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Botswana’s External Sector
Performance: 2007 to 2010
Geoffrey S. Ncube1

ABSTRACT
This paper discusses the consequences
of the recent economic recession emanat-
LQJIURPWKHSHUVLVWHQWÀQDQFLDOFULVLVWKDW
UHVXOWHG IURP WKH EXUVWLQJ RI WKH 8QLWHG
6WDWHV RI $PHULFD·V KRXVLQJ PDUNHW EXE-
EOH7KHPDLQIRFXVLVRQWKHHIIHFWVRIWKH
UHFHVVLRQ RQ %RWVZDQD HVSHFLDOO\ IRFXV-
LQJ RQ WKH EDODQFH RI SD\PHQWV RXWWXUQ
DQGRWKHUH[WHUQDOVHFWRUYDULDEOHV,QWKDW
UHJDUG WKH %RWVZDQD HFRQRP\ ZDV QRW
VSDUHGWKHQHJDWLYHLPSDFWRIWKHHFRQRP-
LFUHFHVVLRQ6HYHUDODUHDVRIWKHHFRQRP\
ZHUH DGYHUVHO\ DIIHFWHG HVSHFLDOO\ WKH
H[WHUQDO VHFWRU DV VKRZQ E\ WKH GHWHULR-
UDWLQJEDODQFHRISD\PHQWVDFFRXQWV([-
ports of major commodities were seen to
EHGHFOLQLQJZKLOHLPSRUWVUHPDLQHGKLJK
and rising due to the continued need for
LQSXWV LQ VRPH RI WKH NH\ VHFWRUV RI WKH
HFRQRP\DVVXFKZRUVHQLQJWKHEDODQFHV
LQWKHDFFRXQW)RUHLJQH[FKDQJHHDUQLQJV
ZHUH DOVR DIIHFWHG DV ZLWQHVVHG E\ WKH
GHFUHDVH LQ LQYHVWPHQW LQFRPH ODUJHO\
GXHWRWKHSRRUSHUIRUPDQFHE\JOREDOFDS-
LWDOPDUNHWV7KHUHZDVDOVRDJHQHUDOGH-
FOLQH LQ WKH JOREDO HFRQRP\ IROORZLQJ WKH
UHFHVVLRQZLWKPDQ\SULPDU\FRPPRGLW\
H[SRUW GHSHQGHQW $IULFDQ FRXQWULHV EHLQJ
DIIHFWHG7KHSDSHUKDVDWWHPSWHGWRJLYH
D SLFWXUH RI WKH GHYHORSPHQWV IROORZLQJ
the recession in the form of charts, graphs
DQGWDEOHVZKLFKKHOSWRDQDO\VHWKHH[-
WHQWRIWKHUHFHVVLRQ
1. INTRODUCTION
The purpose of this paper is to review Botswana’s
external sector performance, focusing primarily on
the period 2007 to 2010, when the credit crunch
hit the world economies, which was followed by the
global recession. The paper is based on data mainly
published by Bank of Botswana (BoB), Statistics Botswana (SB), the Ministry of Finance and Development
Planning (MFDP) and a few other sources.
The paper reviews Botswana’s key balance of pay-
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views expressed in this paper are those of the author and
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ments components. Box 1 presents the general structure of balance of payments. The paper also touches
on other aspects, such as the country’s International
Investment Position (IIP), external debt, external assets and recent exchange rate developments. There
are six sections: Section 1 – Introduction, Section
2 – Global Trends, Section 3 – Botswana’s Balance
of Payments Performance, Section 4 – External Asset and Liability Developments, Section 5 – External
'HEWDQGÀQDOO\6HFWLRQ²WKH&RQFOXVLRQ

2. GLOBAL TRENDS IN BRIEF DURING THE
RECESSION
This section focuses on some key indicators of global
trends, among them Gross Domestic Product (GDP),
which will then be compared to the national trends.
The mechanisms through which countries were affected by the recession include, among others, the
contraction in global trade and the related collapse in
the primary commodity exports, on which developing
countries are dependent for their foreign exchange
earnings. The global economy was also affected
negatively in the areas of foreign direct investment
and migrant worker remittances, which form a subVWDQWLDODPRXQWRIFDSLWDOLQÁRZVIRUVRPHGHYHORSLQJ
countries. There were also visible cuts in foreign aid
globally, with Africa proving to be more vulnerable
to the downturn in this area. Aid levels to Africa are
also expected to drop in 2011 and 2012, as the develRSHGQDWLRQVH[SHULHQFHFRQWLQXHGÀVFDOVWUDLQVDQG
political pressures to balance their budgets.2 African
economies are among the least exposed to the global
ÀQDQFLDOV\VWHPDQGWKXVKHOGOHVVRIWKH¶WR[LFDVsets’ that helped spark the crisis. Despite this positive
stance, African economies were not spared the wrath
of the crisis which deepened into a global economic
recession, affecting export of primary commodities.
$IULFDQHFRQRPLHVDUHWKHOHDVWGLYHUVLÀHGRIDOO
the developing countries, with many of them reliant
on primary commodity exports, which make them
highly susceptible to external shocks. According to
the World Trade Organisation press release of March
2010, world trade contracted by 12.2 percent in 2009,
with African economies suffering the most from the
decrease in global demand. Exports from countries
falling under the African Growth and Opportunity Act
(AGOA)3GHFOLQHGE\RYHUSHUFHQWLQWKHÀUVWKDOI
of 2009, in comparison to the same period in 2008.
%RWVZDQD ZKLFK DOVR EHQHÀWHG PDUJLQDOO\ IURP
AGOA, was generally affected, with textile exports
declining from P2.8 billion in 2007 to P1.1 billion
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The African Growth and Opportunity Act is a United States of America (USA) trade preference programme that provides certain goods from SubSaharan Africa duty-free access to the US market.
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BOX 1: BALANCE OF PAYMENTS1
A Balance of Payments account is a statistical statement of a double entry system of record of
all economic transactions (involving foreign payments) between residents of a country and the
UHVWRIWKHZRUOGFDUULHGRXWRYHUDVSHFLÀFSHULRGRIWLPHXVXDOO\D\HDU$VVWDWHGLQWKH%DODQFHRI3D\PHQWV0DQXDO6L[WK(GLWLRQ %30 WKHSULQFLSOHRIGRXEOHHQWU\ERRNNHHSLQJLQWKH
balance of payments implies that the sum of all international transactions – current, capital and
ÀQDQFLDO²LVLQSULQFLSOHHTXDOWR]HUR$VVXFKLWLVH[SHFWHGWKDWGHELWVDQGFUHGLWVLQEDODQFH
RISD\PHQWVVKRXOGQHWRXWWR]HUR7KHEDODQFHRISD\PHQWVVWDWHPHQWFRPSULVHVWKUHHNH\DFcounts, namely, the Current, Capital and Financial Accounts. At the end they are balanced by
DQLPSRUWDQWLWHPLQEDODQFHRISD\PHQWVNQRZQDV¶QHWHUURUVDQGRPLVVLRQV· ( 2V 
1. The Current Account records transactions relating to goods, services, income and transfers.
This balance shows the difference between the sum of exports and income receivable and sum
of imports and income payable, where exports and imports refer to goods and services.
  Goods – These are movable and physical in nature, and in order for a transaction to be recorded under “goods”, a change of ownership from/to a resident (of the local country) to/from a
non-resident (in a foreign country) has to take place. Movable goods include general merchandise,
intermediate good and non-monetary gold. An export is marked as a credit (money coming in)
and an import is noted as a debit (money going out).
Services – These transactions result from an intangible action such as transportation, business services, tourism, royalties or licensing. If money is being paid for a service, it is recorded
as an import (a debit); and if money is received, it is recorded like an export (credit).
Income – Income is money going into (credit) or out of (debit) a country from salaries, and
portfolio investments (in the form of dividends, for example). Together, goods, services and income
provide an economy with fuel to function. This means that items under these categories are actual
resources that are transferred to and from a country for economic production.
Current Transfers – Current transfers are unilateral transfers with nothing received in reWXUQ7KHVHLQFOXGHZRUNHUV·UHPLWWDQFHVGRQDWLRQVJUDQWVDQGRIÀFLDOGHYHORSPHQW assistance,
among others. By their nature, current transfers directly affect the level of disposable income
DQGLQÁXHQFHWKHFRQVXPSWLRQRIJRRGVDQGVHUYLFHV
2. The Capital Account – this account covers transactions between residents and non-residents
UHJDUGLQJDFTXLVLWLRQVDQGGLVSRVDOVRIQRQSURGXFHGQRQÀQDQFLDODVVHWVVXFKDVODQGOHDVHV
patents and licenses. It also includes capital transfers, such as grants for investment purposes.
3. The Financial AccountUHFRUGVWUDQVDFWLRQVWKDWLQYROYHÀQDQFLDODVVHWVDQGOLDELOLWLHVDQG
that take place between residents and non-residents. As such, it shows the net acquisition and
GLVSRVDORIÀQDQFLDODVVHWVDQGOLDELOLWLHV)LQDQFLDODFFRXQWWUDQVDFWLRQVDSSHDULQWKHEDODQFH
of payments; and because of their effect on the stock of assets and liabilities, they also appear in
WKHLQWHJUDWHG,QWHUQDWLRQDO,QYHVWPHQW3RVLWLRQ ,,3 VWDWHPHQW(QWULHVLQWKHÀQDQFLDODFFRXQW
FDQEHFRUUHVSRQGLQJHQWULHVWRJRRGVVHUYLFHVLQFRPHFDSLWDODFFRXQWRUDQ\RWKHUÀQDQFLDO
account entries. For example, a corresponding entry for an export of goods would be an increase
LQWKHFXUUHQF\DQGGHSRVLWVLQWKHÀQDQFLDODFFRXQW/LNHRWKHUEDODQFHRISD\PHQWVDFFRXQWV
WKHÀQDQFLDODFFRXQWFDQEHLQVXUSOXVRUGHÀFLW:KHQLQVXUSOXVLWPHDQVWKDWWKHHFRQRP\LV
VXSSO\LQJIXQGVWRWKHUHVWRIWKHZRUOGKHQFHQHWOHQGLQJZKLOHDGHÀFLWVLJQLÀHVWKHRSSRVLWH
i.e., net borrower.
4. Net Errors and Omissions (E&Os) record the statistical discrepancies that arise in collecting
balance of payments data. When all actual balance of payments entries are totalled, the resulting balance will almost inevitably show a net credit or a net debit. That balance is the result of
errors and omissions in compilation of statements. In the balance of payments, the standard
practice is to show separately an item for net errors and omissions. Some compilers label this as
a balancing item or statistical discrepancy, which, put differently, is an item intended to offset
the overstatement or understatement of the recorded components.

1
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The bulk of the explanations on the balance of payments concepts are based on the Balance of Payments
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in 2010. However, the IMFs
Figure
1: Export
Volume
of Goods and Services
FIGURE 1: EXPORT
VOLUME
OF GOODS
AND SERVICES
World Economic Outlook
(WEO) publication of Sep15
tember 2011 indicated that
in 2010 the world economy
10
grew by over 5 percent, with
recovery in some of the key
export markets.
5
In Botswana, the recession was considerably milder than had been expected,
0
with growth resuming in
the second quarter of 2009.
Imports by Botswana did
World
-5
not decline as much as exAdvanced Economies
ports did during the period
2008 to 2010, with a growth
Emerging and Developing Economies
-10
rate averaging 17 percent
Sub-Saharan African Economies
(including growing by 42
4
percent in 2008 alone), as
-15
2003
2004
2005
2006
2007
2008
2009
2010
opposed to average export
growth of 2 percent (see
Source: World Economic Outlook, IMF (September 2011)
Table 1). Figures 1 and 2
show trends in volumes
FIGURE 2: IMPORT VOLUMEFigure
OF GOODS AND SERVICES
2: Import Volume of Goods and Services
of exports and imports of
20
goods and services for the
world and selected regions,
in percentage changes. It
15
would be observed from the
WZRÀJXUHVWKDWIRUERWKH[10
ports and imports of goods
and services, emerging and
developing economies per5
formed relatively better
than advanced economies.
0
The decline in both exports
and imports of commodiWorld
ties and services for the
-5
Advanced Economies
Sub-Saharan Africa (SSA)
region was not as severe as
Emerging and Developing Economies
the other regions. They also
-10
Sub-Saharan Economies
rebounded earlier, but at a
slower pace. In fact, in 2010
-15
it was observed in the WEO
2003
2004
2005
2006
2007
2008
2009
2010
report that SSA was showSource:
World
Economic
Outlook,
IMF
(September
2011)
ing solid macroeconomic
performance, with many
ing from the recession, helped in some cases by the
economies growing at rates
implementation of some economic stimulus packages,
close to their pre-crisis average.
ZLWKLQWHUQDWLRQDOÀQDQFLDOLQVWLWXWLRQVVXFKDVWKH
However, by 2010 many economies were recoverInternational Monetary Fund intervening with resTABLE 1: BOTSWANA’S EXPORTS AND IMPORTS (AVERAGE
cue packages where necessary. Countries with solid
GROWTH RATES)
macroeconomic governance, such as Botswana, also
FKRVH WR VHHN LQWHUQDWLRQDO ÀQDQFLDO DVVLVWDQFH WR
2003 – 2007
2008 – 2010
cope with the impact of the crisis. Among some of the
(percentage change)
(percentage change)
ÀQDQFLDODVVLVWDQFHSDFNDJHVSURYLGHGWR%RWVZDQD
Exports
16.8
2.1
was the African Development Bank’s (AfDB) budgetImports
16.3
17.0
ary support loan of USD1.5 billion. As was the case
Source: Bank of Botswana
with other IMF member countries, Botswana was
also allocated SDRs by the IMF as a way of providing
4 This is as a result of growth across various commodities,
funds to lessen the effects of the recession.
amongst them diamonds, fuel and machinery and elecAnnual GDP growth in Botswana has out-perWULFHTXLSPHQWZKLFKUHJLVWHUHGVLJQLÀFDQWJURZWKUDWHV
3
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lower than expected exports, while others slowed or
temporarily shut down their operations, with one
mining operation going out of business. Notably,
Debswana (the joint diamond mining venture between
the Botswana Government and De Beers) suspended
production between mid-December 2008 to mid-April
2009. Also, some new inward investments in mining
were put on hold due to the recession. The 2009 and
 GHÀFLWV DUH ODUJHO\ H[SODLQHG E\ WKH FXUUHQW
DFFRXQW GHÀFLW VWHPPLQJ IURP ZHDN SHUIRUPDQFH
by the country’s exports in
comparison to imports.
FIGURE 3: REAL
GROSS
DOMESTIC
PRODUCT Product
(2003 –(2003
2010)
ANNUAL
PERCENTAGE
Figure
3: Real
Gross Domestic
- 2010)
Annual
Percentage
%ULHÁ\ORRNLQJDWWKH%R3
CHANGE
SHUIRUPDQFH IRU ÀYH \HDUV
8
(2003 – 2008) prior to the
recession, it is evident (Table
2) that the country was run6
ning healthy BoP surpluses
in the current account. The
4
overall balance during this
period averaged a surplus of
3ELOOLRQZLWKWKHFXUUHQW
2
account balances recording
surpluses averaging P5.8
0
billion. During this period,
World
the country’s exports were
Advanced Economies
doing very well, in some
-2
years growth surpassed
Sub-Saharan Africa
imports almost two-fold.
Botswana
-4
Foreign exchange reserves
were also performing well,
growing by 189 percent be-6
tween December 2003 and
2003
2004
2005
2006
2007
2008
2009
2010
December 2008.
Source: International Financial Statistics and Statistics Botswana
The positive outcome in

Percentage Change

IRUPHG WKDW RI DGYDQFHG HFRQRPLHV DYHUDJLQJ 
percent over the period 2003 – 2010, compared to
1.5 percent for the latter. It is evident from Figure 3
that economies throughout the world were adversely
affected by the recession, with GDP growth rates
declining from late 2007 and worsening in 2009.
Although contracting by over 4 percent in 2009, the
GDP growth rate in Botswana recovered going into
2010, thanks to recovery in mining activity.

