hypothesis, the DH assumes that non-
causality can be observed for some individuals in 
the panel, not necessarily all. Thus, the alternative 
�K�\�S�R�W�K�H�V�L�V���R�I���+�(�1�&���L�V���G�H�À�Q�H�G���D�V��

�Z�K�H�U�H�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �L�V�� �X�Q�N�Q�R�Z�Q�� �E�X�W�� �V�D�W�L�V�À�H�V�� �W�K�H��
condition                    . The ratio         is inferior to one.      
If  there is no causality for any individual in 
the panel, i.e. equivalent to HNC null hypothesis. 
Conversely,  If        , there is causality for all 
individuals in the panel. Moreover, N_1<N, otherwise 
there is no causality for all individuals. Against this 
backdrop, Dumitrescu and Hurlin (2012) proposed 
a block bootstrap procedure to correct empirical 
critical values of panel Granger causality to account 
for cross-sectional dependence. 
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3.3. Data Sources 

The data used in the study is sourced from World 
Bank Development Indicators (WDI), United Nations 
University data portal (ICTD UNU-WIDER), Global 
Consumption and Income Project (GCIP) and the 
African Development Bank Group (AfDB) for a sample 
of 11 SADC 20 countries spanning from 2000 to 2017. 
The choice of the period was largely based on the 
availability of data, particularly income inequality 
data. The authors are cognisant of other sources 
of data on income inequality such as WDI and the 
World Income Inequality Database (WIID). However, 
the GCIP dataset is currently the most elaborate and 
updated data for 158 countries from 1960 - 2015. 
While this is the case, data available for most SADC 
countries, particularly on government expenditure 
and tax revenue varies between the periods 1998 to 
2017. Inclusive growth was calibrated by the Gini 
�F�R�H�I�À�F�L�H�Q�W���V�H�U�L�H�V���I�R�U���W�K�H���S�H�U�L�R�G���R�I�����������������������������Z�K�L�F�K��

ultimately determined the data period for this 
study. The assumption made was that the income 
inequality of 2015 did not vary much for the 
subsequent 2 years (2016 - 2017). The income 
inequality data was sourced from GCIP database 21. 
Government expenditure data was sourced from 
AfDB. Data on tax revenue data was sourced from 
WDI and ICTD UNU-WIDER, was source from GCIP.

 4. RESULTS ANALYSIS AND DISCUSSION

The panel data analysis provides an explicit 
�G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���J�U�R�X�S���R�I���F�R�X�Q�W�U�L�H�V���U�H�Á�H�F�W�L�Q�J���D���W�L�P�H��
constant and unobserved effect (Arellano, 2003). 
Adopting panel data provides more information, 
more variability, and more degrees of freedom 
�D�Q�G�� �H�I�À�F�L�H�Q�F�\�� ���*�X�M�D�U�D�W�L�� �	�� �3�R�U�W�H�U���� �������������� �3�D�Q�H�O��
data captures effects that cannot be captured 
by pure time series and cross-section data.

Table 1 presents the descriptive statistics for the 
data on government expenditure (hereafter, GEXP), 
tax revenue (hereafter, TAXR) and inclusive growth 
(hereafter, IG). This study considers a strongly 
balanced panel of 11 SADC member states for 18 years, 
considering 198 observations. On average for the 
sample period, the region experienced approximately 
21.02 percent tax revenue with government 
expenditure approximately 18.88 percent. However, 
the median values of government expenditure 
and tax revenue do not vary much in the region.

The ranges for IG, GEXP and TAXR are 13.63, 
64.57, and 55.97, respectively. These differences 
are attributed to huge heterogeneity in the region. 

In terms of variability, government expenditure 
and tax revenue vary more than inclusive growth 
in the region. IG is slightly skewed to the right as 
shown by a negative value whilst other variables 
are skewed to the left. The Jarque-Bera test of 
normality indicates that the null is rejected since 
�W�K�H�� �S���Y�D�O�X�H���V���� �D�U�H�� �O�H�V�V�� �W�K�D�Q�� �D�O�O�� �V�L�J�Q�L�À�F�D�Q�F�H�� �O�H�Y�H�O�V����
Therefore, the residuals are not normally distributed.

Table 2 describes stationarity results from the Levin, 
Lin, and Chu (LLC), Im-Pesaran-Shin (IPS) and 
PP-Fisher tests. The LLC result strongly provides 
evidence against the null hypothesis to suggest 
that all the variables considered are stationary at 
level since the p-values are less than the 1 percent, 
���� �S�H�U�F�H�Q�W�� �D�Q�G�� ������ �S�H�U�F�H�Q�W�� �O�H�Y�H�O�� �R�I�� �V�L�J�Q�L�À�F�D�Q�F�H����
More precisely, Ln(GDP) is stationary at levels 
since the p value (0.0002) is less than a 1 percent 
�O�H�Y�H�O�� �R�I�� �V�L�J�Q�L�À�F�D�Q�F�H���� �7�K�X�V���� �W�K�H�� �Q�X�O�O�� �K�\�S�R�W�K�H�V�L�V��
is rejected. Public debt is also stationary at levels 
as the null hypothesis of unit root is rejected

20.  Angola, Botswana, Democratic Republic of Congo, Eswatini, 
Lesotho, Malawi, Mozambique, Namibia, South Africa, 
Tanzania, and Zambia. The selection of countries in the sample 
is subject to the availability of data and provides a perspective 
on the subject, in the context of developing economies. 

21. Lahoti et al. (2015) documents the information about the Global 
Consumption Dataset which entails the assumptions and 
construction of the income inequality dataset for the world and 
�V�S�H�F�L�À�F���F�R�X�Q�W�U�L�H�V.