TABLE 2: BALANCE OF PAYMENTS ACCOUNTS BALANCES (P MILLION)

Current Account
Capital Account
Financial Account
Net Errors & Omissions1
Overall Balance

2003

2004

2005

2006

2007

2008

3 350

1 623

8 288

11 363

10 147

269

–42

–39

–44

–48

–51

1

–1 889

–1 107

–1 879

–826

–1 475

4 914

–622

–801

671

–233

2 072

2 270

797

–324

7 036

10 256

10 694

7 452

Source: Bank of Botswana
1RWH1HW(UURUVDQG2PLVVLRQVYDU\VLJQLÀFDQWO\RYHUWKHSHULRGHVSHFLDOO\LQZKHUHWKHLPSOLFDWLRQLVWKDWWKHVL]HRIVXUSOXVHV
LQRWKHUDFFRXQWVLVVHULRXVO\RYHUHVWLPDWHG

3. BALANCE OF PAYMENTS (BOP)
PERFORMANCE
Botswana’s BoP has been negatively affected by the
recent global recession. This adverse development is
UHÁHFWHGLQWKHRYHUDOOEDODQFHZKLFKUHFRUGHGDODUJH
surplus of P10.7 billion in 2007, moving to a slightly
reduced P7.5 billion surplus in 2008. This trend
worsened as the economy moved into 2009 and 2010,
ZKHQWKHRYHUDOOEDODQFHUHJLVWHUHGGHÀFLWVRI3ELOOLRQDQG3ELOOLRQUHVSHFWLYHO\%RWVZDQDVWDUWHG
to experience the effects of the recession from the
last quarter of 2008, when some businesses recorded
4

the BoP, especially the current account, was due to
the growing global economy, associated with countries
with rapidly growing demand for mineral resources.
These countries provided a market for the country’s
exports, especially diamonds and copper-nickel (Table
3). Diamond exports grew by 78 percent between
2003 and 2008, from P11.7 billion to P20.8 billion,
while copper-nickel exports grew by over 700 percent
in the same period. It should be noted that during
this period growth in imports was relatively subdued,
RQO\WDNLQJRIILQODUJHO\UHÁHFWLQJSDWWHUQVLQ
government spending. Other factors were also at play,
including Southern African Customs Union (SACU)

BOTSWANA’S EXTERNAL SECTOR PERFORMANCE: 2007
receipts, which more than tripled between 2003 and
 DQG DOVR WKH ÀQDQFLDO RXWÁRZV DULVLQJ IURP
the build-up of offshore investments by local pension
IXQGV7KHÀQDQFLDODFFRXQWZDVLQGHÀFLWEHWZHHQ
2003 and 2007, suggesting the nation was increasing
its claims on foreign assets. The main source of the
accumulation of foreign assets claims continued to
EHWKHRXWÁRZRISRUWIROLRLQYHVWPHQWDVVHWV7KHVH
ÁRZVZHUHUHYHUVHGWRDVXUSOXVLQVXJJHVWLQJ

TO

2010

HDUQLQJVZKLFKE\DQGODUJHH[SODLQVWKHGHÀFLWLQ
the overall balance. The overall balance of payments
surplus in the third quarter of 2009 was due to the
AfDB loan drawdown.

A. Current Account
Indications of the recession’s adverse impact were
very much visible in the current account. As at 2007,
the current account balance was in surplus to the

TABLE 3: BOTSWANA’S MAJOR EXPORT COMMODITIES (P MILLION)
Commodity

2003

2004

2005

2006

2007

2008

Diamonds

11 707

13 133

16 982

19 713

20 483

20 793

Copper–nickel

695

758

2 301

3 823

5 522

5 924

Beef

260

284

310

363

592

530

6RGD$VK

230

251

332

463

474

505

Textiles

227

561

1 117

916

2 788

1 819

9HKLFOHV

443

556

570

184

219

414

–

–

183

206

239

382

Gold*

([SRUWVRI*ROGVWDUWHGWREHUHSRUWHGVHSDUDWHO\IURPҊ2WKHU([SRUWVҋFDWHJRU\LQ

a combination of asset sales and borrowings.5
Figure 4 shows the impact of the recession on
the cumulative overall balance on a quarterly basis.
It is apparent that the recession began to be felt in
2008. Although, it was technically over by mid-2009,
its effects continued to be felt throughout the year.
However, there were signs that the economy was on
a recovery path in 2010, i.e., positive trend in GDP
growth. On the other hand, between 2009 and 2010,
WKHUHZDVDVLJQLÀFDQWGHFOLQHLQWKHIRUHLJQH[FKDQJH

tune of P10.1 billion, and started deteriorating sharply from 2008 to 2010. Between 2007 and 2008, the
current account deteriorated by 97 percent, recording
DIDUORZHUVXUSOXVRI3PLOOLRQLQ,Q
WKHFXUUHQWDFFRXQWEDODQFHVZXQJWRDGHÀFLWRI3
ELOOLRQDQGWKLVUHGXFHGLQWRDGHÀFLWRI3ELOlion. The deterioration in 2009 and 2010 compared
to the earlier period is largely attributed to the trade
GHÀFLWZKLFKRIIVHWVXUSOXVHVLQWKHFXUUHQWWUDQVIHUV
RI 3 ELOOLRQ DQG 3 ELOOLRQ UHVSHFWLYHO\ 7KLV ZDV
despite the notable increases
in the credit component of
Overall
Balance
of –Payments
2007 - 2010
FIGURE 4: OFigure
VERALL B4:
ALANCE
OF PAYMENTS
2007
2010
Government current transfers, namely SACU receipts
12
and grants. The quarterly
trend of the current account
Q1
Q2
10
is depicted in Figure 5.
Q3

P billion

8
6
4
2
0
-2
-4
2007

2008

2009

Source: Bank of Botswana

5

However, this may not fully take into account valuation
changes in stocks of assets which were volatile during
this period. To the extent that this is the case reported
%R3ÁRZVDUHGLVWRUWHGZKLFKPD\EHSDUWRIWKHH[planation for large errors and omissions in some years.

Q4

(i) Trade Balance
Due to the recession, the
trade account worsened
because of the reduced demand for exports, especially
diamonds, which prior to the
recession had typically been
making up about 70 percent
of Botswana’s exports (see
)LJXUH +RZHYHUDQRWKHU
contributing factor to the
worsening trade balance was
the steady rise in imports,
which, in turn, was largely
2010
fuelled by the Government’s
decision to continue public
spending in specific projects, which required high-value imports during the
economic slowdown.
On a quarterly basis, the trade balance deteriorated sharply during the last quarter of 2008 (to a
5

G. NCUBE
two periods should be interpreted with caution.
Between 2008 and 2009,
5
exports of diamonds de4
clined by 27 percent due to
reduced demand in global
3
markets as a consequence
2
of the recession. In the last
quarter of 2008, diamond
1
exports alone declined by
0
73 percent, hence the huge
plunge in the trade bal-1
ance in this quarter. Table
-2
4 shows the movements in
major exports from 2007 to
-3
2010 and it is evident that
-4
the economy was not spared
the wrath of the recession,
-5
especially in the period
from late 2008 to mid-2009,
when the recession was felt
strongly. The top foreign
Source: Bank of Botswana
exchange earners were the
most affected, diamonds,
copper-nickel and textiles
Figure
6:
Trade
Balance
2007
2010
FIGURE 6: TRADE BALANCE 2007 – 2010
WREHVSHFLÀFGHFOLQLQJE\
8
SHUFHQWSHUFHQW
and 22.2 percent, respec6
tively (Table 4). It should,
however, be noted that the
4
fall in textile exports was
due to a combination of
2
factors, among them the
changes to SACU rules on
0
procurement. The change
to the rules made sourcing
-2
of inputs from suppliers
outside SACU expensive for
-4
local manufacturers, who
to some extent depended
-6
on government subsidies.
Local textile manufactur-8
ers sourced most of their
materials from Asia, and
-10
the change in rules did not
2007
2008
2009
2010
favour them as they were
Source: Bank of Botswana
not entitled to some benHÀWVSHUWDLQLQJWRWKHUXOHV
GHÀFLWRI3ELOOLRQ ZKHQWKHHIIHFWVRIWKHUHFHVXQGHUWKH'XW\&UHGLW&HUWLÀFDWH6FKHPH '&&6 7
sion began to be felt. This situation continued into
 DQG  ZLWK GHÀFLWV UHFRUGHG WKURXJKRXW
all the quarters. After the fourth quarter of 2008, the
 7KH %DQN RI %RWVZDQD FXUUHQWO\ UHOLHV PDLQO\ RQ
the International Transactions Reporting System
ZRUVWKLWSHULRGZDVTXDUWHURQHRIZLWKDGHÀFLW
(ITRS), which is the foreign exchange data reported
of P3.5 billion, due to the combined effect of a deWKURXJK ÀQDQFLDO LQVWLWXWLRQV +RZHYHU WKLV VRXUFH
crease in exports (–11 percent) and an increase in the
is also problematic in terms of both coverage and
services import bill (33 percent), quarter-on-quarter
FODVVLÀFDWLRQ )RU LPSRUWV RI WUDQVSRUWDWLRQ VHUYLFHV
(Figure 7). However, this should be interpreted with
which are the main component of service imports, a
À[HG IUDFWLRQ RI PHUFKDQGLVH LPSRUWV LV XVHG DQG
caution, as from 2009 onwards a revised methodology
this was not affected by the revised methodology.
was adopted for estimating data on trade in services.
Exports were particularly affected by the change in
 'XW\ &UHGLW &HUWLÀFDWH 6FKHPH '&&6  7KH REMHFWLYH
of the DCCS is to encourage textile and clothing manumethodology, so the reported decline between the
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facturers to compete internationally, independent of
government subsidies. The Scheme has been extended
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Figure 7: Quarterly Trade Balance 2007 - 2010
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2005 and 2010. The biggest
contributors to this drop in
imports in 2009 were diamonds (–17 percent), fuel (-25
percent) and metals and metDO SURGXFWV  SHUFHQW 
The downturn in diamond
imports can be explained by
the low global demand, which
resulted in the contraction of
imports by the cutting and
polishing companies in Botswana. On the other hand,
the decline in fuel imports
is mainly due to the lower
price of fuel over the course of
2009, while the contraction in
imports of metals and metal
SURGXFWV UHÁHFWV WKH QHJDtive effects of the recession in
general on industries in the
economy. Figure 8 shows the
movement of these three selected commodities between
2007 and 2010.

TABLE 4: MAJOR EXPORT COMMODITIES
2007
Commodity
Diamonds

2008

Pula million

Percent
change

2008

2009

Pula million

Percent
change

2009

2010

Pula million

Percent
change

20 483

20 793

1.5

20 793

15 234

–26.7

15 234

21 707

42.5

5 522

5 924

7.3

5 924

3 620

–38.9

3 620

4 153

14.7

Beef

592

530

–10.5

530

480

–9.4

480

869

81.0

6RGD$VK

474

505

6.5

505

526

4.2

526

506

–3.8

2 788

1 819

–34.8

1 819

1 415

–22.2

1 415

1 108

–21.7

239

382

59.8

382

270

–29.3

270

461

70.7

Copper–nickel

Textiles
Gold

Source: Bank of Botswana and Statistics Botswana

Merchandise imports (f.o.b.)8 increased by 43
SHUFHQW EHWZHHQ  DQG  IURP 3 ELOOLRQ
to P35.1 billion, respectively, in what is considered to
be a pre-recession period. However, imports declined
marginally by 5.4 percent from P35.1 billion in 2008 to
P33.2 billion in 2009. This marginal decline indicates
the continued reliance on imports by the economy,
and these have more than doubled in value between
for the fourth time to March 2005. In terms of the DCCS,
exporters of certain prescribed textile and clothing products can earn duty credits based on exports of these
products during the 12 month periods ending 31 March
2001, 31 March 2002, 31 March 2003, 31 March 2004
DQG0DUFK$GXW\FUHGLWFHUWLÀFDWHLQGLFDWLQJ
the value of the duty credits will grant the participant
credit to this value on duties payable by him on the
importation of certain prescribed textile and clothing
SURGXFWV%HQHÀWVDUHJUDQWHGVXEMHFWWRSDUWLFLSDWLRQ
in the Performance Measurement Programme (PMP) and
the achievement of certain Performance, Training and
Export targets.
 ¶IRE·PHDQVIUHHRQERDUG7KHVHQGHURUH[SRUWHUSD\V
the shipping to the destination port.

The export-import ratio dropped from 172 percent
in 2007 to 101 percent in 2008. This deterioration in
the ratio was due to weak export performance versus
strong import performance over the period. Figure 9
graphically depicts the export-import ratio from 2007
to 2010, with evidence showing the ratio declining
VLJQLÀFDQWO\LQWKHWZR\HDUVIROORZLQJ+RZHYHU
there was rapid improvement in 2010 in line with
signs of recovery from the recession. Exports were
growing to almost pre-crisis levels, with imports on
the other hand continuing to grow, thereby holding
back full recovery in the trade balance.
The terms of trade (ToT), which indicate the quantity of imports that could be bought with the sale of
a given quantity of exports (average price of exports/
average price of imports)9 deteriorated between 2007
9

In this paper, the price ratio of exports (X) was calculated by taking (Xt at current prices/Xt at constant
prices) to get Pxt, and the same was applied for price
ratio of imports (M) to get Pmt. Hence the terms of trade
were calculated as [(Pxt/Pmt)*100]. Estimates of gross
domestic product by expenditure were used to source
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(ii) Balance on Services,
Income and Transfers
Accounts

FIGURE 8: SELECTED IMPORT COMMODITIES 2007 – 2010

Figure 8: Selected Import Commodities 2007 - 2010

For most of the 2007 to
2010 period, the services account continued to remain in
GHÀFLWZLWKKXJHGHÀFLWVLQ
2009 and 2010 following the
revised methodology adopted
in 2008 in compiling services
data, which now relies on the
commercial banks’ reporting
forms, commonly known
as the International Transactions Reporting System
(ITRS). Further, movements
in the services account are
explained by the following
items: Transportation debits
DYHUDJHG 3 PLOOLRQ EHtween 2007 and 2010, with
an average growth rate of 10
percent over the four years,
emphasising the importance
of imports in the Botswana
economy, as this component
grows in line with imports.
Travel credits and debits,
which are mainly indicators
of inward and outward tourism, showed signs of slowing
down between 2008 and
 UHÁHFWLQJ WKH LPSDFW
on the receipts and payments. Other services have
JHQHUDOO\ UHFRUGHG GHÀFLWV
over time, with deficits of
3 ELOOLRQ DQG 3 ELOlion, in 2009 and 2010, respectively. Figure 10 shows
quarterly magnitudes of
services receipts, payments
and balance.

7
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and 2010. This further highlighted the adverse effect of the weak global performance on the domestic
economy.
From Table 5, it is evident that the ToT ratio
deteriorated between 2007 and 2009, with marginal
UHFRYHU\LQUHÁHFWLQJERWKULVLQJLPSRUWSULFHV
(e.g., fuel, in 2008) and falling commodity prices (e.g.,
diamonds in 2009).

The income account reFRUGHG GHÀFLWV UDQJLQJ EHtween P2 billion and P5 billion
in the period 2007 to 2010.
2010
This account is made up of
two components, namely,
¶FRPSHQVDWLRQ RI HPSOR\HHV·
DQG ¶LQYHVWPHQW LQFRPH·
both of which recorded sigQLÀFDQWGHÀFLWVRYHUWKHSHULRGIURPWR2Q
WKH FUHGLW VLGH ¶LQYHVWPHQW LQFRPH· GHFUHDVHG E\ 
SHUFHQWEHWZHHQDQG 3ELOOLRQWR3
billion), an indication of downward pressure on the
country’s foreign exchange earnings, as well as other
TABLE 5: TERMS OF TRADE
Year

constant and current price data.
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Terms of Trade Ratio

2007

2008

2009

2010

112

105

96

99
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private sector assets held in
other countries, local assets
held by foreigners (government and private), foreign
2.0
direct investment, and global
Receipts
Payments
Services Balance
monetary flows related to
1.5
investment in business, real
1.0
estate, bonds and stocks.
In 2008, this account reg0.5
istered a surplus of P5 bilOLRQ FRPSDUHG WR D GHÀFLW
0.0
of P1.5 billion the previous
year. After completion of the
-0.5
2008 balance of payments
survey,10 and as it is usually
-1.0
the case in Botswana, some
foreign companies continued
-1.5
WRSORXJKEDFNWKHLUSURÀWV
in the form of retained earn-2.0
ings. These amounted to
Mar Jun Sept Dec Mar Jun Sept Dec Mar Jun Sept Dec Mar Jun Sept Dec
about P3 billion and were
2007
2008
2009
2010
reinvested, hence explaining the bulk of the surplus
in this account, as well as
Source: Bank of Botswana
H[SODLQLQJ WKH ODUJH GHÀFLW
on the income account. In
offshore investments by pension funds, which declined
2009,
the
Government
approached the AfDB for a
LQWRUHFRUGDGHÀFLWRI P1.5 billion. The debit side
budget
support
loan
of
USD1.5
billion. The GovernRI¶LQYHVWPHQWLQFRPH·LVPDLQO\FRPSULVHGRIUHWDLQHG
PHQW
GUHZ
GRZQ
86'
ELOOLRQ
HTXLYDOHQW WR 3
HDUQLQJV ZKLFK DUH LPSXWHG ÁRZV  GLYLGHQGV DQG
billion)
of
the
loan
in
the
third
quarter
of 2009. This
SURÀWVUHPLWWHGDQGWKHVHKDYHPRUHWKDQRIIVHWWKH
KHOSHGWKHÀQDQFLDODFFRXQWZKLFKHQGHGLQDVXUFUHGLWVUHVXOWLQJLQWKHQHWGHÀFLW
plus of P8.1 billion. Total net direct investment has
Current transfers decreased by 27 percent bebeen estimated at P880 million for 2009, which is
WZHHQ  DQG  IURP 3 ELOOLRQ WR 3
information obtained from the Balance of Payments
billion), and increased by 30 percent between 2009
Survey. The bulk of this surplus is explained by equity
DQG IURP3ELOOLRQWR3ELOOLRQ'HVSLWH
investment in Botswana, mainly through retained
the decline between 2008 and 2009, there were subearnings, as has generally been the case. In 2010,
stantial surpluses in the subsequent years in current
WKHÀQDQFLDODFFRXQWLVHVWLPDWHGWRKDYHUHFRUGHG
transfers, mainly accounted for by Botswana’s share
DGHÀFLWRI3ELOOLRQ
RI6$&8SRROUHYHQXHV+RZHYHUWKH6$&8LQÁRZV
A key development since 2002 has been a surge in
were lower in 2010 as a result of the reimbursement to
SRUWIROLRRXWÁRZVIURP%RWVZDQDPRVWO\LQÁXHQFHG
the pool, to correct an overpayment made in the past.
by pension funds’ related investments. In 2008, these
ÁRZVZHUHLQWHUUXSWHGE\H[WHUQDOPDUNHWGHYHORSB. Capital and Financial Account
PHQWVGXHWRWKHJOREDOÀQDQFLDOFULVLVOHDGLQJWRWKH
(i) Capital Account
UHYHUVDORIWKHVHRXWÁRZVZLWKWKHGDWDVKRZLQJ%RThe capital account records transactions relating to
tswana with portfolio investmentLQÁRZVRI3ELOOLRQ
FDSLWDO JUDQWV WKH WUDQVIHU RI JRRGV DQG ÀQDQFLDO
in 2008.117KLVWUHQGZDVUHYHUVHGDJDLQWRRXWÁRZV
assets by migrants leaving or entering a country, the
in 2009 (P2.4 billion) and 2010 (P2.7 billion), as a
WUDQVIHURIRZQHUVKLSRIÀ[HGDVVHWVWKHWUDQVIHURI
result of some improvement in international equity
funds received relating to the sale or acquisition of
markets (Figure 11). On the other hand, growth of the
À[HGDVVHWVJLIWVDQGLQKHULWDQFHWD[HVGHDWKOHYLHV
local bond market potentially provides opportunities
patents, copyrights, royalties and uninsured damage
for portfolio investment in Botswana, but so far only
WRÀ[HGDVVHWV+RZHYHUWKLVDFFRXQWIRU%RWVZDQD
to a limited extent.
only records transfers of assets by migrants. There
KDVEHHQDUHFODVVLÀFDWLRQRIJUDQWVUHFHLYHGE\JRYernment to current transfers. As a result of this move,
10 It is important to be aware that the BoP survey is not
WUDQVIHUVE\PLJUDQWVZHUHQRWVLJQLÀFDQW
comprehensive enough and it is possible that some forP billion

FIGURE 10:Figure
SERVICES
ACCOUNT
: RECEIPTS
, PAYMENTS
AND SERVICES
BALANCEand
2007 –
10:
Services
Account:
Receipts,
Payments
2010
Services Balance 2007 - 2010

eign direct investment and related data are being missed.

(ii) Financial Account
'HWDLOHGLQWKHÀQDQFLDODFFRXQWDUHWKHJRYHUQPHQW
owned assets (i.e., Special Drawing Rights at the
International Monetary Fund or foreign reserves),

11 However, this observation should also be treated with
caution since the current practice of compiling such data
involves simply using changes in the pension funds’ offVKRUHDVVHWV8VLQJWKLVLQIRUPDWLRQWRDSSUR[LPDWHÁRZV
means that no account is taken of valuation changes.
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FIGURE 11: NET PORTFOLIO
FLOWS
2005
– 2010 Flows 2005 - 2010
Figure 11:
Net
Portfolio
5
4

Equity Securities

3

Debt Securities

2

Portfolio
Investment

P billion

1
0
-1
-2
-3
-4
-5
2005

2006

2007

2008

Source: Bank of Botswana

Other investment is another category with components including loans, trade credits and deposits
– for both assets and liabilities. According to the
results of the 2008 Balance of Payments Survey,
WKHÀQDQFLDOVHFWRUGRPLQDWHGQHWH[WHUQDOORDQV
with total loan liabilities amounting to P707 milOLRQFRPSDUHGWR3PLOOLRQLQ3RVLWLRQVRI
deposits abroad by banks also explains their activities in managing their liquidity, with asset deposits
amounting to over P5 billion recorded in 2008 as
opposed to P284 million recorded in the opposite
direction. Finally, trade credits, which are driven
PDLQO\ E\ ÀQDQFLQJ UHTXLUHPHQWV DQG EXVLQHVV
decisions of the non-bank private sector, registered
a liability of P1.4 billion in 2008 as opposed to
P1.1 billion in 2009, indicating a slight reduction
of credit to investors in Botswana by their foreign
counterparts over the recession period.

C. Net Errors and Omissions
As indicated in Box 1, the total of all the balance
of payments entries will almost inevitably show a
net credit or a net debit. The entry for net errors
DQG RPLVVLRQV UHÁHFWV XQUHSRUWHG ÁRZV FRYHULQJ
FRPSRQHQWVRIWKHFXUUHQWFDSLWDODQGÀQDQFLDODFcounts. However, various conclusions can be drawn
from them, from country to country, and even in
the same country from time to time, depending
on the reliability of the reported data. Developing
countries, in particular, usually experience great
GLIÀFXOW\LQSURYLGLQJUHOLDEOHLQIRUPDWLRQ%RWVZDna has also, in recent years, experienced some of
the largest imbalances in this area, mainly due to
GDWDGHÀFLHQFLHV)RUPRVWRI%RWVZDQD·VEDODQFH
of payments, there is reliance in the use of sample
surveys and estimates, which inevitably result in
QHWHUURUVDQGRPLVVLRQV$VDQH[DPSOHÀQDQFLDO
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2009

2010

account data on foreign direct investment is derived
from a sample survey of
enterprises in Botswana,
which does not cover all
entities involved in foreign
direct investment activities.
On the services account,
the use of the International
Transactions Reporting
System (ITRS) as the main
source of services data is
DOVR QRW VXIÀFLHQW LQ WKH
sense that, on its own, ITRS
is not a reliable source, but
another way of estimating
based on actual data. The
combination of these two
problematic sources and
other factors leads to large
net errors and omissions,
which Botswana has experienced in the recent past.

4. EXTERNAL ASSET AND LIABILITY
DEVELOPMENTS
International Reserves
As at December 2010, international reserves
amounted to P51 billion, as compared to P58 billion recorded in December 2009, a decrease of P7
billion. Foreign reserves expressed in months of
import cover stood at 15, compared to 19 months
recorded the previous year (Figure 12). The change
in the level of reserves indicates, in part, the negative effect on investments brought by the recession,
which began in 2008, whose effects spilled over to
2009. The decline in the reserves was offset somewhat by the increase in Botswana’s SDR holdings
of P500 million, which were allocated by the IMF
in the third quarter of 2009. The SDR allocation to
IMF members (totaling US$ 283 billion) was made
in proportion to their respective quotas, following
rebalancing of shareholding by members.

Foreign Assets and Liabilities of Commercial
Banks
Net foreign assets of other depository corporations
2'&V ZHUHRQWKHULVHEHWZHHQ 3ELOOLRQ 
DQG 3ELOOLRQ LQFUHDVLQJE\SHUFHQW
over the period (Figure 13). However, in 2009 they
decreased from the 2008 position to P3.8 billion.
This reduction is largely explained by the fall in
the commercial banks’ foreign currency deposits,
ZKLFKGHFOLQHGE\SHUFHQWIURP3ELOOLRQWR
P3.5 billion in the same period. However, there was
resurgence in 2010 of holdings of foreign deposits,
which grew from P3.5 billion in 2009 to P5.3 billion.
Foreign liabilities of banks are primarily made up
RIGHSRVLWVZKLFKDPRXQWHGWR3ELOOLRQ3
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Figure 12: Foreign Exchange Reserves and Import Cover

Data on private external
debt, as compiled by Bank
of Botswana, is sourced
80
35
from the annual Balance of
Pula
US$
Import Cover (RHS)
Payments Survey, conduct70
30
ed by the Bank. It is primarily long-term and short60
term loans, as well as trade
25
credits of private sector
entities, i.e., enterprises,
50
20
banks and individuals (Figure 14 overleaf). However,
40
it is noted that the survey
15
may not cover all entities;
30
and, as such, the data may
not present the private
10
20
debt situation in full. For
the period 2007 to 2010,
5
10
short-term loans averaged
3 PLOOLRQ ZKLOH WUDGH
credits declined, especially
0
0
in 2009, during the time
2006
2007
2008
2009
2010
when the recession gripped
Source: Bank of Botswana
global economies, indicatLQJ WKH GLIÀFXOW\ IDFHG E\
suppliers to extend credit.
billion, P1.4 billion and P2.9 billion as at the end
Total public external debt stood at P9.3 billion as
of 2007, 2008, 2009 and 2010, respectively.
at the end of March 2010, as compared to P2.3 billion
at the end of March 2009. As a percentage of GDP,
5. EXTERNAL DEBT
these were 9.2 percent and 2.8 percent, respectively.
This debt outstanding was substantially increased
This is the total debt owed to creditors outside the
because of the drawing down of USD1 billion out
country. The debtors can be government, corporations
of the AfDB budget support loan. The remaining
or private households. The debt may include money
USD500 million from AfDB loan was drawn down in
owed to private commercial banks, other governments,
March 2011. This loan from AfDB was for budgetary
RULQWHUQDWLRQDOÀQDQFLDOLQVWLWXWLRQVVXFKDVWKH,0)
support, while other loans from both the AfDB and
World Bank and African Development Bank.
organisations and countries
ZHUH XVHG IRU VSHFLÀF JRYernment projects across a
FIGURE 13: OFigure
THER DEPOSITORY CORPORATIONS (ODCS) ASSETS AND LIABILITIES 2006 –
13: Other Depository Corporations (ODCs)
variety of sectors, such as
2010
Assets and Liabilities 2006 - 2010
transport, agriculture and
7
energy.
Months

P billion
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2010 COVER 2006 – 2010
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The paper focuses on key
external developments that
transpired during 2007 to
2010, especially covering the
UHFHQWJOREDOÀQDQFLDOUHFHVsion. The deterioration of the
overall balance of payments
illustrates the negative impact of the global economic
slow down. The adverse efIHFWZDVODUJHO\UHÁHFWHGLQ
movements in the current
account, which recorded
deficits in both 2009 and
2010 due to negative shift in
the trade balance. While exports fell markedly, imports
11
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P million

remained quite high, taking
FIGURE 14: LIABILITIES BY INSTRUMENTS 2007 – 2009
only a slight dip of 4 percent
Figure 14
in 2009. In particular, com1600
PRGLW\ H[SRUWV IHOO VLJQLÀcantly in 2008 and 2009 and
Long-term loans
1400
only recovered in 2010.
Short-term loans
The decrease in invest1200
ment income indicates the
Trade Credits
downward pressure on the
1000
country’s foreign exchange
accumulation, as well as
the poor outturns in the
800
global capital markets. The
balance on the financial
600
DFFRXQW ÁXFWXDWHG EXW UHFRUGHGDVLJQLÀFDQWVXUSOXV
400
in 2009 due to the AfDB loan
drawdown. Foreign exchange
200
reserves were adversely affected, reducing by P10.7 bil0
lion between 2007 and 2008,
2007
2008
and declining by P7.1 billion
between 2009 and 2010. The
Source: Bank of Botswana
banking sector also showed
signs of the adverse impact
of the recession during 2009, when their foreign currency deposits declined by close to 40 percent.
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APPENDIX: DATA USED IN THE ANALYSIS
FIGURE 1: EXPORT VOLUME OF GOODS AND SERVICES – PERCENTAGE CHANGE
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FIGURE 2: IMPORT VOLUME OF GOODS AND SERVICES – PERCENTAGE CHANGE
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FIGURE 3: REAL GROSS DOMESTIC PRODUCT – PERCENTAGE CHANGE
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FIGURE 6: TRADE BALANCE –
P BILLION
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FIGURE 5: QUARTERLY CURRENT
ACCOUNT BALANCE – P BILLION
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Equilibrium Values in the
Quarterly Projection Model
of the Bank of Botswana:
The Multivariate Kalman
Filter Approach
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ABSTRACT