Table 1: Descriptive Statistics for the SADC Region, 2000 – 2017

Source: authors’ computations
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�D�W���D�������S�H�U�F�H�Q�W���O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����*�(�;�3���D�Q�G���7�$�;�5��
are stationary at level since the null hypothesis 
�L�V�� �U�H�M�H�F�W�H�G�� �D�W�� ���� �S�H�U�F�H�Q�W�� �O�H�Y�H�O�� �R�I�� �V�L�J�Q�L�À�F�D�Q�F�H��

The LLC test indicates that all the variables are 
stationary at levels since the null hypothesis of 
�X�Q�L�W�� �U�R�R�W�� �L�V�� �U�H�M�H�F�W�H�G�� �D�W�� �D�O�O�� �O�H�Y�H�O�V�� �R�I�� �V�L�J�Q�L�À�F�D�Q�F�H����
The PP-Fisher test provides similar conclusions 
as the ones drawn from the LLC except that only 
the TAXR variable was found to have a unit root 
problem since the p-value (0.78) is more than 
�W�K�H�� �O�H�Y�H�O�V�� �R�I�� �V�L�J�Q�L�À�F�D�Q�F�H���� �$�F�F�R�U�G�L�Q�J�� �W�R�� �,�3�6�� �D�Q�G��
PP-Fisher tests, TAXR variable has a unit root 
problem. Based on a power of a test argument, all 
the variables under consideration are stationary at 
levels as indicated by the LLC test. Therefore, the 
variables are not suffering from a unit root problem 
in such case they are viewed to be an I (0) series.

Table 3 presents LM test results for autocorrelation 
in the residuals. The table shows that the null 
�K�\�S�R�W�K�H�V�L�V�� �L�V�� �Q�R�W�� �U�H�M�H�F�W�H�G�� �D�W�� �W�K�H�� �À�U�V�W�� �D�Q�G�� �V�H�F�R�Q�G��
lag since the p-value is greater than the 5 percent 
�O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H�����7�K�X�V�����W�K�H���P�R�G�H�O���L�V���G�\�Q�D�P�L�F�D�O�O�\��
complete since there is no autocorrelation among 
the residuals. Furthermore, the estimated VAR 
model is stable (stationary) since all roots have a 
modulus of less than one and lie inside the unit 
circle as shown in Figure 1. Having a stable VAR 
implies that the model is stationary, and it will not 
explode, thus the impact of shocks will die out.

A Vector Autoregressive model lag length criterion 
was used to determine the lag length TAXR, GEXP and 
IG using lag length criteria. The Optimal lag length 
was determined by Akaike`s Information Criterion 
(AIC) since it had the least value compared to the 
Schwarz`s Information Criterion (SIC) and Hannan-
Quinn Criterion (HC).  Therefore, according to the 
AIC, the optimal lag for this VAR model is the second 
lag. Therefore, the pursued parsimonious vector 
�D�X�W�R�U�H�J�U�H�V�V�L�Y�H���P�R�G�H�O���W�K�D�W���E�H�V�W���À�W�V���W�K�H�V�H���Y�D�U�L�D�E�O�H�V���L�V��
VAR (2) process. The next procedure involves a residual 
diagnostic test for the presence of autocorrelation.

Figure 1: VAR AR roots graph

Table 2: Panel Unit Root Tests for SADC Region, 2000-2017

Table 3: Serial Correlation Test

P-value
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Source: author’s computations 
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Table 4 provides the panel cointegration test results. 
The Pedroni cointegration test indicates that the null 
hypothesis is rejected at 1 percent and 5 percent 
�O�H�Y�H�O�V���R�I���V�L�J�Q�L�À�F�D�Q�F�H���I�R�U���H�L�J�K�W���V�W�D�W�L�V�W�L�F�V�����Z�K�H�U�H�D�V���W�K�H��
null is not rejected for the remaining test statistics. 
The Kao residual cointegration test supports the 
conclusion drawn from the Pedroni cointegration test.

 The empirical evidence from the tests indicates 
that there is a long-run relationship between 
the variables. The main conclusion is that the 
variables are cointegrated, hence suggesting 
the existence of a long-run relationship. 
Thus, this implies that there is possibility of 
causal relationship between these variables.

Granger causality is conducted using Dumitrescu 
and Hurlin (DH) (2012) Non-causality test and VAR 
model. The main advantage of the DH test is that 
it considers the heterogeneity of the regression

Table 5 reports the panel causality results based on 
the Dumitrescu and Hurlin (2012) causality test. The 
null hypothesis that GEXP does not Granger-cause 
�,�*���L�V���U�H�M�H�F�W�H�G���D�W�������S�H�U�F�H�Q�W���O�H�Y�H�O���R�I���V�L�J�Q�L�À�F�D�Q�F�H���K�H�Q�F�H��
the outcome suggests a bi-directional relationship 
between government expenditure and inclusive 
economic growth in the SADC region. Furthermore, 
there is a bi-directional relationship between inclusive 
economic growth and tax revenue in the SADC region. 

The results also suggest that there is a unidirectional 
causality running from tax revenue to government 
expenditure in the region. The evidence from the 
results further shows that tax revenue Granger-
causes government expenditure, suggesting a tax-
spend hypothesis in the SADC region. 

employed to test for Granger causality in a panel 
setting (Dumitrescu & Hurlin, 2012). The results for 
DH test and VAR model are discussed below in Table 5.

Table 4: Pedroni Residual Cointegration and Kao Residual Cointegration Test

Table 5: Dumitrescu and Hurlin Non-causality Test
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The multivariate causality outcome presented 
in Table 6 suggests that there is a unidirectional 
causality running from tax revenue to government 
expenditure in the SADC region. The null hypothesis 
that inclusive economic growth does not Granger-
cause tax revenue is rejected at a 5 percent level 
�R�I�� �V�L�J�Q�L�À�F�D�Q�F�H���� �+�H�Q�F�H�� �W�K�H�U�H�� �L�V�� �D�� �X�Q�L�G�L�U�H�F�W�L�R�Q�D�O��
causality running from inclusive economic growth 
to tax revenue. Therefore, if the economy is more 
inclusive this might lead to more tax revenue 
in the region. The evidence from the presented 
result shows no causality from government 
expenditure and tax revenue to inclusive growth.