7KH HTXLOLEULXP YDOXHV IRU RXWSXW UHDO
H[FKDQJH UDWHV DQG UHDO LQWHUHVW UDWHV
SURYLGH EHQFKPDUNV IRU WKH GHVFULSWLRQ
RI D ´QHXWUDOµ PRQHWDU\ SROLF\ VWDQFH LQ
ZKLFKPRQHWDU\SROLF\GRHVQRWFRQWULEXWH
WR FKDQJHV LQ LQÁDWLRQ 7KH HTXLOLEULXP
YDOXHVDQGDQ\GHYLDWLRQVDUHWKHUHIRUH
important for the appropriate setting of
PRQHWDU\ SROLF\ 7KLV SDSHU SUHVHQWV WKH
HVWLPDWHV RI WKH HTXLOLEULXP YDOXHV DQG
WKHLUDVVRFLDWHGJDSVGHULYHGE\WKH.DO-
PDQÀOWUDWLRQPHWKRGXVHGLQWKH%DQN·V
´)RUHFDVWLQJ DQG 3ROLF\ $QDO\VLV 6\VWHP
)3$6 µ 7KH GHULYHG HTXLOLEULXP YDOXHV
DQG WUHQGV RI GHYLDWLRQV WHQG WR EH UHDO-
LVWLFUHSUHVHQWDWLRQVRIHFRQRPLFGHYHORS-
PHQWVLQ%RWVZDQDHVSHFLDOO\DWWKHHQG
RI WKH VDPSOH +RZHYHU WKHVH HVWLPDWHV
DUH VXSSOHPHQWHG E\ SURIHVVLRQDO MXGJ-
PHQWZKHQIRUPXODWLQJPRQHWDU\SROLF\

1. INTRODUCTION
As in other central banks, one of the main objectives
of the Bank of Botswana is that of price stability,
ZKLFKLQWKHFDVHRI%RWVZDQDLVGHÀQHGDVDVXVWDLQDEOHORZDQGSUHGLFWDEOHOHYHORILQÁDWLRQZLWKLQ
WKH  ²  SHUFHQW PHGLXPWHUP LQÁDWLRQ REMHFWLYH
range. In order to attain price stability, the Bank uses,
amongst others, interest rates and open market operations to affect demand conditions in the economy
DQGXOWLPDWHO\WKHOHYHORILQÁDWLRQ7KHSURFHVVDOVR
entails stabilisation of the economy, and, therefore,
keeping output around its equilibrium value. As a
result, the Bank needs to have a reliable gauge of the
LQÁDWLRQDU\SUHVVXUHVDQGWKHHTXLOLEULXP2 values of
other important macroeconomic variables, such as
output, the real interest rates and the real exchange
rates, that are likely to prevail in the future, in order
that it can formulate and implement the appropriate
1

2

monetary policy in the current period. The equilibULXPRUQRQLQÁDWLRQDU\YDOXHVIRURXWSXWWKHUHDO
interest rate and the real exchange rate also provide
benchmarks for the description of a “neutral” monetary policy stance in which policy does not contribute
to excess demand and increase in prices. The equilibrium values for output (i.e., potential output), the real
interest rate and the real exchange rate are used to
determine the stance of monetary policy and overall
economic prospects and, therefore, are important in
the formulation of monetary policy. Accordingly, this
paper estimates such equilibrium values and their respective gap3 measures for Botswana. The equilibrium
values are inferred from an empirical macroeconomic
model4ÀWWHGWR%RWVZDQDGDWDIURPWKURXJK
HPSOR\LQJWKH.DOPDQÀOWUDWLRQWHFKQLTXH
In the literature, various methods are used for modelOLQJDQGHVWLPDWLQJXQREVHUYHGWUHQGVDQGÁXFWXDWLRQV
in the economy.5 These include the statistical detrending
PHWKRGVWKH+RGULFN3UHVFRWWÀOWHUV VHH+RGULFNDQG
Prescott (1997), the Beveridge-Nelson (1981) method,
WKH%DQG3DVVÀOWHUSURSRVHGE\%D[WHUDQG.LQJ  
while the structural (economic) approaches include: the
Structural Vector Autoregressive (SVAR) method based
on the work of Blanchard and Quah (1989) and the Production Function Approach used by Adams et al. (1987).
The main limitations cited for the statistical approaches
has been that they are purely statistical and have no
economic content, since they do not exploit any additional
information other than the time series to be detrended.
As a result, the statistical methods do not help in highlighting the economic constraints and the role of policies
in enhancing variables such as potential output; nor do
WKH\KHOSLQLGHQWLI\LQJWKHPDFURHFRQRPLFEHQHÀWVRI
structural reforms. In addition, the statistical methods are
subject to severe end-of-sample problems, as estimates
of equilibrium values tend to rely excessively on the latest developments in actual values of the variables. On
the one hand, the structural approaches, while useful in
that they integrate economic relations and, therefore, are
less mechanical than the statistical approaches, nevertheless, do not provide more accurate estimates due to
VSHFLÀFDWLRQDQGLGHQWLÀFDWLRQSUREOHPV Furthermore,
particularly for the production function approach, there
is need for accurate and comprehensive data for capital,
labour and productivity, which in most cases are not read-

 $JDSLVGHÀQHGDVWKHGLIIHUHQFHEHWZHHQWKHDFWXDO REserved) variable and its equilibrium (unobserved) component. For example, the output gap is the difference between actual output and its equilibrium or potential value.
4

Acting Deputy Director, responsible for Monetary Policy
and Forecasting, Research Department. The views expressed in the paper are those of the author and do
QRWQHFHVVDULO\UHÁHFWWKRVHRIWKH%DQNRI%RWVZDQD

Interested readers can refer to the Bank of Botswana Monetary Policy Statement (2008), Bank of
Botswana Annual Report (2008), and James et al.
(2011) for the narrative and technical details on the
model and its properties. This is the same model
used for forecasting and policy analysis in the Bank.

5

However, in reality, these equilibrium values are in essence
unobserved and therefore must be estimated. Therefore,
in most cases, the trend values are used as an approximation of the equilibrium values of the variables in question.

An extensive review and discussions of the methods may
be seen in Bukhari and Khan (2008) and Basdevat (2003).

 7KLVPHDQVWKDWWKH\GRQRWSURYLGHJXLGDQFHRQWKH
variables to be included in the models and how the
PRGHOVPRGHOVKRXOGEHVSHFLÀHG
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ily and timeously available in small emerging economies
such as Botswana. Therefore, the statistical approaches
remain a practical choice for estimation of equilibrium
(permanent) values and business cycle (transitory or gap)
components of the data.
This paper uses a modern methodology for estimating unobserved trends and cyclical components
LQWKHGDWDNQRZQDVWKH.DOPDQÀOWHU$FFRUGLQJWR
Basdevant (2003), both the statistical and structural
approaches can be enriched by the use of a statespace model7LQWKHIRUPRIWKH.DOPDQÀOWHUZKHUH
it is possible to improve on the other approaches
mentioned, and to specify how far to rely on the other
sources of information when estimating the equilibULXPYDOXHVVXFKDVSRWHQWLDORXWSXW6SHFLÀFDOO\WKH
.DOPDQÀOWHUVXSSOHPHQWVWKHVWDWLVWLFDODSSURDFKHV
by incorporating the established macroeconomic relationships of the economy and its structural changes.
In particular, as an example, in the estimation of
SRWHQWLDORXWSXWEHFDXVHWKHOLQNEHWZHHQLQÁDWLRQ
and output is known (through the Philips curve equation), it may be useful to exploit information about
the degree of excess demand in the product market.8
The objective of this paper is, therefore, to describe
the estimation of the cyclical and trend components
of the economic variables in the “core” medium-term
model, such as potential output, equilibrium real
interest rates and equilibrium real exchange rates
and their respective gaps.9 Section 2 explains in brief
the concepts of the equilibrium output (i.e., potential
output), the equilibrium real interest rate (i.e., natural
real interest rate) and the equilibrium real exchange
rate and their linkages to monetary policy. Section 3
EULHÁ\GHVFULEHVWKHJHQHUDOVWUXFWXUHRIWKHPXOWLYDULDWH .DOPDQ ÀOWHUXVHGWRGHULYHWKHHTXLOLEULXP
YDOXHVLQWKH´FRUHµPHGLXPWHUPLQÁDWLRQIRUHFDVWLQJ
model of the Bank. Section 4 presents estimates of the
equilibrium (or permanent) and cyclical (or transitory)
components and describes their historical evolution
and implications for policy. Section 5 concludes.

2. EQUILIBRIUM10 OUTPUT, THE REAL
INTEREST RATE AND THE REAL EXCHANGE
RATE AND LINKAGES TO MONETARY POLICY
The concepts of equilibrium values (e.g., potential
7

A state-space model consists of a measurement (observation) equation that describes the relationship between
observed and unobserved variables and a transition
equation that describes the dynamics of the unobserved
YDULDEOHV 6HFWLRQ  EULHÁ\ GHVFULEHV WKHVH NLQGV RI
models.

 7KHUH DUH RWKHU IDFWRUV LQÁXHQFLQJ LQÁDWLRQ ZKLFK
have no particular relationship with the state of excess
demand in the economy. Nevertheless, all else being
equal, an observation that there are upward pressures
RQLQÁDWLRQVKRXOGOHDGWRPRUHZHLJKWEHLQJJLYHQWR
the possibility of excess demand in the product market.
9

The deviation of the actual variable from its equilibrium
value.

10 It is important to indicate that, in referring to these val-
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output, natural real interest rate and equilibrium
real exchange rate) and the gaps (e.g., output gap,
real interest rate gap and real exchange rate gap) in
macroeconomics have received a lot of attention in the
New-Keynesian literature11 widely used for theoretical
analysis of monetary policy. These models have become popular in several countries, with central banks
increasingly developing and using them for simulation
and forecasting purposes. The New-Keynesian models
are also covered in Clarida et al. (1999), Gali (2003)
and Woodford (2003). Within these classes of models,
the equilibrium values and associated gaps, both of
which are unobserved, are key macroeconomic variables in the design of monetary policy. Accordingly,
´SRWHQWLDORXWSXWµLVGHÀQHGDVWKHRXWSXWWKDWZRXOG
KDYHSUHYDLOHGLISULFHVZHUHFRPSOHWHO\ÁH[LEOH,Q
other words, potential output is the economy’s production if there were no nominal rigidities; while all
other real frictions and shocks remain unchanged.
This level of output is also consistent with stable
LQÁDWLRQ7KH´RXWSXWJDSµLVWKHUHIRUHGHÀQHGDV
the deviation of actual output from potential output
and is the key variable in determining the evolution
RI LQÁDWLRQ ,I WKH RXWSXW JDS LV SRVLWLYH WKLV FUHates pressure for an increase in the rate of growth
LQSULFHVDQGWKHUHIRUHDULVHLQLQÁDWLRQ:KHQWKH
output gap is negative, the rate of growth of prices
DQGWKHUHIRUHLQÁDWLRQKDVDWHQGHQF\WRIDOO&RQVHTXHQWO\ZKHQWKHRXWSXWJDSLV]HUR LHLVFORVHG 
and the economy is in equilibrium, stability in the
UDWHRILQÁDWLRQLVDFKLHYHG
7KH1HZ.H\QHVLDQWKHRU\GHÀQHVWKHQDWXUDOUDWH
of interest (which is related to structural factors) as
the real interest rate that would prevail if prices are
IXOO\ ÁH[LEOH 7KH QDWXUDO UHDO LQWHUHVW UDWH LV DOVR
FRQVLVWHQWZLWKVWDEOHLQÁDWLRQDQGSRWHQWLDORXWSXW
7KHUHDOLQWHUHVWUDWHJDSGHÀQHGDVWKHGLIIHUHQFH
between the real short-term interest rate and estimates of the natural real interest rate is, therefore,
UHODWHGWRWKHEXVLQHVVF\FOHDQGUHÁHFWVWKHH[LVWHQFH
of nominal rigidities in the economy. In the NewKeynesian models, the real interest rate is central to
WKHGHWHUPLQDWLRQRIRXWSXWDQGLQÁDWLRQ,QWKHRU\
real interest rates above the natural real interest rate
ues as “equilibrium” values, it is the perspective of the
HIIHFWRQLQÁDWLRQZKLFKLVXVHG,WLVQRWWKHFDVHWKDW
for example, the measure of “potential” output means
that this is the best that could be done with the best
possible uses of all resources without constraints. What
WKLVPHDQVLVWKDWWLPHVHULHVWHFKQLTXHVDUHXVHGWRÀW
trends through the data, and these trends provide the
measures of the underlying “equilibrium” values.
11 A key feature of these models (compared to other models
like the real business cycle models based on the notion of
dynamically optimising agents in a world characterised
by stochastic shocks) is the explicit incorporation of
frictions such as nominal rigidities and the assumption
of rational expectations that are needed to make the
models suitable for the evaluation of monetary policy.
The models are Keynesian in that, in the determination
of national income, the business cycle arises from the
changes in aggregate demand because of wage and price
stickiness.