�,�Q���V�X�P�P�D�U�\���� �W�K�H���À�Q�G�L�Q�J���R�I�� �X�Q�L�G�L�U�H�F�W�L�R�Q�D�O���F�D�X�V�D�O�L�W�\��
from inclusive economic growth to tax revenue 
suggest that policymakers in the region should 
prioritise policies and strategies that promote 
inclusive economic growth. Therefore, to ensure 
equitable distribution of economic development 
across varied segment of society, governments 
within the SADC region can implement measures 
such as job creation, poverty reduction, and skills 
development among others. As the economy becomes 
more inclusive, it is likely to result in higher tax 
revenue collections. Furthermore, governments 
should align their tax policies with efforts to foster 
inclusive growth. The priority should be on tax 
policies that incentivise economic activities that has 
strong synergies within the economy to assist in 
stimulating tax revenue. While inclusive growth can 
contribute to increased tax revenue, governments 
�Z�L�W�K�L�Q�� �6�$�'�&�� �V�K�R�X�O�G�� �D�O�V�R�� �F�R�Q�V�L�G�H�U�� �G�L�Y�H�U�V�L�À�H�G��
revenue sources. That could be through exploiting 
different types of taxes (for example, progressive tax) 
and optimising tax coverage and administration.

It is further observed that there is no causality from 
government expenditure to inclusive growth or tax 
revenue. There is need for SADC member states 
to ensure prudent targeted expenditures. Such 
spending should target projects or programmes 
that directly contribute to inclusive growth. The 
implication on the SADC region for regional 
policy cooperation, especially in the provision of 
infrastructure and ease of trade and doing business 
cannot be understated. Given potential implications 
for regional development, collaboration among 
�6�$�'�&�� �F�R�X�Q�W�U�L�H�V�� �P�D�\�� �E�H�� �E�H�Q�H�À�F�L�D�O���� �(�P�E�D�U�N�L�Q�J��
on shared best practices and coordinating 
polices that promote inclusive growth can also 
facilitate positive spillover effects across borders.

In the context of a bivariate framework, the 
unidirectional causality suggests that policy makers 
in SADC countries can consider utilising tax policy 
�W�R�� �L�Q�Á�X�H�Q�F�H�� �J�R�Y�H�U�Q�P�H�Q�W�� �H�[�S�H�Q�G�L�W�X�U�H���� �7�K�X�V���� �W�K�L�V��
suggests that if tax can reliably fund government 
expenditure, then prudent tax policies are crucial 
to avoid hampering economic growth. This result 
further suggests that policy makers can use tax 
�S�R�O�L�F�\���D�G�M�X�V�W�P�H�Q�W�V���W�R���P�D�Q�D�J�H���E�X�G�J�H�W���G�H�À�F�L�W�V�����0�R�U�H��
interestingly, the results highlight the importance of 
�W�D�[���S�R�O�L�F�\���Á�H�[�L�E�L�O�L�W�\���W�K�D�W���F�D�Q���E�H���F�U�D�I�W�H�G���W�R���D�G�M�X�V�W���W�R��
changing economic conditions. An example would 
�E�H�� �F�R�X�Q�W�H�U�F�\�F�O�L�F�D�O�� �À�V�F�D�O�� �S�R�O�L�F�\�� �P�H�D�V�X�U�H�V�� �L�Q�� �W�L�P�H�V��
of economic downtown. The results from both the 
multivariate and bivariate frameworks, shows that 
the data strongly support the Tax-Spend Hypothesis 
in the SADC region. As mentioned before, this 
suggests that governments should engage in long 
�W�H�U�P�� �À�V�F�D�O�� �S�O�D�Q�Q�L�Q�J�� �W�K�D�W�� �D�O�L�J�Q�V�� �W�D�[�� �S�R�O�L�F�L�H�V�� �Z�L�W�K��
government expenditure priorities. The bi-directional 
relationship between inclusive growth and 
government expenditure implies striking a balance 
between government expenditure and economic 
development initiatives. Thus, allocation of resources 
should promote inclusive growth while ensuring 
that spending is more productive like spending on 
growth-promoting infrastructure, healthcare and 
education. Furthermore, the results show that tax 
policies should be optimised. That is because when 
the economy becomes more inclusive, tax revenues 
tend to increase.

Source: authors’ computations
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Table 6: VAR/VEC Granger Causality/Block Exogeneity Wald Tests for the SADC region
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5. CONCLUSION

This study investigated the relationship between 
government expenditure and revenue in the SADC 
region for the period of 2000 - 2017 22 The study 
utilised the recent panel causality test proposed by 
Dumitrescu and Hurlin (2012) to test for causality 
among heterogeneous panel in the SADC region. The 
methodology was necessary to establish causality 
between government expenditure and revenue due to 
pronounced heterogeneities between these countries 
in the region. Furthermore, the study introduced 
the concept of inclusive economic growth as an 
additional variable. The empirical evidence from 
this study suggests that the tax-spend hypothesis 
holds in the SADC region and that inclusive growth 
�D�Q�G�� �À�V�F�D�O�� �S�R�O�L�F�\�� �Y�D�U�L�D�E�O�H�V�� �L�Q�Á�X�H�Q�F�H�� �H�D�F�K�� �R�W�K�H�U��
(Tax revenue and Government expenditure) in the 
bivariate framework whereas, in the multivariate 
framework, inclusive economic growth was found 
�W�R�� �L�Q�Á�X�H�Q�F�H�� �W�D�[�� �U�H�Y�H�Q�X�H�V���� �,�Q�W�X�L�W�L�Y�H�O�\���� �W�K�H�� �U�H�V�X�O�W�V��
are plausible because tax revenue plays a pivotal 
role in the redistribution of resources from the 
rich to the poor, through the deployment of taxes 
towards development spending that generates more 
�L�Q�F�O�X�V�L�Y�H�� �J�U�R�Z�W�K���� �� �,�Q�� �W�X�U�Q���� �W�K�H�� �U�H�V�H�D�U�F�K�� �À�Q�G�L�Q�J�V��
suggest that fostering inclusive economic growth can 
lead to increased tax revenue in the SADC region. 
Furthermore, the study highlights the pertinence 
of prioritising government expenditures which are 
aligned with inclusivity objectives.

The study further suggests that addressing budget 
�G�H�À�F�L�W�V�� �L�Q�� �W�K�H�� �6�$�'�&�� �U�H�J�L�R�Q�� �V�K�R�X�O�G�� �L�Q�Y�R�O�Y�H�� �S�R�O�L�F�L�H�V��
designed to boost government revenue (Narayan & 
Narayan, 2006). However, it is essential to take into 
account the inherent differences among countries 
within the region. Depending on these differences 
(including differing periods), some countries may 
�À�Q�G�� �L�W�� �P�R�U�H�� �H�I�I�H�F�W�L�Y�H�� �W�R�� �F�R�Q�V�L�G�H�U�� �L�P�S�O�H�P�H�Q�W�L�Q�J�� �W�D�[��
reduction policies, as increasing taxes could potentially 
disrupt the balance between government revenue 
and expenditure (Friedman, 1978). Furthermore, 
�X�W�L�O�L�V�L�Q�J�� �À�V�F�D�O�� �S�R�O�L�F�\�� �D�V�� �D�� �P�H�D�Q�V�� �W�R�� �H�Q�F�R�X�U�D�J�H��
inclusive economic growth is advisable, with the aim 
of subsequently addressing budgetary challenges. 
Given the potential implications for regional economic 
development, SADC countries should collaborate 
through sharing best practices and coordinating 
policies that promote inclusive growth which can 
lead to positive spillover effects across borders.

This research underscores the need for continued 
investigation into the nexus between government 
expenditure and tax revenue whilst considering 
the issues of equity. While the results of this study 
tends to corroborate the Tax-Spend hypothesis, 
further research could evaluate the actual policy 
implications of adopting the Tax-Spend hypothesis 
in SADC countries. Furthermore, comparative 
studies across different groups of countries could 
provide valuable insights into whether the observed 
tax-spend relationship is unique to the SADC region. 
Another area to work on is to assess the robustness 
and stability of the observed causality, future 
research could extend the timeframe of the analysis.

22. To this end, the study investigated the causal relationship 
�E�H�W�Z�H�H�Q�� �À�V�F�D�O�� �S�R�O�L�F�\�� �Y�D�U�L�D�E�O�H�V�� �D�Q�G�� �L�Q�F�O�X�V�L�Y�H�� �H�F�R�Q�R�P�L�F�� �J�U�R�Z�W�K��
from only 2000 to 2017 due to data limitations. It will be more 
interesting (on grounds of data availability) for further studies to 
extend the period of investigation. Moreover, other studies could 
investigate the impact of COVID-19 shock on income inequality 
and ultimately its effects on Inclusive economic growth. The 
extensive recent literature on the impact of COVID-19 on 
income inequality suggests that income inequalities might 
have been aggravated across countries (Deaton, 2021; Goldin 
et al., 2020; United Nations Development Program, 2020). This 
presents an interesting case for studies to investigate whether 
inclusive economic growth is crucial in the budgetary process 
�W�R���D�G�G�U�H�V�V���G�H�À�F�L�W�V���L�Q���W�L�P�H���R�I���F�U�L�V�L�V��
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Appendix

Figure A1: The scattergram of Government Taxes and Expenditures (Sample Average)
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A Mixed Frequency Data Nowcasting 
Model for Botswana

�/�H�U�D�W�R���9�L�F�W�R�U���-�D�P�H�V���D�Q�G���7�K�R�E�R���5�D�W�V�H�E�H���� ��

ABSTRACT

�7�K�L�V�� �S�D�S�H�U�� �H�P�S�O�R�\�V�� �3�U�L�Q�F�L�S�D�O�� �&�R�P�S�R�Q�H�Q�W�� �$�Q�D�O�\�V�L�V��
���3�&�$���� �D�Q�G�� �0�L�[�H�G�� �'�D�W�D�� �6�D�P�S�O�L�Q�J�� ���0�,�'�$�6���� �P�R�G�H�O�O�L�Q�J��
�W�H�F�K�Q�L�T�X�H�� �W�R�� �F�R�Q�V�W�U�X�F�W�� �D�� �%�X�V�L�Q�H�V�V�� �&�\�F�O�H�� �,�Q�G�L�F�D�W�R�U��
���%�&�,���� �I�R�U�� �Q�R�Z�F�D�V�W�L�Q�J�� �T�X�D�U�W�H�U�O�\�� �*�U�R�V�V�� �'�R�P�H�V�W�L�F��
�3�U�R�G�X�F�W�� ���*�'�3���� �J�U�R�Z�W�K�� �L�Q�� �%�R�W�V�Z�D�Q�D���� �7�K�H�� �G�H�Y�H�O�R�S�H�G��
�%�&�,�� �L�V���D�E�O�H���W�R���S�L�F�N���W�X�U�Q�L�Q�J�� �S�R�L�Q�W�V���L�Q���W�K�H���*�'�3�� �J�U�R�Z�W�K��
�V�H�U�L�H�V���L�Q���D�G�Y�D�Q�F�H�����,�W���D�O�V�R���K�D�V���D���F�R�P�S�D�U�D�E�O�H���I�R�U�H�F�D�V�W��
�S�H�U�I�R�U�P�D�Q�F�H���W�R���D���E�H�Q�F�K�P�D�U�N���À�U�V�W���R�U�G�H�U���D�X�W�R�U�H�J�U�H�V�V�L�Y�H��
�����$�5�� ���������� �P�R�G�H�O���� �)�R�U�H�F�D�V�W�� �H�Y�D�O�X�D�W�L�R�Q�V�� �L�Q�G�L�F�D�W�H�� �W�K�D�W��
�W�K�H�� �Y�D�O�X�H�� �R�I�� �L�Q�I�R�U�P�D�W�L�R�Q�� �I�U�R�P�� �P�R�Q�W�K�O�\�� �G�D�W�D�� �L�V�� �K�L�J�K����
�S�D�U�W�L�F�X�O�D�U�O�\�� �D�I�W�H�U�� �R�E�V�H�U�Y�L�Q�J�� �W�K�H�� �V�H�F�R�Q�G�� �P�R�Q�W�K�� �R�I�� �W�K�H��
�T�X�D�U�W�H�U���� �,�Q�� �D�G�G�L�W�L�R�Q���� �L�W�� �L�V�� �S�R�V�V�L�E�O�H�� �W�R�� �Q�R�Z�F�D�V�W�� �*�'�3��
�X�V�L�Q�J�� �L�Q�G�L�Y�L�G�X�D�O�� �L�Q�G�L�F�D�W�R�U�V�� �D�V�� �U�H�J�U�H�V�V�R�U�V�� �W�R�� �W�K�H��
�Y�D�U�L�D�E�O�H�� �R�I�� �L�Q�W�H�U�H�V�W�� ���*�'�3�� �J�U�R�Z�W�K���� �R�Q�O�\���� �I�R�U�� �H�[�D�P�S�O�H����
�*�'�3�� �J�U�R�Z�W�K�� �U�H�J�U�H�V�V�H�G�� �R�Q�� �G�L�D�P�R�Q�G�� �S�U�R�G�X�F�W�L�R�Q����
�7�K�H�U�H�I�R�U�H���� �W�K�L�V�� �S�D�S�H�U�� �F�R�Q�W�U�L�E�X�W�H�V�� �W�R�� �W�K�H�� �À�H�O�G�� �R�I��
�Q�R�Z�F�D�V�W�L�Q�J�� �E�\�� �S�U�H�V�H�Q�W�L�Q�J�� �D�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �D�Q�G��
�D�G�D�S�W�D�E�O�H�� �D�S�S�U�R�D�F�K�� �I�R�U�� �X�V�H�� �E�\�� �S�R�O�L�F�\�P�D�N�H�U�V�� �J�L�Y�H�Q��
�W�K�D�W�� �*�'�3�� �G�D�W�D�� �D�U�H�� �D�Q�� �L�P�S�R�U�W�D�Q�W�� �L�Q�S�X�W�� �L�Q�� �L�Q�I�R�U�P�L�Q�J��
�P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �G�H�F�L�V�L�R�Q�V���� �\�H�W�� �W�K�H�\�� �D�U�H�� �S�X�E�O�L�V�K�H�G��
�Z�L�W�K���D���F�R�Q�V�L�G�H�U�D�E�O�H���O�D�J��

1. INTRODUCTION

Forecasting economic variables such as Gross 
Domestic Product (GDP) growth accurately and 
timely is of paramount importance to policymakers, 
investors and businesses as forecasts help inform 
decision-making in an ever-evolving economic 
landscape (IMF, 2003 and Rajeswari, 2010). 
However, data paucity is often a challenge to timely 
and accurate forecasting. For instance, in the case of 
central banks, monetary policy formulation requires 
a large set of data on macroeconomic variables 
including GDP, which is released with a lag. This 
lack of timely data makes GDP forecasting and the 
�F�R�Q�G�X�F�W�� �R�I�� �P�R�Q�H�W�D�U�\�� �S�R�O�L�F�\�� �G�L�I�À�F�X�O�W���� �D�� �V�K�R�U�W�F�R�P�L�Q�J��
that compromises real time evidence-based decision 
making. For example, delayed release of GDP 
�G�D�W�D�� �P�D�N�H�V�� �L�W�� �G�L�I�À�F�X�O�W�� �W�R�� �G�H�W�H�U�P�L�Q�H�� �W�K�H�� �F�X�U�U�H�Q�W��
position of the economy as well as prediction of its 
cyclical behaviour. To circumvent this problem, 
policymakers often use alternative approaches, 
such as analysis of trends in high frequency data 
to systematically predict short-term movements in 
the variables of interest (IMF, 2003). High frequency 
economic indicators present appropriate and timely 
alternative information that helps in projection of 
GDP estimates. The high frequency indicators are 
useful in identifying early signals of turning points in 
the target variable and are used to forecast changes 
in the direction of aggregate economic activity.

McGuckin et al., (2001) emphasise the importance 
of understanding the analysis of trends in economic 
indicators or high frequency data, indicating that 
such data provides an alternative approach to 
�D�Q�W�L�F�L�S�D�W�L�Q�J�� �W�K�H�� �R�I�À�F�L�D�O�� �H�V�W�L�P�D�W�H�V�� �R�I�� �*�'�3�� �D�Q�G�� �F�D�Q��
be used as a tool to forecast changes in the direction 
of aggregate economic activity. This is because

23. Principal Economist and Economist, respectively. The views 
expressed in this paper are those of the authors and do not 
necessarily represent those of the Bank of Botswana or its staff.

movements in leading economic indicators often 
precede economic events, hence they can be used to 
predict the next phase of the business cycle.

Traditional forecasting models often rely on single 
frequency data sets, typically annual, quarterly or 
monthly. This can, therefore, limit their ability to 
�F�D�S�W�X�U�H�� �W�K�H�� �L�Q�W�U�L�F�D�W�H�� �G�\�Q�D�P�L�F�V�� �D�Q�G�� �Á�X�F�W�X�D�W�L�R�Q�V��
inherent in economic data. This study, therefore, 
addresses this challenge by using the Mixed Data 
Sampling (MIDAS) modelling technique, which 
seamlessly integrates high-frequency and low-
frequency data. It is expected that integrating high 
and low frequency data using MIDAS, will provide 
�D�� �V�L�J�Q�L�À�F�D�Q�W�� �D�G�G�L�W�L�R�Q�� �W�R�� �Q�R�Z�F�D�V�W�L�Q�J�� �W�R�R�O�V�� �D�Q�G��
contribute to improvement in GDP nowcasting, both 
from the perspective of timeliness and accuracy of 
nowcasts. 

MIDAS models are superior to traditional forecasting 
models as they enable prediction of economic 
indicators with varying levels of data availability and 
timeliness (Ghysels et al., 2004 and Matti Laine and 
Lindblad, 2021). MIDAS models have also gained 
prominence in recent years as they have been 
�D�S�S�O�L�H�G���W�R���Y�D�U�L�R�X�V���H�F�R�Q�R�P�L�F���D�Q�G���À�Q�D�Q�F�L�D�O���I�R�U�H�F�D�V�W�L�Q�J��
problems, including predicting GDP growth, 
�L�Q�Á�D�W�L�R�Q���� �H�[�F�K�D�Q�J�H�� �U�D�W�H�V�� �D�Q�G�� �V�W�R�F�N�� �S�U�L�F�H�V���� �D�P�R�Q�J��
others (for example, Ghysels et al., 2006; Swanson 
and Hak Kim, 2018; Kuzin et al., 2018; Roling and 
Breitung, 2015; Karagedikli and Özbilgin, 2019).

�7�K�L�V���S�D�S�H�U���F�R�Q�W�U�L�E�X�W�H�V���W�R���W�K�H���À�H�O�G���R�I���Q�R�Z�F�D�V�W�L�Q�J���E�\��
presenting a comprehensive and adaptable approach 
that effectively utilises mixed frequency data. The 
MIDAS nowcasting technique has the potential to 
predict GDP growth with reasonable accuracy and, 
thus, provide more insight on Botswana GDP trends. 
Moreover, this paper is an addition to the currently 
limited empirical literature on nowcasting of GDP 
using high frequency data in Botswana. 