EQUILIBRIUM VALUES

IN THE

QUARTERLY PROJECTION MODEL

OF THE

(positive real interest rate gap) are expected to lower
LQÁDWLRQZKHUHDVUHDOLQWHUHVWUDWHVEHORZWKHQDWXUDO
real interest rate (negative real interest rate gap) are
H[SHFWHGWRLQFUHDVHLQÁDWLRQ
Similarly, and in line with the New-Keynesian
theory, Driver and Westaway (2004) argue that since
it is assumed that, in the medium term, any nominal
rigidities will have been eliminated, this implies that
the medium term equilibrium real exchange rate can
EHWKRXJKWRIDVD´ÁH[LEOHSULFHHTXLOLEULXPYDOXHµ
which is independent of monetary policy. The explaQDWLRQEHLQJWKDWWKHHTXLOLEULXPLVGHÀQHGLQUHDO
terms by variables (such as potential output) that
PRQHWDU\ SROLF\ FDQQRW LQÁXHQFH DW OHDVW RQ WKH
assumption that super neutrality holds.12
7KH UHDO H[FKDQJH UDWH JDS LV DOVR GHÀQHG DV
the deviation of the actual real exchange rate from
the equilibrium real exchange rate. An actual real
exchange rate below (above) the equilibrium level,
which is a negative (positive) real exchange rate gap,
implies a positive (negative) value of the output gap
ZKLFKWHQGVWRLQFUHDVH GHFUHDVH LQÁDWLRQ13
It is important to note that the equilibrium
dynamics of output, the real interest rate and the
real exchange rate are determined independently of
monetary policy. In other words, monetary policy
is neutral with respect to those real variables. As
indicated earlier, these equilibrium values are
important benchmarks when the assumption of
ÁH[LEOHSULFHVGRHVQRWKROG$VDUHVXOWERWKWKH
real exchange rate gap and real interest rate gap
can be viewed as providing some indication of the
monetary policy stance. The main policy implication, therefore, is that for central banks concerned
with stabilising the economy, hence maintaining
output close to its potential level, they should set
WKHLUSROLF\UDWHVLQRUGHUWRPLQLPL]HWKHVHJDSV
This simple policy prescription would, in the absence of a trade-off between stabilsing output and
LQÁDWLRQUHVXOWLQFRPSOHWHO\VWDELOLVLQJLQÁDWLRQ14
For small open economies such as Botswana, both
the interest rates and exchange rates are important
channels through which monetary policy affects
WKHHFRQRP\DQGWKHUHIRUHLQÁDWLRQ$VDUHVXOWD
combination of the developments in the interest rates
and the exchange rates can provide a better indicator
of the policy stance than either variable alone (e.g.,
12 Super neutrality holds when the rates of growth of real
variables such as potential output, the equilibrium real
exchange rate and the natural real interest rate are
independent of the rate of growth in the money supply
in the long run.
13 Note that the assumption here is that an increase in
value of the real exchange rate represents an appreciation, while a decrease represents a depreciation of the
UHDOH[FKDQJHUDWH7KHUHDOH[FKDQJHUDWHGHÀQLWLRQFDQ
also be a bilateral or effective exchange rate. The model
uses the effective exchange rate of the Pula.
14 However, according to Clarida et al. (1999), such a trade
RIIEHWZHHQVWDELOLVLQJRXWSXWDQGLQÁDWLRQPD\H[LVW
in practice as a result of exogenous variations in the
desired markups.
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Freedman, 1995). The appropriate combination of
the real interest rate and the real exchange rate into
a single policy indicator is called the Real Monetary
Conditions Index (RMCI)15 which provides a better
indication of the overall monetary policy stance. A
change in the RMCI can indicate either the degree of
tightening or easing of monetary conditions. Therefore, the RMCI provides a metric that captures the
degree of pressure that monetary policy is placing on
RXWSXWDQGLQÁDWLRQ
Some central banks and other international organisations use the RMCI to interpret the stance of
monetary policy and its effect on the economy and
LQÁDWLRQ$VLQGLFDWHGE\)UHHGPDQ  WKH%DQN
of Canada has published indicators of the monetary
conditions. Both Sweden and Norway also use the
monetary conditions index in interpreting the monetary policy stance (Hansson and Lindberg (1994)).
Similar indicators have been published by the IMF
 IRUWKHHYDOXDWLRQRISROLF\LQLQGLYLGXDOFRXQtries such as Italy, Germany, France, the United Kingdom, Japan and the United States. Similarly, RMCI
estimates have also been made for some developing
and emerging market economies. For example: Peng
and Leung (2005) estimated the RMCI for mainland
&KLQD WR DVVHVV LWV PRQHWDU\ DQG ÀQDQFLDO FRQGLWLRQV+\GHUDQG.KDQ  FRQVWUXFWHGWKH50&,
for Pakistan and indicated that it could serve as an
important indicator of the country’s monetary policy
stance if used with caution alongside other relevant
indicators; Jing-Lung (1999) compiled the RMCI for
Taiwan and showed that variants of the RMCI are
capable of indicating the monetary policy stance in
the country; Hataiseree (1998) estimated the RMCI
for Thailand and noted that focusing on the interest
rate and exchange rate was important given that the
exchange rate may be a primary channel through
which monetary policy affects the economy and inÁDWLRQ,QJHQHUDOFURVVFRXQWU\H[SHULHQFHUHYHDOV
that central banks use the RMCI to provide summary
information on monetary conditions prevailing in a
given economy.

3. ESTIMATION OF THE BUSINESS CYCLE – A
MULTIVARIATE FILTER16

Following the publication of the Bank’s Forecasting
and Policy Analysis System (Bank of Botswana (2008),
this paper presents another model, the multivariate
ÀOWHUZLWKXQREVHUYHGFRPSRQHQWV7KHPXOWLYDULDWH
ÀOWHULVHVVHQWLDOO\DFRPSRQHQWRIWKH´FRUHµPHGLXP
term forecasting model used for the production of the

15 Extensive review of the methods and technical details of
building the RMCI are covered in Freedman (1995), Eika
HWDO  DQG5HVHUYH%DQNRI1HZ=HDODQG%XOOHWLQ
 
 This sub-section draws on the work of the Technical
Assistance Mission on Modeling and Forecasting at the
Bank of Botswana. The program that implements the
.DOPDQÀOWHUKDVEHHQZULWWHQXVLQJWKH,5,6WRROER[
in the Matlab environment.
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medium–term projections, which are an input into
monetary policy formulation and implementation.
7KHUROHRIWKHPXOWLYDULDWHÀOWHULVWRVHSDUDWHWKH
cyclical and equilibrium components of economic
variables from the historical data. Essentially, the
core model consists of many variables that are directly
unobserved and, therefore, have to be estimated.
These variables include all the equilibrium and gap
values in the model, namely: equilibrium values for
non-mining GDP, the domestic real interest rate, the
foreign real interest rates and the real exchange rate
DQG DOO WKHLU UHVSHFWLYH JDSV 7KH JDSV DUH GHÀQHG
as the difference between the observed values of the
real variables and their estimated equilibrium values.
Generally, it implies that the “gaps” or deviations of
the actual observed real values from their equilibrium
estimates indicate the positions of the economy in the
business cycle and are, therefore, of primary importance in the generation of the forecasts.
7KH PXOWLYDULDWH ÀOWHU LV XVHG WR HVWLPDWH WKH
position of the economy in the business cycle, and is
based on the model that is used for forecasting and
policy analysis, which captures the Bank’s view of the
monetary policy transmission mechanism. Therefore,
WKH ÀOWHU LV GHVLJQHG VR WKDW LW HPERGLHV WKH VDPH
EDVLFSKLORVRSK\DQGVSHFLÀFDWLRQRIUHOHYDQWHTXDtions as the “core” medium-term forecasting model.17
The simplest example below (output = gap +
equilibrium) illustrates how the Kalman Filtration
is done.
^^

 <

yytt = yyt t+ yyt t 



<


t

<

where: yt are observed (measurement) variables
in levels. À
^

<

yt and yt are unobserved (state) variables to be
Àestimated and they represent the gap and equilibrium components, respectively.
<

À

À6 y is a drift (or trend value) and v is a parameter.
ɐɊ and ɐɄ	
  are variances.

À

The basic rule is that there
À must be as many observed variables in levels as there are independent
equilibrium values in the model. That is, the number
of equilibrium values should be equal to the number
of observed variables in the model. The model, representing the economic structure, can then be written
in the following form:
at  Tbt

rɏtt

bt = =bt-1 + Ƨ  t
À

(4)
(5)

17 The narrative and technical details of the model and
properties can be found in Bank of Botswana Monetary
Policy Statement (2008), Bank of Botswana Annual
Report (2008) and James et al. (2011).
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4. RESULTS FROM THE MODEL ESTIMATIONS

 t h )N (0,   )  (3) 
yytt = yyt t1<1+ 6 yy+ htt,, h t 5 N(0,s

<

À

Further details of the estimation process using the
.DOPDQÀOWHUDQGRWKHUUHTXLUHPHQWVFDQEHIRXQG
in Harvey (1989) or Hamilton (1994).



t

À

F  )LQDOO\WKHÀOWHUHGYDOXHVRIWKHXQREVHUYHG
variables are smoothed given the information
over the whole sample.

v < 1ƫ,  µ t  N (0,  µ )  (2) 

^



(b) Filtration for Equation 4 is done such that
the predicted values of the unobserved variables are adjusted according to values of the
measurement variables and matrix T.



^



(a) Unobserved variables are predicted based
on their values in the previous period and
matrix Z Parameters and variances are often
calibrated based on economic intuition.

 (1) 

y t = v y t 1 + µƫt 



where: a is a vector of observed variables and b is
a vector of state (unobserved) variables.
T and ZDUHPDWULFHVÀOOHGZLWKSDUDPHWHUV
ɏ is a vector of shocks related to the observed
variables and Ƨ is a vector of shocks related to unobserved variables.
Equation 4 relates measurement variables to the
unobserved variables, while equation 5 depicts how
unobserved variables evolve over time. Estimation is
then done in three steps:

Figures 1a to 4b show the results of the estimates of
potential or equilibrium non-mining output, actual
non-mining output and the non-mining output gap,
 actual
 andequilibrium real interest rate and
the
its gap, the actual and equilibrium real effective
exchange
and its gap and the estimate of the

 rate 
real monetary conditions index and its components.
The estimated movements of potential or equi


librium non-mining output appear to be relatively
smooth (Figure 1(a)), such that the gap accounts
IRUPRVWRIWKHVKRUWWHUPÁXFWXDWLRQVLQWKHDFWXDO
non-mining output. Similarly, Figure 1(b) shows the
estimated non-mining output gap, which shows larger
F\FOLFDOÁXFWXDWLRQVZLWKPRUHSURQRXQFHGYRODWLOLW\
Nevertheless, the series is consistent in the sense
that it captures the fact that from 2009, the economy
was experiencing a recession, in that there generally
was a negative output gap since that period.
The estimates in Figure 2(a) indicate that, in general, the real effective exchange rate has been generally stable over the period. However, there was some
period of real appreciations from 2001 to 2004, and
this was offset by the 7.5 percent nominal devaluations of 2004 and the 12 percent devaluation and
adoption of the crawling band exchange rate regime
in 2005. The results are consistent with studies by
Imi (2004) and the IMF (2005), which concluded that
the real exchange rate overvaluation during the year
2000 to 2003 appeared to have been corrected by
the devaluations.
In Figure 3(a), the estimate for the equilibrium
real interest rate indicates that it has generally been
stable around two and half percent during the pe-
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riod of study. The real interest rate gap (Figure 3(b)),
GHÀQHG DV WKH GHYLDWLRQ RI WKH DFWXDO UHDO LQWHUHVW
rate from the equilibrium, indicates that policy was
relatively tight from late 1990’s until 2008 period,
which preceeded the recent economic downturn. This
is illustrated by the actual interest rate being above
its equilibrium in Figure 3(a) and the positive real
interest rate gap in Figure 3 (b). It is also notable that
for most of the period, real interest rates were very
YRODWLOHGXHODUJHO\WRKLJKDQGYRODWLOHLQÁDWLRQUDWHV
from the spikes caused by the introduction of value
added tax (VAT) in 2002, the 2004 and 2005 devaluDWLRQVRIWKH3XODDQGVHYHUDOVLJQLÀFDQWLQFUHDVHVLQ
VRPHDGPLQLVWHUHGSULFHVLQDQG)XUWKHUmore, the estimated negative real interest rate gap,
particularly during the latest recession (from 2008),

-10
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is consistent with an accommodative monetary policy
stance adopted during the recent economic slowdown.
An idea of how monetary conditions have evolved
over time, based on the monetary conditions index, is
given in Figure 4(a). The monetary conditions index
shown is based on a weighted combination of the
real interest rate and the real exchange rate gaps
(Figure 4b). The monetary conditions index was risLQJUDSLGO\WKURXJKEHIRUHIDOOLQJLQHDUO\
7KHÀUPLQJRIFRQGLWLRQVLQWKHSHULRGIURPWR
2005 is attributed to the impact of both the positive
real exchange rate gap and the positive real interest
rate gap. From the late 2007, the monetary conditions index indicated a relative softening in the policy
stance brought about by the negative real interest rate
gap, while the real effective exchange rate gap was
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still positive. At that point, the Bank began to lower
WKHLQWHUHVWUDWHVLJQLÀFDQWO\GXHWRWKHRQVHWRIWKH
JOREDOHFRQRPLFFULVLVDQGWKHSURVSHFWVRILQÁDWLRQ
FRQYHUJLQJ ZLWKLQ WKH %DQN·V  SHUFHQW PHGLXP
WHUPLQÁDWLRQREMHFWLYH

5. CONCLUSION
The determination of equilibrium values for output,
the real interest rate and the real exchange rate is
crucial for policy formulation. The equilibrium values
provide a basis for measuring any gaps or deviations
vis-à-vis the actual values. As such, the output gap,
real interest rate gap and the real exchange rate gap
help policymakers form a view with respect to the
economic outlook and the stance of macroeconomic
policies. Consequently, economic modellers and
policy makers have developed various techniques to
20
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estimate the equilibrium values for these important
macroeconomic variables in order to facilitate discusVLRQDQGLPSURYHHIÀFDF\RIPRQHWDU\SROLF\,QWKLV
SDSHUWKHPXOWLYDULDWH.DOPDQÀOWHUDSSURDFKLVXVHG
to derive the estimates of the equilibrium values for
output, the real interest rate and real exchange rate.
7KH DGYDQWDJH RI WKH .DOPDQ ÀOWHU LV WKDW LW LV
less data demanding than the economic (structural)
methods, and is relatively intuitive in economic terms
compared to the statistical detrending methods. It is
noted, however, that this approach can be somewhat
technical and the results can be fairly sensitive to the
HFRQRPHWULFVSHFLÀFDWLRQWKDWLVDGRSWHG,PSOHPHQWing this technique properly, therefore, requires a fair
amount of a priori understanding of the transmission
mechanism and economic relationships. Thus, the
WHFKQLTXHRIWHQLPSRVHVUHVWULFWLRQVLQGHÀQLQJWKH
relationships between the key macroeconomic vari-

EQUILIBRIUM VALUES
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OF THE

ables. For example, it is assumed that the relationships that govern the dynamics of the economy stay
intact over the sample period. As a result, although
the approach improves upon the criticism made for
other methods, there is still room for improvement,
especially for economies experiencing frequent structural changes.
7KHUHVXOWVRIWKH.DOPDQÀOWHUSURFHGXUHDSSHDUV
to provide realistic estimates of the equilibrium and
corresponding gap values (deviations of the actual
from their equilibrium values) for key variables, especially at the end of the sample period. Therefore,
WKHXVHRIWKH.DOPDQÀOWHULVODUJHO\MXVWLÀDEOHDVD
EDVLVIRUWKHSURGXFWLRQRIWKHLQÁDWLRQIRUHFDVWDQG
as a guide to formulation of monetary policy. However,
the results also indicate that the business cycle for
Botswana displays sharp turning points, rather than
exhibiting smooth patterns that are typical of more
developed economies. In this regard, the study conÀUPVWKHLPSRUWDQFHRIVXSSOHPHQWLQJLQIRUPDWLRQ
on gaps from equilibrium with professional judgment
and other intermediate indicators in both the determination of the economic outlook and policy stance.
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An Assessment of Economic
'LYHUVLÀFDWLRQLQ%RWVZDQD
Lizzy K. Sediakgotla1

ABSTRACT

'HVSLWHUREXVWH[SDQVLRQLQWKHSDVWWZR
decades, Botswana’s economic growth
LV QRW GLYHUVLÀHG ZLWK FRQWLQXLQJ GRPL-
QDQFHRIWKHPLQLQJVHFWRU(YHQDIWHUHP-
SOR\LQJUHVRXUFHVWRSURPRWHHFRQRPLFGL-
YHUVLÀFDWLRQ RQO\ PRGHUDWH VXFFHVV KDV
EHHQUHJLVWHUHG7KHORZUDWHRIVXFFHVVLV
FRQÀUPHGE\VHYHUDOPHWKRGVXVHGLQWKLV
paper to measure the extent and trends in
GLYHUVLÀFDWLRQ ,W DSSHDUV WKDW WKH PDMRU
FRQVWUDLQWV WR SURJUHVV KDYH EHHQ RQ WKH
VXSSO\ VLGH QRWDEO\ ZHDN HQWUHSUHQHXU-
VKLSDQGORZSURGXFWLYLW\DVZHOODVDUH-
VWULFWLYH UHJXODWRU\ HQYLURQPHQW DV KLJK-
OLJKWHGE\VHYHUDOVWXGLHVDQGVXUYH\VRQ
WKH FRXQWU\ (IIRUWV WR H[SHGLWH HFRQRPLF
GLYHUVLÀFDWLRQVKRXOGFRQWLQXHWRDGGUHVV
VXSSO\ VLGH ERWWOHQHFNV DQG VWUHQJWKHQ
WKH UROH RI WKH SULYDWH VHFWRU WKXV VNLOOV
DQG HQWUHSUHQHXUVKLS GHYHORSPHQW DQG
HDVLQJ DGPLQLVWUDWLYH EXUGHQ RQ EXVL-
QHVV &RQWLQXLQJ HIIRUWV WRZDUGV WUDGH
IDFLOLWDWLRQ ZRXOG LPSURYH PDUNHW DFFHVV
ZKLOH PDLQWHQDQFH RI D FRQGXFLYH HQYL-
URQPHQWIRULQZDUGLQYHVWPHQWZRXOGDOVR
VXSSRUWHFRQRPLFGLYHUVLÀFDWLRQ

INTRODUCTION
The spectacular growth rates registered by Botswana
from the mid-1970s until recently were a direct result of performance of the mining sector and, over
WLPHWKHUHKDVRQO\EHHQ PRGHVWGLYHUVLÀFDWLRQRI
the economy (Siwawa-Ndai, 1997: 342-347, Maipose
DQG0DWVKHND+LOOERP )OXFWXDWLQJ
commodity prices, volatile terms of trade and slow
productivity growth are common features for primary
JRRGVSURGXFLQJFRXQWULHV'LYHUVLÀFDWLRQLQWRRWKHU
sectors not only reduces the overall negative impact
of these factors on the economy, but also leads to
the promotion of knowledge spillovers, improvement
in production processes and overall productivity,
balanced growth, a wider export base and increased
competitiveness with an overall positive impact on
employment and higher living standards (Gylfason,
2005).
Botswana is similar to several other African counWULHVZLWKXQGLYHUVLÀHGHFRQRPLHV+DPPRXGDHWDO
 IRXQGWKDWWKHUHDUHIHZVXFFHVVHVRIGHHS1

Economist, Modeling and Forecasting Unit, Research
Department. The views expressed in this paper are those
RIWKHDXWKRUDQGGRQRWQHFHVVDULO\UHÁHFWWKRVHRIWKH
Bank of Botswana.