The rest of this paper is structured as follows: 
Section 2 introduces the MIDAS framework. Section 
3 discusses the data used in the study. Section 4 
presents the results and, Section 5 concludes.

2. METHODOLOGY

This paper uses Principal Component Analysis (PCA) 
and MIDAS technique to construct a composite or a 
business cycle indicator (BCI) to nowcast quarterly 
GDP growth. The study uses a diverse set of domestic 
and external monthly economic indicators. 

The dataset comprises 39 monthly time series 
variables, spanning from January 2006 to December 
2023. The domestic variables are augmented with 
international variables, such as commodity price 
and terms of trade data (for South Africa) published 
by the IMF. From the comprehensive set of monthly 
economic indicators across various sectors, a 
monthly BCI for Botswana is computed using  
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 MIDAS and PCA 24. In addition, each of the individual 
monthly indicator series is used to nowcast GDP 
growth and the best performing individual indicator 
equation is selected, based on out of sample forecast 
performance. PCA is a dimensionality reduction 
statistical technique expressed as follows: 

The PCA transforms a set of potentially correlated 
variables,      into a new set of orthogonal variables, 
known as principal components (PCs), F. The
loadings,  map the factors to the original 
variables, and ..These components are linear 
combinations of the original variables nico ,2and they 
are ordered in descending order of their variance, 
capturing the maximum amount of variability 
�S�U�H�V�H�Q�W�� �L�Q�� �W�K�H�� �G�D�W�D���� �7�K�H�� �À�U�V�W�� �S�U�L�Q�F�L�S�D�O�� �F�R�P�S�R�Q�H�Q�W��
�D�F�F�R�X�Q�W�V���I�R�U���W�K�H���P�R�V�W���V�L�J�Q�L�À�F�D�Q�W���S�R�U�W�L�R�Q���R�I���W�K�H���W�R�W�D�O��
variance, with subsequent components capturing 
diminishing amounts of variance, while the 
remaining are uncorrelated with one another. This 
reduction in dimensionality is particularly valuable 
for simplifying complex datasets, enhancing 
visualisation, and identifying patterns that might be 
obscured in the original high-dimensional space.

Mathematically, PCA decomposes the covariance 
matrix of the original variables, Xit into eigenvalues 
�D�Q�G�� �H�L�J�H�Q�Y�H�F�W�R�U�V���� �7�K�H�� �H�L�J�H�Q�Y�H�F�W�R�U�V�� �G�H�À�Q�H�� �W�K�H��
directions of the principal components, while the 
corresponding eigenvalues quantify the amount 
of variance explained by each component. This 
decomposition yields an ordered set of principal 
components, allowing for the retention of a subset of 
�F�R�P�S�R�Q�H�Q�W�V���W�K�D�W���F�R�O�O�H�F�W�L�Y�H�O�\���D�F�F�R�X�Q�W���I�R�U���D���V�S�H�F�L�À�H�G��
proportion of the total variance. This selection can 
facilitate data compression, noise reduction, and 
feature extraction, while preserving the essential 
information embedded in the data.

�3�&�$�
�V�� �X�W�L�O�L�W�\�� �H�[�W�H�Q�G�V�� �E�H�\�R�Q�G�� �G�L�P�H�Q�V�L�R�Q�D�O�L�W�\��
reduction; it also offers insights into the underlying 
structure of the data. By examining the factor loadings 
of original variables on each principal component, 
one can identify which variables contribute the most 
in the variability. Moreover, PCA helps in identifying 
collinearity and redundancy among the variables, 
making it easier to interpret relationships within 
the dataset. The orthogonal nature of principal 
components makes them particularly useful for 
decorrelating variables, an advantage in scenarios 
where multicollinearity hinders regression analysis or 
other statistical techniques. For example, given that 

24. A statistical procedure, introduced by the mathematician, Karl 
Pearson in 1901, which is used to convert a set of correlated 
variables to those uncorrelated. It is the most widely used tool 
in exploratory data analysis and predictive machine learning 
models (Kunovac and Špalat, 2014).

the principal components are orthogonal, one can 
nowcast GDP with additional principal components 
to check if they enhance forecast accuracy.

Ghysels et al., (2004) and Matti Laine and Lindblad 
(2021) highlight that the core idea behind MIDAS 
models is to exploit the information contained in 
high-frequency data to improve the accuracy in 
forecasting low-frequency variables. This is achieved 
by using lagged values of high-frequency variables as 
predictors for the low-frequency variable of interest. 
�7�K�H�U�H�I�R�U�H�����W�K�H���V�S�H�F�L�À�F�D�W�L�R�Q���R�I���W�K�H���O�D�J���V�W�U�X�F�W�X�U�H�����R�I�W�H�Q��
referred to as lag distribution, is a key feature of 
MIDAS models and can take various forms, such as 
polynomial or exponential decay functions (Ghysels 
et al., 2004 and Karagedikli and Özbilgin, 2019).

More technically, the MIDAS approach involves tightly 
parameterised single equation regressions (reduced 
form) with data sampled at different frequencies. It 
is a direct forecasting tool which relates future low-
frequency data (such as quarterly GDP growth) with 
current and lagged high-frequency indicators. With 
MIDAS regressions, there is little or no risk of losing 
potentially useful information from averaging high 
to low frequency data. Higher frequency explanatory 
variables are modelled using highly parsimonious, 
distributed-lag polynomials to overcome parameter 
proliferation (Armesto et al., 2010 and Karagedikli 
and Özbilgin, 2019). The parsimonious polynomials 
also overcome the problems associated with lag 
selection. The basic, single, high frequency regressor 
MIDAS model for h-step ahead forecasting of y_t^L  
with high frequency data available up to x_t^H is 
given by equation (2) below:

where y_t^L  is GDP growth, x_t^H are the lagged 
�F�R�H�I�À�F�L�H�Q�W�V�� �R�I�� �W�K�H�� �K�L�J�K�� �I�U�H�T�X�H�Q�F�\�� �Y�D�U�L�D�E�O�H���� �Z�K�L�O�H�� �P��
denotes frequency of the high frequency variable, in 
our case, monthly. The key parameter, C, is a lag 
distribution, which approximates the large number 
�R�I���O�D�J�J�H�G���F�R�H�I�À�F�L�H�Q�W�V���Z�L�W�K���D���S�R�O�\�Q�R�P�L�D�O���W�K�D�W���U�H�T�X�L�U�H�V��
fewer number of parameters, and can be expressed 
as follows:

�7�K�H�� �S�D�U�D�P�H�W�H�U�L�V�D�W�L�R�Q�� �R�I�� �W�K�H�� �O�D�J�J�H�G�� �F�R�H�I�À�F�L�H�Q�W�V��
of   c(k;)  is the key feature of the MIDAS approach. 
�9�D�U�L�R�X�V�� �S�D�U�V�L�P�R�Q�L�R�X�V�� �S�R�O�\�Q�R�P�L�D�O�� �V�S�H�F�L�À�F�D�W�L�R�Q�V��
have been considered in this paper, including 
beta polynomial, Almon lag polynomials and step 
functions, among others. From literature, the most 
used polynomial, exponential Almon lag (it is very 
close to the smooth polynomial Almon lag function) 
can be expressed as:
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�(�T�X�D�W�L�R�Q�����������L�V���Á�H�[�L�E�O�H���D�Q�G���F�D�Q���W�D�N�H���G�L�I�I�H�U�H�Q�W���V�K�D�S�H�V����
including a hump shape, increasing or decreasing 
shape, with only a few parameters. Therefore, the 
estimated parameters from the data automatically 
determine the shape of the function.

3. DATA DESCRIPTION

3.1 Monthly Economic Indicators

This study uses monthly time series data and 
quarterly GDP for the period 2006 to 2023. The 
choice of the sample period is based on data 
availability from various sources that include 
Statistics Botswana, Ministry of Finance, various 
government departments, IMF, and the private 
sector. The variables considered are presented in 
the Appendix (Table 1), and include petroleum 
�Y�D�U�L�D�E�O�H�V�� ���S�H�W�U�R�O���� �G�L�H�V�H�O���� �S�D�U�D�I�À�Q������ �H�O�H�F�W�U�L�F�L�W�\���� �E�H�H�I��
sales, government budget variables, motor vehicles 
sales, cement importation, stock market variables, 
money supply, imports of machinery and equipment, 
diamond production and price, as well as terms of 
trade, among others. 

Data transformations conducted to prepare the 
�G�D�W�D�V�H�W�� �I�R�U�� �P�R�G�H�O�O�L�Q�J�� �S�X�U�S�R�V�H�V�� �L�Q�F�O�X�G�H�� �G�H�Á�D�W�L�Q�J��
nominal variables using the consumer price index 
(CPI) to convert them into real terms and differencing 
trend variables to achieve stationarity. The selection 
of variables was based on several economic and 
statistical considerations, including economic 
�V�L�J�Q�L�À�F�D�Q�F�H�� �D�Q�G�� �S�R�O�L�F�\�� �L�P�S�D�F�W�V���� �H�[�W�H�U�Q�D�O�� �V�K�R�F�N�V��
(indicators of the external sector that affect domestic 
performance, such as changes in global demand, 
terms of trade and global interest rates); correlation 
with reference series i.e., GDP; timely release of new 
data values; data quality; availability of long historical 
data and data frequency; consistency with economic 
cycles (variables that align with the general upturns 
and downturns of the reference series); and ability 
to lead turning points in the reference series. Some 
of the chosen variables include cement imports, 
which is used as a proxy for construction activities 
in Botswana; money supply (M2), a measure of 
money in circulation at any given time - a decrease 
in money supply typically triggers a reduction in 
lending interest rates, lowering the cost of credit 
and encouraging both consumer and investment 
spending; imports of machinery and equipment (a 
measure of capital accumulation); motor vehicle 
�V�D�O�H�V�����D���N�H�\���H�F�R�Q�R�P�L�F���L�Q�G�L�F�D�W�R�U���U�H�Á�H�F�W�L�Q�J���F�R�Q�V�X�P�H�U��
demand, as it is part of the wholesale and retail 
sectors); diamond production (the diamond industry 
has been a major contributor to Botswana’s economic 
growth, and over the past ten years the mining 
sector has contributed an average of 17.4 percent to 
nominal GDP, with diamonds constituting nearly 90 
percent of the mining sector’s total exports). 

4. RESULTS

The results of the study indicate that the BCI 
model demonstrates ability to produce reasonably 
accurate forecasts, showcasing its potential as 
a valuable tool in economic decision-making. 
Furthermore, robustness tests were conducted 
to assess the stability and reliability of the 
model under different economic conditions. 

�7�K�H�� �U�R�E�X�V�W�Q�H�V�V�� �D�Q�D�O�\�V�L�V�� �X�Q�G�H�U�V�F�R�U�H�V�� �W�K�H�� �P�R�G�H�O�
�V��
resilience and consistent performance, enhancing 
its credibility as a dependable nowcasting tool. Like 
�W�K�H�� �À�U�V�W���R�U�G�H�U�� �D�X�W�R�U�H�J�U�H�V�V�L�Y�H�� �����$�5�� ���������� �P�R�G�H�O25  and 
time-averaging benchmarks, the monthly indicators 
�F�R�Q�W�D�L�Q���V�L�J�Q�L�À�F�D�Q�W���L�Q�I�R�U�P�D�W�L�R�Q���W�K�D�W���F�D�Q���E�H���O�H�Y�H�U�D�J�H�G��
to nowcast GDP growth with reasonable accuracy.

4.1 Quarterly GDP

Real GDP is the primary indicator used to measure 
economic activity and is the basis through which 
cyclical developments in the economy are monitored. 
A simple AR (1) regression using Botswana’s 
quarterly GDP growth suggests negative persistence 
(Table 1), possibly due to the highly volatile nature 
of the diamond production component in mining 
output. This volatility may adversely affect forecast 
performance. 