HQHGGLYHUVLÀFDWLRQLQ$IULFDQRWDEO\0DXULWLXVDQG
6RXWK$IULFDZKLOHODFNRIGLYHUVLÀFDWLRQKDVVORZHG
growth prospects for many other African countries.
In general, weak economic performance and modest
JDLQV LQ HFRQRPLF GLYHUVLÀFDWLRQ DUH DWWULEXWHG WR
the absence of fundamentals such as political and
economic stability, well-functioning institutions,
adequate investments, as well as over-reliance on
primary commodities. As a result, developing counWULHVDUHQRWDEOHWREHQHÀWIXOO\IURPJOREDOLVDWLRQ
mainly because of an economic environment that
lacks the sophistication to accommodate changes
resulting from rapid international development and
competitiveness pressures.
Despite the fact that Botswana has prioritised
HFRQRPLF GLYHUVLÀFDWLRQ DV D GHYHORSPHQW VWUDWHJ\
for over 20 years,2 the economic base remains narrow
and overly dependent on the diamond industry. The
mining sector continues to account for a large share
RIWRWDORXWSXWZKLFKÁXFWXDWHGEHWZHHQSHUFHQW
and 50 percent since the 1980s. While other sectors
grew at a modest pace, the sustained rapid expansion of the mining sector during the 1980s up to the
2000s contributed to the dominance of the sector’s
contribution to total output. Support programmes for
VSHFLÀFQRQPLQLQJVHFWRUVZHUHODUJHO\XQVXFFHVVIXO
in improving sectoral performance and contribution
to growth. For example, the share of the manufacWXULQJVHFWRUWR*'3GHFOLQHGVLJQLÀFDQWO\IURP
percent in 1974/75 to 3.8 percent in 2010, despite
several targeted support programmes. Similarly, the
contribution by the agriculture and construction sectors to total output also dwindled from 24.2 percent
and 15 percent in 1974/75 to 2.3 percent and 5.1
percent in 2010, respectively. It is worth noting that
the early part of the period (1970s) was when the
balance was shifting from a larger contribution of the
agriculture sector to the mining sector; while any sigQLÀFDQWFRQVWUXFWLRQDFWLYLW\ FRQVWUXFWLRQRIPLQHV 
would have a large impact on the still small economy.
However, weak performance of the agriculture sector
is inconsistent with the extensive support provided
by the government in the form of mineral generated
revenues into agricultural subsidies.
Meanwhile, the trade, hotels and restaurants sec2

The need to diversify the economy away from the mineral
sector into non-mining sectors was emphasised in the
National Development Plan (NDP) 7 (from 1991 to 1997),
following a downward projection of mineral revenues for
WKH1'37KHLPSRUWDQFHRIGLYHUVLÀFDWLRQKDVVLQFH
then been accentuated in various forums. For example,
the former President of Botswana, Mr. Festus Mogae
presented a speech at the Biennial National Business
&RQIHUHQFHLQWKHPHG¶(FRQRPLF'LYHUVLÀFDWLRQ
Which Way To Go?’ (Mogae, 2003). The 2002 theme for
WKHVDPHFRQIHUHQFHZDV¶7RZDUGV0HDQLQJIXO(FRQRPLF
'LYHUVLÀFDWLRQ· 7KH WKHPH IRU 1'3  ZDV ¶7RZDUGV
5HDOLVDWLRQ RI 9LVLRQ  6XVWDLQDEOH DQG 'LYHUVLÀHG 'HYHORSPHQW WKURXJK &RPSHWLWLYHQHVV LQ *OREDO
Markets’. It is inscribed in the long term national goals
WKDWE\WKH\HDU´%RWVZDQDZLOOKDYHGLYHUVLÀHG
its economy, with mining, agriculture, industry, manufacturing, services and tourism all making a substantial
FRQWULEXWLRQµ 5HSXEOLFRI%RWVZDQD 
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tor improved its contribution from 9.1 percent of GDP
in 1974/75 to 13 percent in 2010, while the share of
banks, insurance and business services sector grew
from 5 percent to 11.5 percent in the same period.
However, the performance of the non-mining sectors
(despite good performance especially by the trade,
hotels and restaurants, and banks, insurance and
EXVLQHVVVHUYLFHVVHFWRUV KDVQRWEHHQVXIÀFLHQWWR
UHGXFHVLJQLÀFDQWO\WKHUHODWLYH contribution of the
mining sector.
While there is need for improvement to attain
sustainable growth in the long run, it is apparent that
SURJUHVVLQHFRQRPLFGLYHUVLÀFDWLRQKDVEHHQVORZ
Moreover, with the diamond revenues projected to
start declining in 2021 due to depletion in diamond
GHSRVLWVHFRQRPLFGLYHUVLÀFDWLRQLVPRUHWKDQHYHU
an urgent need for Botswana (UNCTAD 2007, IMF
2007:10). There is, therefore, need to re-assess the
HIIHFWLYHQHVV RI WKH GLYHUVLÀFDWLRQ VWUDWHJ\ DQG DVsociated initiatives. Notably, it has been suggested
that, “various government initiatives, including those
À
of the Botswana Export Development and Investment
$XWKRULW\ %(',$ KDYHIDLOHGWRVSXUGLYHUVLÀFDWLRQµ
(AfDB, 2007:4). Some of the impediments to economic
GLYHUVLÀFDWLRQLQFOXGHKLJKFRVWVRISURGXFWLRQKLJK
relative expense of accessing international markets
as Botswana is landlocked, and an inadequate investment environment. This paper uses alternative
approaches to measure the degree of economic diverVLÀFDWLRQLQ%RWVZDQD
The following section, therefore, outlines the
methodology applied in determining the extent of
HFRQRPLFGLYHUVLÀFDWLRQ6HFWLRQWKUHHSUHVHQWVWKH
results of various, albeit largely similar statistical
measures. Section four summarises some of the
GLYHUVLÀFDWLRQ LQLWLDWLYHV DQG VHFWLRQ ÀYH RXWOLQHV
FRQVWUDLQWVWRWKHGLYHUVLÀFDWLRQHIIRUWDQGSROLF\LVsues. The concluding observations are in section six.

industrial concentration, equal to the sum of the
VTXDUHGPDUNHWVKDUHVRIWKHÀUPVLQWKHLQGXVWU\
+DPPRXGDHWDO 7KH+,UDQJHVIURP]HUR
to a maximum of one. Values closer or equal to one
LQGLFDWH ORZ OHYHOV RI GLYHUVLÀFDWLRQ KLJK FRQFHQWUDWLRQ  ZKLOH YDOXHV FORVHU RU HTXDO WR ]HUR VKRZ
KLJKOHYHOVRIGLYHUVLÀFDWLRQ ORZFRQFHQWUDWLRQ 7KH
+HUÀQGDKO,QGH[FDQDOVREHXVHGWRPHDVXUHH[SRUW
GLYHUVLÀFDWLRQ,WFDQEHH[SUHVVHGLQWKUHVKROGVDV
IROORZV HFRQRPLHV ZLWK KLJKO\ GLYHUVLÀHG H[SRUWV
DUHOLNHO\WRKDYH+HUÀQGDKO,QGLFHVEHORZIROORZHGE\DVOLJKWO\GLYHUVLÀHGUDQJHRIZKLOH
between 0.1 and 0.4 indicates a concentrated export
EDVNHWDQGODVWO\LQGLFHVDERYHUHÁHFWVDKLJKO\
specialised export basket (Chandra et al, 2007). The
HI is calculated as:
n

HI  - S2i

where Si is the market share of the ithÀUPRU
sector. Sectors vary from 1 to n.
These ratios are complemented by other approaches that investigate the structural changes,
in particular, of exports for a given industry. Such
PHDVXUHV KHOS WR GHWHUPLQH KRUL]RQWDO RU YHUWLFDO
GLYHUVLÀFDWLRQ ZLWKLQ WKH H[SRUW SURÀOH +RUL]RQWDO
H[SRUW GLYHUVLÀFDWLRQ LV WKH H[SDQVLRQ RI HFRQRPLF
activity within a certain product group/sector by
adding new products on existing export baskets
ZLWKLQWKHVDPHVHFWRU9HUWLFDOGLYHUVLÀFDWLRQLVWKH
expansion of economic activity across product groups
or a shift in production from the primary sector to
the secondary or tertiary sectors (increased value
added activities). A common method for measuring
GLYHUVLÀFDWLRQZLWKUHVSHFWWRVWUXFWXUDOFKDQJHVLV
the FRPPRGLW\VSHFLÀFFXPXODWLYHH[SRUWH[SHULence function (CXF). The CXF, therefore, provides
an indication of the “traditionality” of exports. The
function is expressed as:

2. METHODOLOGY
It has been established that there is correlation
EHWZHHQHFRQRPLFGLYHUVLÀFDWLRQDQGWKHVWDELOLVDtion of export revenues, strengthening of investment
and, thus, economic growth (Hammouda et al.,
 7KLVSDSHULQYHVWLJDWHVSURJUHVVRQHFRQRPLF
À
GLYHUVLÀFDWLRQ LQ %RWVZDQD E\ DSSUDLVLQJ WKH HYRlution of trends, in a number of variables such as
GDP, employment mix, composition of exports and
sectoral contributions to government revenue using
data tables and graphs. In addition, several related
concentration ratios are employed to assess economic
GLYHUVLÀFDWLRQ7KHVHLQFOXGHWKH+HUÀQGDKOLQGH[
Ogive index, Entropy index, Hirschman index and
the Normalised-Hirschman index (See Appendix).
Overall, these concentration ratios are theoretically
comparable in their measurement, such that the
same conclusions can be drawn and they can be
used interchangeably. The ratios allow for an easy
to understand statistical interpretation of the degree
of concentration.
The Herfindahl Index (HI) is a measure of
24

(1)
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CXFit 
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- t  t xit
0

T
- t  t xit

(2)

0

where xit is the value of export of commodity i in year
t, expressed in constant prices; t0, Ĳ and T represent
the initial (start period), current and terminal periods,
Àrespectively. Properties of the CXF are similar to that of
a cumulative distribution function in that it may take
small values in the initial period, but increase in the
terminal or end period. On the graph for individual exSRUWLWHPVSORWVVKLIWHGWRWKHOHIWRUWKRVHOLQHDUUHÁHFW
a more traditional commodity (primary product); and
DWWKHVDPHWLPHLWUHÁHFWVJURZWKLQH[SRUWVRIWKDW
product in the initial period. Meanwhile, plots which are
VKLIWHGWRWKHULJKWUHÁHFWDQRQWUDGLWLRQDOFRPPRGity (manufactures), growth in exports in later years as
ZHOODVGLYHUVLÀFDWLRQZLWKLQWKHVHFWRU7KH&;)SORWV
FDQDOVREHXVHGWRVKHGOLJKWRQWKHGLYHUVLÀFDWLRQRI
export industries, in that, export items for which CXF
plots are shifted more to the right are expected to be
YHUWLFDOO\GLYHUVLÀHGLQDGGLWLRQWREHLQJQRQWUDGLWLRQDO

AN ASSESSMENT
However, in a situation where two export items
have identical cumulative export experience functions, it is possible to identify which one is more traditional than the other. This can be done by ranking
the exports according to the traditionality attribute
using the mean of the cumulative export experience
function for each export commodity, called the Traditionality Index. A more traditional industry has
a higher value of Ti and a non-traditional one has a
lower value. It is computed as follows:
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The use of more than one method helps to test the
robustness of the results. Therefore, the determinaWLRQRISURJUHVVLQHFRQRPLFGLYHUVLÀFDWLRQLQYROYHV
both a review of historical trends and application
of statistical methods (concentration ratios and the
FRPPRGLW\VSHFLÀFFXPXODWLYHH[SRUWIXQFWLRQ 

larger role in total output during that time. The period
from 1982/83 up to the late 1980s shows a highly
concentrated GDP, which was due to the boom in the
mining sector, mainly because of the Jwaneng mine
coming on stream in 1982, and the recovery in the
diamond market. The index declines slightly after the
1990s, but remains higher than the 1970s values. The
GHFOLQHLQWKHLQGH[SDUWO\UHÁHFWVWKHVWUHQJWKHQLQJ
role of the banks, insurance and business services
and trade, hotels and restaurants sectors, while that
for the mining sector declined rapidly (the squared
share of the mining sector declined from 0.18 in
WRLQLQDQG
eventually to 0.08 in 2009/10). On the whole, diverVLÀFDWLRQJDLQVLQWKHV PDLQO\DWWULEXWDEOHWR
diversifying away from the agriculture sector to the
mining sector) and early 1990s were not sustained
because growth in other sectors was not able to keep
up with that of the mining sector. On the basis of the
thresholds stipulated by Chandra et al (2007), total
RXWSXWLVUHODWLYHO\XQGLYHUVLÀHGDWWKHVHFWRUDOOHYHO
WKH+HUÀQGDKOLQGH[KDVEHHQKRYHULQJEHWZHHQ
and 0.30, which is above 0.1).