That is, the negative autocorrelation may lead to 
�L�Q�H�I�À�F�L�H�Q�W���H�V�W�L�P�D�W�L�R�Q���D�Q�G���S�U�H�G�L�F�W�L�R�Q���R�I���*�'�3���J�U�R�Z�W�K����
The observed negative persistence in Botswana is 
contrary to what is observed in most advanced and 
emerging market economies. However, removing 
the mining component from GDP does not resolve 
the autocorrelation problem, possibly because 
developments in the mining sector impact nearly 
all the economic sectors. Diamond production 
stimulates other sectors, such as manufacturing, 
construction, transport, as well as wholesale and 
retail. Data revisions present another major and 
common challenge when dealing with GDP estimates, 
as results derived from most recent data may differ 
considerably from those obtained using real-time 
data. In forecasting, overlooking data revisions may 
potentially and substantially understate forecast 
errors.

25. A simple naive model which predicts the next value as the last 

observed value. It is an autoregressive process with one lag.
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4.2 Business Cycle Indicator at Monthly 
Frequency

This section presents a BCI derived from monthly 
data using PCA and MIDAS. The BCI captures the 
common business cycle component embedded 
in all the monthly variables for use in nowcasting 
GDP. The choice of monthly indicators from which 
the BCI is extracted was informed by two factors: 
the availability of data and the correlation of the 
individual series with quarterly GDP growth. The 
six PCs were derived from variable groupings 
with particular characteristics. For example, PC1 
includes all variables that are positively correlated 

with GDP, PC2 consists of only the variables that 
have negative correlation with the GDP, PC3 is a 
mixture of differenced and undifferenced variables, 
PC4 consists of variables whose correlation with GDP 
is greater than absolute 0.2, PC5 includes variables 
whose correlation with GDP is higher than 0.2, and 
PC6 groups the best-performing individual models in 
terms of forecasting. In terms of performance, the 
indicators capture the salient features of the GDP 
growth cycle in Botswana (Chart 1). 

�1�R�W�H�����
�
���D�Q�G���������G�H�Q�R�W�H�V���V�W�D�W�L�V�W�L�F�D�O���V�L�J�Q�L�À�F�D�Q�F�H���D�W���������O�H�Y�H�O���D�Q�G���V�W�D�Q�G�D�U�G���H�U�U�R�U�V�����U�H�V�S�H�F�W�L�Y�H�O�\��

Table 1: AR (1) Regression Output

Chart 1: Principal Components and Overall Business Cycle Indicator
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A single business cycle indicator used to nowcast 
GDP growth is derived by averaging the six PCs. The 
monthly nature of the indicator turns out to be very 
useful and provides an advanced reading (between 3 
– 6 months) of GDP turning points. As shown in Chart

4.3 Out-of-Sample Forecasting Performances 
with the Business Cycle Indicator

Chart 3 shows the forecast performance of the BCI. A 
closer evaluation reveals that the indicator’s forecast 
performance, measured by the root mean square 
error (RMSE), improves when data for the second 
month of the quarter is available, compared to when 
�W�K�H�U�H�� �L�V�� �G�D�W�D�� �I�R�U�� �R�Q�O�\�� �R�Q�H�� �P�R�Q�W�K���� �7�K�H�� �À�U�V�W�� �E�D�U�� �L�Q��
Figure 3, labelled MIDAS-BCI_t-2, plots the forecasts 
�I�U�R�P���G�D�W�D���D�Y�D�L�O�D�E�O�H���X�S���W�R���W�K�H���À�U�V�W���P�R�Q�W�K���R�I���D���T�X�D�U�W�H�U����
MIDAS-BCI_t-1 represents forecasts made with data 
available up to the second month of the quarter, 
while MIDAS-BCI_t refers to the forecasts from 
�G�D�W�D���D�Y�D�L�O�D�E�O�H���X�S���W�R���W�K�H���À�Q�D�O���P�R�Q�W�K���R�I�� �W�K�H���T�X�D�U�W�H�U����
This depicts the advantage of the MIDAS technique 
where forecasts for a low-frequency variable like 
GDP can be made each successive month as data 
on high frequency variables become available. 

2, the BCI tends to track real GDP developments. 
Notably, the BCI captures the contractions in 
economic activity in 2015, owing to a decline in the 
global demand for diamonds and copper, as well as 
during the COVID-19 pandemic in 2020.

Three forecasts can be made within the same 
quarter (in different months), all forecasting the 
same quarter GDP growth. Comparing these 
forecasts against those from an AR (1) process 
���À�Q�D�O�� �E�D�U�� �L�Q�� �&�K�D�U�W�� �������� �L�W�� �L�V�� �H�Y�L�G�H�Q�W�� �W�K�D�W�� �L�Q�� �W�K�H�� �À�U�V�W��
month of the quarter, the forecasts have almost 
identical accuracy to an AR (1) forecast. However, 
when the second month’s data become available, 
�W�K�H�� �I�R�U�H�F�D�V�W�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�P�S�U�R�Y�H�V�� �V�L�J�Q�L�À�F�D�Q�W�O�\����
while there is little difference between the second 
and third months. This is probably because data 
�R�Q�� �W�K�H�� �À�U�V�W�� �W�Z�R�� �P�R�Q�W�K�V�� �S�U�R�Y�L�G�H�V�� �D�� �J�R�R�G�� �V�L�J�Q�D�O��
about economic activity in the entire quarter.

Chart 2: Actual GDP Growth And Nowcasts
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5. CONCLUSION

�0�,�'�$�6���L�V���D���V�L�J�Q�L�À�F�D�Q�W���D�G�G�L�W�L�R�Q���W�R���Q�R�Z�F�D�V�W�L�Q�J���W�R�R�O�V��
and contributes to improvements in GDP nowcasting 
both from the perspective of timeliness and accuracy 
of nowcasts. This paper, therefore, contributes 
valuable knowledge on GDP growth nowcasting 
in Botswana. As stated earlier, 39 monthly time 
series data from 2006 through 2023 were used to 
build a composite BCI using the MIDAS modelling 
technique. The results indicate that the derived BCI 
tracks movements in GDP growth very well, hence, 
the cyclical indicator provides a timely read/nowcast 
of quarterly GDP growth. In addition, the indicator 
demonstrates comparable forecast performance to a 
naïve AR (1) model and forecast evaluations suggest 
that the informational value in the BCI is very high, 
particularly after observing the second month of 
the data. The indicator is a valuable addition to the 
Bank of Botswana’s other nowcasting tools, such 
as business conditions derived from the Business 
Expectations Survey (BES) 26, as well as machine-
learning algorithms.
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