Sectoral contributions to GDP

Government Revenue

A historical review of sectoral contribution to GDP
(Chart 1) shows that the mining, government, trade,
KRWHOVDQGUHVWDXUDQWVÀQDQFHDQGEXVLQHVVVHUYLFHV
and transport sectors, on average, increased their
share of total output between 1974/75 and 2009/10.
Overall, the mining sector has been the largest contributor to total output. In contrast, contributions
by the agriculture, construction and manufacturing
sectors have gone down during the same period.
Meanwhile, the growth rate of the mining sector has
been higher than that of the non-mining sectors during the 1990s and early 2000s (Chart 2). However,
growth of the non-mining sectors remained positive
during the 2008/09 global economic recession while
that of the mining sector contracted, which highlights
the importance of a balanced economic base. The
non-mining sectors with high growth during 2008
ZHUHWKHWUDQVSRUWZDWHUDQGHOHFWULFLW\ÀQDQFHDQG
business services sectors, as well as general government, whilst for 2009 it was the construction and
agriculture sectors. In 2010, growth of both mining
and non-mining output was almost at par, recording
increases of 7 percent.

,QUHYHQXHIURPWKHPLQHUDOVHFWRUDFFRXQWed for 54.9 percent of total government revenues,
XS IURP  SHUFHQW WHQ \HDUV EDFN LQ 
+RZHYHUGXHWRWKHÀQDQFLDOFULVLVWKHFRQWULEXWLRQ
of mineral earnings to total revenue declined from
SHUFHQWLQWRSHUFHQWLQ
and further to 29.8 percent in 2009/10. The second
largest contributor to government revenue was the
FXVWRPVDQGH[FLVHDWSHUFHQWLQ,WLV
worth noting that revenue from non-mineral income
tax, as well as Value Added Tax (VAT) (limited sales
WD[ SULRU WR   LQFUHDVHG VLJQLÀFDQWO\ EHWZHHQ
2001/02 and 2009/10 (Chart 4). Non-mineral tax
revenue grew on average by 33.2 percent annually,
higher than the 28.8 percent for other tax revenue
(Sales tax/VAT, export duties, property taxes, vehicle
taxes, license fees and airport taxes). Customs and
excise revenue grew at an average rate of 18.5 percent
and mineral revenue by 2 percent in the same period.
7KHVHGHYHORSPHQWVSRLQWWRGLYHUVLÀFDWLRQRIUHYHQXH
sources, thus reducing vulnerability of government
ÀQDQFH7KHRYHUDOOULVHLQQRQPLQLQJUHYHQXHLVDQ
LQGLFDWLRQRIJDLQVLQGLYHUVLÀFDWLRQLPSURYHPHQWV
in tax administration, and the increase in tax rates,
levies and other charges. Other revenues include
export duties, property taxes, vehicle taxes, license
fees and airport taxes.

Ti =



T
t=t0

CXFi

T  t0 +1

(3)

3. DETERMINATION OF DIVERSIFICATION

+HUÀQGDKO,QGH[IRU*'3
$VH[SODLQHGDERYH+HUÀQGDKO,QGH[YDOXHVFORVHUWR
RQHLQGLFDWHORZOHYHOVRIGLYHUVLÀFDWLRQ KLJKLQGXVWU\
FRQFHQWUDWLRQ ZKLOHYDOXHVFORVHUWR]HURVKRZKLJK
OHYHOVRIGLYHUVLÀFDWLRQ ORZLQGXVWU\FRQFHQWUDWLRQ 
7KHFDOFXODWHG+HUÀQGDKO,QGH[SORWWHGLQ&KDUW
shows that there is some degree of instability in the
index during the period under review (1974/75 to
2009/10). Most of the instability is partly attributed
to the variability in mining growth. Meanwhile, the
index was stable in the late 1970s largely because
agriculture, mining and construction sectors played a

Employment
Between 2002 and 2010, employment growth averaged 3.7 percent. During the same period, local
government employment grew on average at an annual rate of about 27 percent (3.7 percent excluding
Ipelegeng3 workers) and other sectors grew modestly
3

The Ipelegeng Program is a Government project aimed
at reducing poverty by creating temporary employment.
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with the exception of agriculture and construction
sectors, which grew at an annual rate of 0.1 percent
and negative 2.1 percent, respectively (Chart 5 overleaf). In terms of contribution to total employment,
central government contributed the highest share at
an average of 29.8 percent between 2001 and 2010,
followed by commerce with 18.1 percent, manufacturing with 10.8 percent and local government with
10.8 percent (8.1 percent excluding Ipelegeng workers). The contribution of the mining sector to formal
employment between 2001 and 2010 was small at 3.1
percent. This is due to the fact that the mining sector
is highly capital intensive in nature and the mining
FRPSDQLHV HPSOR\ ZRUNHUV LQ WKH ÀHOGV RI KHDOWK
education, security and construction that are not
counted as mine workers. In addition, the temporary
closure of some mines during 2009 contributed to the
decline in mine employees.
The employment data, however, has several perWLQHQWGHÀFLHQFLHV1RWDEO\WKHHPSOR\PHQWVXUYH\
does not cover small businesses employing less than
ÀYHZRUNHUV6PDOOEXVLQHVVHVDUHZLGHO\UHJDUGHG
as having potential to grow and help diversify the
economy; therefore, their exclusion in employment
ÀJXUHV LV OLNHO\ WR FRQFHDO WKH LPSRUWDQW FRQWULEXtion they have on employment creation. In addition,
employment data do not fully capture workers in
traditional subsistence agriculture. Thus, the impact
of agricultural support schemes on employment is
not readily apparent. These schemes include subsidies for ploughing through the Integrated Support
Programme for Arable Agriculture Development
(ISPAAD) and promotion of livestock rearing through
the Livestock Management and Infrastructure Development (LIMID).

Sectoral contributions to exports
As with the broader economy, there has been slow
progress in diversifying the export base. For some
time in the 1990s, exports of motor vehicles grew
markedly, following the establishment of a Hyundai assembly plant in 1994, as well as assembly of
Volvo trucks. This was, however, short-lived as the
Hyundai plant closed in 2000 and the Volvo plant in
2005. Thus, the slide in the share of motor vehicle
H[SRUWVIURPDSHDNRISHUFHQWLQWR
percent in 2000, and subsequently to 1.5 percent
LQ7KHVWUXFWXUHRIH[SRUWVLQ&KDUWVKRZV
that the mining sector contributed more than half of
total exports for the period under review. Meanwhile,
WKHWH[WLOHVHFWRUKDVJURZQVLJQLÀFDQWO\IURP
boosted by favourable procurement of inputs outside
WKHFRXQWU\7H[WLOHH[SRUWVKDYHDOVREHQHÀWHGIURP
the devaluation of the Pula in 2004 and 2005. However, the textile industry was adversely affected by
WKHJOREDOHFRQRPLFUHFHVVLRQDVUHÁHFWHG
by the fall in exports in 2009, alongside similar falls
in other categories of exports (except for vehicles and
soda ash). The abolition of the favourable treatment
of inputs from outside the Southern African Customs
It was established in 2009.
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Union (SACU) region in 2009 has also impacted negatively on the textile sector and some companies have
closed operations due to high production costs and
stiff competition from China and India. As a result,
several textile manufacturing businesses have only
remained in operation through government support.4
Botswana has access to several goods and services
markets in the Southern African Development Community (SADC) region, the European Union (EU) through
WKH (8$IULFDQ &DULEEHDQ DQG 3DFLÀF $&3  DJUHHment, the United States of America through the African
Growth and Opportunity Act and the SACU, which allows for free movement of goods and services between
SACU countries (Botswana, Lesotho, Namibia, South
$IULFDDQG6ZD]LODQG +RZHYHUWKHUHDUHFKDOOHQJHV
LQEHQHÀWLQJIXOO\IURPWKHVHDJUHHPHQWVEHFDXVHRI
tariff and non-tariff barriers; for example, rules of origin
FRQVWUDLQWVDQGSURGXFWVWDQGDUGVDQGGLIÀFXOWLHVLQ
meeting quotas (either inadequate domestic production
and quality and standards of goods).

Concentration ratios: Exports
Chart 7 (on page 31) plots the results of the Entropy
measure of concentration, which has generally increased between 1990 and 2010, implying reduced
concentration of the export portfolio.
Plots for the Herfindahl, Ogive and NormalisedHirschman Indices in Chart 8 show a largely similar
trend and turning points. Overall, movements in
WKH LQGLFHV UHÁHFW JDLQV LQ GLYHUVLÀFDWLRQ EHWZHHQ
1995 and 1999 as a result of the increase in exports
of vehicles (boosted by the Hyundai plant), as well
as from 2007 to 2009 due to the general increase
in the export values for several items (for example,
WH[WLOHVDQGFRSSHUQLFNHOPDWWH 7KH+HUÀQGDKODQG
Normalised-Hirschman Indices are above 0.40, for
the entire sample period, indicating that the export
base is concentrated. However, it is likely that more
GLYHUVLÀFDWLRQJDLQVZRXOGEHDSSDUHQWLQWKHPLQHUDO
sector if diamond exports were disaggregated to separately show processed and unprocessed diamonds.
0HDQZKLOHWKH¶RWKHUJRRGV·JURXSKDVEHFRPHLQFUHDVLQJO\GLYHUVLÀHG

&RPPRGLW\VSHFLÀFFXPXODWLYHH[SRUW
experience function for Botswana
Plots for the cumulative export experience functions
for most of the export commodities are linear, while
only three commodities are shifted to the right,
implying that the exports mix has not changed
VLJQLÀFDQWO\GXULQJWKHSHULRGXQGHUVWXG\ &KDUW
9). The plots for exports of textiles, other goods and
FRSSHUQLFNHOPDWWHDUHVKLIWHGWRWKHULJKWUHÁHFWLQJ
increased growth in exports and for other goods.5
,WDOVRVKRZVGLYHUVLÀFDWLRQZLWKLQWKHVXEJURXS
4

In 2010, the government announced a rescue plan for
the crisis-hit textile sector which aimed at saving the
industry and improving competitiveness of the sector in
order to retain jobs.

 7KH VXEJURXS ¶RWKHU JRRGV· FRQWDLQV DOO RWKHU H[SRUW
goods aside from the major exports.

AN ASSESSMENT
Meanwhile, the vehicles and parts plot moved towards the right in the early 1990s indicating some
form of dynamism and strong growth, but the tendency in the recent years was to shift towards the
OHIWUHÁHFWLQJDGHFOLQHLQH[SRUWVRIWKLVFRPPRGLW\
due to the closure of the Hyundai plant. The plot
for diamonds, which is Botswana’s primary export,
has remained basically linear, implying that it is a
traditional commodity. Moreover, the impact of minLQJGLYHUVLÀFDWLRQWKURXJKGLDPRQGEHQHÀFLDWLRQLV
QRWUHÁHFWHGLQWKHGDWD7KHVKDUHRIGLDPRQGVLQ
total exports averaged 74 percent between 1990 and
ZLWKDSHDNRISHUFHQWLQUHÁHFWLQJWKH
EXR\DQWJOREDOPDUNHWDQGDWURXJKRISHUFHQW
in 2007 due to the impact of the beginning of the
recent global economic recession, which led to the
temporary closure of some mines in the country.
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In addition, an important investment promotion
initiative was establishment of the Botswana Development Corporation (BDC) in 1970 with the objective
of supporting sustainable investment ventures in
Botswana, as well as joint ownership or partnerships
with private investors. Among others, these relationVKLSVIDFLOLWDWHGGHYHORSPHQWVLQÀQDQFLDOVHUYLFHV
manufacturing, construction, tourism, agriculture
and property/real estate. Furthermore, the National
Development Bank was set up in 1974 to provide
ORQJWHUP DQG SURMHFW ÀQDQFH DQG WKXV SURPRWH
investment in areas such as agriculture, commerce
and industry. Subsequently, the Financial Assistance
Policy (FAP), which mainly provided funding in the
form of grants, was introduced in 1982 with the aim
of promoting entrepreneurship and thus acceleratLQJ HFRQRPLF GLYHUVLÀFDWLRQ 7KH )$3 FRQWULEXWHG
to the growth of the manufacturing sector at an

Chart
1: Averages
CHART 1: AVERAGES OF SECTORAL
DISTRIBUTION
TO GDPof sectoral distribution to GDP
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GOVERNMENT ECONOMIC DIVERSIFICATION
INITIATIVES
Apart from ensuring macroeconomic stability, the
Government of Botswana has continually invested
UHVRXUFHV WR VXSSRUW HFRQRPLF GLYHUVLÀFDWLRQ E\
instituting a number of programmes to stimulate
and promote investment in both the traditional and
non-traditional sectors. The various trade agreements
that Botswana is party to have also provided an opportunity for the country to gain market access for
goods and services, as well as diversify the sources
DQGUDQJHRILPSRUWV,QWHUPVRIVSHFLÀFLQGXVWULHV
there has been continuing support for agriculture,
including various schemes and extension services
for both livestock and arable farming.

 ([DPSOHVLQFOXGH$UDEOH/DQG'HYHORSPHQW3URJUDPPH

average annual growth rate of 5.3 percent between
1979/80 and 1989/90 (BoB, 2000), mainly because
it attracted foreign manufacturers enticed by costless
ÀQDQFHDQGSURYLVLRQRIIDFLOLWLHV+RZHYHURYHUWLPH
the FAP failed to achieve its objectives; hence, it was
abolished in 2001.
7KH&LWL]HQ(QWUHSUHQHXULDO'HYHORSPHQW$JHQF\
(CEDA), established in 2001, is considered an improvement on the FAP. Apart from performing the
basic function of providing low-interest loans, CEDA
DLPVWREXLOGSURÀWDEOHGLYHUVLÀHGDQGGXUDEOHEXVLnesses through close supervision of investments. This
is supplemented by the Local Enterprise Authority
(LEA), established to cultivate and promote entrepreneurial skills, as well as business incubation and
monitoring. In addition, the Botswana Investment
(ALDEP), ISPAAD and LIMID.
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Chart
Growth of GDP from 1995 to 2010
CHART 2: GROWTH OF GDP FROM 1995
TO 2:
2010
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and Trade Centre (BITC) (merger between Botswana
Export Development and Investment Authority and
International Finance Services Centre) is earmarked
to promote foreign direct investment and develop
export markets.
In addition, the Botswana Innovation Hub (BIH)
is being set up with the aim of accentuating a
knowledge-based economy through networks with
high-end technology innovators, market experts and
capital providers. Furthermore, the Economic DiverVLÀFDWLRQ'ULYH ('' LQLWLDWLYHSURPXOJDWHGLQ

promotes leveraging of the government’s purchasing
power to enhance local production and consumption
of domestic produce (of goods and services) through
preferential procurement and the application of price
preference margins based on annual turnover. The
long term strategy is to develop a vibrant and globally
competitive private sector, independent of government
support and protection. In turn, the government has
DOVRVHWXSD1DWLRQDO6WUDWHJ\2IÀFHXQGHUWKH2IÀFHRIWKH3UHVLGHQWWRFRRUGLQDWHLPSOHPHQWDWLRQRI
HFRQRPLFGLYHUVLÀFDWLRQLQLWLDWLYHV

CHART 3: HERFINDAHL INDEX FOR GDP, 1974/75–2009/10
Chart 3: Herfindahl Index for GDP, 1974/75-2009/10
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The strategy to diversify the economy also entails
the attraction of foreign direct investment (FDI). Historically, a greater part of FDI went into the mining
sector, while the second main recipient of FDI since
ZDVWKHÀQDQFHVHFWRU 7DEOH ,QSDUWLFXODU
WKH VWRFN RI )', LQ WKH ÀQDQFH VHFWRU JUHZ UDSLGO\
IURP3PLOOLRQLQWR3PLOOLRQLQ
7KH ÀQDQFH DQG EXVLQHVV VHUYLFHV VHFWRU·V FRQWULbution to output has, as a result, improved in the
recent years.

5. CONSTRAINTS TO DIVERSIFICATION AND
POLICY ISSUES
$UHYLHZRISURJUHVVRQGLYHUVLÀFDWLRQVKRZVWKDWLW
KDVEHHQVOXJJLVKDQGLQVXIÀFLHQW7KHH[SRUWVHFWRU
continues to be dominated by traditional exports; and
there has been no rapid spread of investments into
RWKHUVHFWRUVVDYHIRUWKHÀQDQFHDQGWHOHFRPPXQLcations sectors. It has to be acknowledged, however,
that the much more rapid growth of the mining sector
H[FHSWGXULQJWKHJOREDOÀQDQFLDOFULVLV FRXOGQRW
be matched by even respectable expansion of the
non-mining sectors; for example, mining recorded
DQDYHUDJHDQQXDOJURZWKRIDERXWSHUFHQWEHWZHHQDQGFRPSDUHGWRQRQPLQLQJVHFWRU
JURZWKRISHUFHQWGXULQJWKHVDPHSHULRG2YHUDOO
the notable expansion of non-mining sectors, owing
mostly to development of the services sector, has
QRWEHHQVXIÀFLHQWWRGULYHWKHHFRQRP\WRJUHDWHU
GLYHUVLÀFDWLRQ1HYHUWKHOHVVWKHREMHFWLYHFRQWLQXHV
to be sustaining and harnessing the gains made so
IDUWRZDUGVJUHDWHUHFRQRPLFGLYHUVLÀFDWLRQEXWDW
the same time addressing some pertinent challenges
as highlighted below.

&RQVWUDLQWVWRGLYHUVLÀFDWLRQ
Small market and high transaction costs
Sachs and Warner (1995) argue that the geographic
position of a country has implications for growth.
Botswana is landlocked and far from large and major
markets apart from South Africa. Therefore, industry
in Botswana incurs high costs of trade, including
transport costs, long duration to delivery and delays
arising from transit regulations and requirements at
border posts. The World Bank’s 2009 survey of trade
logistics ranked Botswana at number 134 out of
155 countries and, as such, Botswana was grouped
DPRQJ WKH ERWWRP  ¶XQGHUSHUIRUPHUV· GXULQJ
WKDW\HDU7KHGLIÀFXOW\LQDUUDQJLQJFRPSHWLWLYHO\
priced shipments, as well as relatively long duration
of shipments contributed to the poor performance.
Inadequate investment climate
Investment in tradeables is paramount to the success of Botswana’s export-led growth strategy.
However, entrepreneurship is weak in Botswana;
KHQFHWKHFRXQWU\H[SHULHQFHVLQVXIÀFLHQWGRPHVWLF
investment (Sentsho 2005:145, UNCTAD 2003:15,
RoB 2005:9). In addition to supply-side constraints,
some of the local companies still lag behind in terms
RISURGXFWTXDOLW\SURGXFWGLYHUVLÀFDWLRQDQGDGaptation of modern technology, factors that have a
negative impact on competitiveness. Moreover, the
lack of locally produced inputs or raw materials and
limited skills add to the high cost of production.
Thus, the argument that industry is costly to run in
Botswana. Apart from the traditional exporters, only
a few companies (mostly foreign owned) produce for
export, while a substantial number of local companies depend on government tenders for their sales
(Regional Programme on Enterprise Development
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ChartRATE
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ranked number 52, having declined from number 45
and 39 in 2010 and 2009, respectively (World Bank,
  7KH GHWHULRUDWLRQ LQ WKH UDQNLQJV UHÁHFWHG
lower scores in starting a business, dealing with construction permits, getting permits
Chart 6
and protecting investors, while the
CHART 6: EXPORTS OF GOODS FROM 1990 TO 2010 (BILLIONS OF PULA)
ranking improved for enforcing
22
9
contracts.
21
A few surveys on the invest20
8
ment
climate in Botswana were
19
conducted
by UNCTAD in 2003
18
7
and the Africa Private Sector
17
16
Group through RPED in 2007.
15
While these studies indicate that
6
14
Botswana was politically and
13
economically stable, they found
5
12
that the main weaknesses of the
11
investment environment were lack
10
4
of low cost skilled labour, bureau9
cracy and the high cost of utilities
8
3
81&7$' ,QWKHWH[7
tile
sector, issues arising from in6
adequate
training for technicians
5
2
4
and supervisors, low productivity
3
and delays in getting work permits
1
2
for foreign workers were the major
1
constraints to investment (Salm et
0
0
al., 2004:32-33).
The subsequent survey in
2007 (RPED 2007:3) reported that
Meat & Meat Products
Copper-Nickel Matte
weaknesses in areas such as acFHVVWRÀQDQFHDFFHVVWRODQGDQG
Textiles
Soda Ash
inadequately educated workers
Vehicles & Parts
Other Goods
in the manufacturing sector were
a challenge to doing business.
Diamonds (RHS)
Furthermore, the survey revealed
that Botswana firms were less
Source: Statistics Botswana
competitive compared to those
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Botswana’s ranking on the ease of doing business
has deteriorated in recent years. In 2011, Botswana
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Chart 7: The Entropy Index
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in other middle-income countries due to low labour
productivity and sluggish total factor productivity
(TFP) growth. It was also observed that the informal
sector, by copying product lines of established busiQHVVHV ZDV EHFRPLQJ D VLJQLÀFDQW WKUHDW WR GRLQJ
business, particularly in labour-intensive sectors.
This introduced issues of unfair competition and tax
compliance problems. However, the informal sector
was reported to be still small. In addition, regulatory
issues to do with lack of tender regulations and absence of competition law were reported to be a weakness to the business environment (RPED 2007:95).7
A survey by Grobbelaar and Tsotetsi (2005) on
6RXWK $IULFDQ ÀUPV GRLQJ EXVLQHVV LQ %RWVZDQD
in 2005 found similar outcomes. The political and
macroeconomic stability, as well as low corruption,
were deemed to be the strongest points for the investment climate in Botswana. However, the major
impediments highlighted included the small market,
ODFNRIÀQDQFHVKRUWDJHRIVNLOOHGODERXUEXUHDXcracy, unfair competition due to preference for local
companies during tendering processes, high costs of
XWLOLWLHVDQGGLIÀFXOW\LQDFFHVVLQJODQGDQGJHWWLQJ
work permits (Grobbelaar and Tsotetsi 2005:77-82).
7KH GHÀFLHQW LQYHVWPHQW FOLPDWH KRZHYHU DSpears to be more of an impediment to the non-mining
sectors, compared to investment in mining which has
thrived. According to the 2010/11 Fraser Institute
survey of mining companies, Botswana ranked 14th
overall, in the world, an indication that Botswana
is a preferred mining destination due to its favourDEOHSROLFLHVWRZDUGVPLQLQJ%RWVZDQDUDQNHGÀUVW
in Africa in areas of political stability, security and
labour regulations, legal processes and tax, although

7

Following the establishment of the Competition Authority
under the Competition Act of 2009, issues of competition
law and policy can now be addressed.

it was held back by the problem of lack of skilled
labour. Due to favourable policies towards mining
investment, Botswana is enjoying a reputation of
being the best rated African country for mining
investment. Unfortunately, with similar favourable
policies, the non-mining sectors are not able to
attract investments the same way as with the mining sector. This is due, in part, to higher variety
and dynamism in investment climates around the
world where Botswana faces competition in areas
that, unlike mining, are not determined by location.
However, there may be aspects of mineral rights,
revenue sharing and government support that place
Botswana at an advantage.

'LYHUVLÀFDWLRQ6WUDWHJ\DQG3ROLF\,VVXHV
(FRQRPLF GLYHUVLÀFDWLRQ KDV EHHQ DQG FRQWLQXHV
to be central to Botswana’s planning, development
objectives and policy initiatives. However, given slow
SURJUHVVLQHFRQRPLFGLYHUVLÀFDWLRQWKHUHLVQHHG
to continually review and update strategies. The relevant issues in this regard fall in the following areas.
(a) Market
Given the small domestic economy, in terms of
ERWKSRSXODWLRQVL]HDQGLQFRPHOHYHOVSROLF\DQG
initiatives should focus on fostering international
competitiveness of Botswana produced goods and
services. Important dimensions, in this respect,
include quality and uniqueness/specialty of goods
and services. Trade facilitation through trade agreements is also important in engendering market
access and availability of inputs. In particular, this
includes taking advantage of the WTO dispensations
and special arrangements with developed countries,
while also striving to ensure that the SACU and
SADC arrangements facilitate domestic industry
access to the regional market.
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E %HQHÀFLDWLRQDQGHFRQRPLFOLQNDJHV
Botswana has to harness unique opportunities, for
H[DPSOHLQWRXULVPDQGPLQHUDOV7KHEHQHÀWVGHrived from these sectors can be extended by continuing support for development of upstream and downstream activities. It is notable that recent initiatives
in the diamond sector have contributed to widening
of the diamond industry and employment opportunities and potentially growth of support services for
the industry.
(c) Investment climate
There is considerably more that has to be done to
improve business conditions in the country, including
realigning skills development to industry needs and
reducing the number and length of processes required
to launch businesses. It is, therefore, deemed positive
that following publication of the 2011/12 Global Competitiveness Report, which showed deterioration in the
country’s business climate, an inter-agency, the National Doing Business Council, was set up to formulate
measures that would improve the situation. Another
area for improvement is with respect to the provision of
infrastructure, utilities and other business services, in
terms of both timely availability and cost. The ongoing
development of energy, water reticulation and telecommunications should be helpful in this regard. Regular
monitoring of the investment climate is important for
promoting an environment that allows for innovation
and transmission of newer skills.
(d) Government institutions
Institutions, such as CEDA and LEA, have some
SRWHQWLDO LQ VXSSRUWLQJ HFRQRPLF GLYHUVLÀFDWLRQ
SDUWLFXODUO\ WKURXJK GHYHORSPHQW RI FLWL]HQ HQWUHpreneurship skills. However, there continues to be a
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need to regularly evaluate relevance and the proper
place for such schemes in the context of changes in
the economic and business environment; for example,
whether it is better for government to provide guaranWHHVIRUSULYDWHÀQDQFLQJRIVPDOOPHGLXPDQGPLFUR
enterprises (SMMEs), where there is a better chance
of resources being used productively while making
VDYLQJV RQ JRYHUQPHQW ÀQDQFH 0HDQZKLOH %,7&
would continue to have a role in promoting inward
investment and market access, while participation of
BDC in industrial development remains important.
(e) Macroeconomic policy stability
In order to improve and sustain accelerated growth
DQG HFRQRPLF GLYHUVLÀFDWLRQ WKHUH LV QHHG WR FRQtinue to focus and emphasise macroeconomic and
ÀQDQFLDOVWDELOLW\)RUH[DPSOHVWDEOHDQGSUHGLFWDEOHLQÁDWLRQDFRPSHWLWLYHH[FKDQJHUDWHDQGÀVFDO
prudence (and predictability of the tax regime) continue to be crucial for supporting domestic economic
activity, mobilisation and productive deployment of
savings and attracting inward investment.

6. CONCLUSION
%RWVZDQDSODFHVHFRQRPLFGLYHUVLÀFDWLRQKLJKDPRQJ
the national policy objectives. Thus, several policy
initiatives are focused on widening and balancing the
economic base of the country. However, measures
of sectoral contributions to output, employment,
exports, government revenue and economic growth
FRQWLQXHWRUHÁHFWGRPLQDQFHRIWKHPLQLQJVHFWRU
Similarly, statistical measures of concentration sugJHVWPLQLPDOVXFFHVVLQWKHHFRQRPLFGLYHUVLÀFDWLRQ
effort. That said, there has been notable progress in
WKHGHYHORSPHQWRIWKHVHUYLFHVVHFWRU ÀQDQFHDQG
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CHART 9: COMMODITY–SPECIFIC CUMULATIVE
FUNCTION FOR B
OTSWANA export function for Botswana
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telecommunications), while the contributions of the
other primary (agriculture in particular) and secondary sectors (notably manufacturing) have been disapSRLQWLQJ6LJQLÀFDQWO\WKLVRFFXUVGHVSLWHWDUJHWHG
support programmes for these areas of economic
activity.
In part, the low measured success of economic
GLYHUVLÀFDWLRQDZD\IURPPLQLQJLVGXHWRWKHVSHFtacular growth of this sector, which tends to overshadow, even respectable expansion of other sectors.
,Q WKLV UHVSHFW LW LV VLJQLÀFDQW WKDW ZKLOH PLQLQJ
performance has been volatile recently, including
a substantial contraction, the non-mining sectors,
overall, have maintained steady growth. However, it
LVFOHDUWKDWWKHUHDUHVLJQLÀFDQWLPSHGLPHQWVWRWKH
HFRQRPLFGLYHUVLÀFDWLRQHIIRUWPRVWO\VXSSO\VLGHDQG

microeconomic issues, rather than macroeconomic
LQÁXHQFHV $V VXFK VHYHUDO VWXGLHV VXUYH\V DQG
SROLF\UHYLHZVKLJKOLJKWDGYHUVHLQÁXHQFHVVXFKDV
weak policy implementation and coordination, relatively low levels of productivity, inappropriate skills
mix and long bureaucratic processes for business establishment and acquiring supporting infrastructure
and services. Other constraints include small market
VL]HUHODWLYHO\KLJKXWLOLW\FRVWVDQGHOHYDWHGWUDQVport expenses due to long distance from sea ports.
However, economic diversification remains
central to prospects for long-run growth, employment creation and increases in living standards. A
GLYHUVLÀHGHFRQRP\LVPRUHOLNHO\WREHUHVLOLHQWLQ
the event of inevitable demand and price shocks
associated with primary commodities. Moreover,

TABLE 2: STOCK OF FDI BY INDUSTRY (PULA MILLION), 2000–2008*
Industry

2000

2001

2002

2003

2004

2005

2006

2007

2008

Mining

7792

7714

2957

2688

2494

2648

3134

3299

3313

Manufacturing

343

274

185

295

151

141

88

90

75

Finance

619

729

731

873

931

1290

3295

2050

2712

5HWDLODQG:KROHVDOH

773

651

609

826

239

92

138

144

62

0

0

9

37

39

0

0

0

0

Electricity, Gas and Water
Real Estate and Business Services

161

115

93

118

93

94

41

116

462

Transport, Storage & Communications

105

162

155

183

134

97

87

39

33

Construction

16

15

13

10

28

1

8

8

24

Hospitality

17

135

129

154

57

23

20

32

25

2WKHU
Total

0

1

1

1

38

1

23

41

9

9826

9696

4882

5187

4204

4387

6835

5819

6714

5HIHUVWRWKHVWRFNRI)', HTXLW\DQGQRQ²HTXLW\ DWWKHHQGRIWKH\HDUDQGQRWWKHÁRZGXULQJWKH\HDU
Source: Bank of Botswana Annual Reports
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it is envisaged that the current mainstay of the
economy, diamond mining, is moving towards
more costly extraction processes and depletion.
It is, therefore, important to continue to evaluate
WKH HIÀFDF\ RI WKH HFRQRPLF GLYHUVLÀFDWLRQ SROLF\
initiatives and programmes and the manner in
which they are implemented. At the same time, it
is essential to review bureaucratic processes with
a view to accelerating establishment of businesses
and provision of supporting resources and utilities. In addition, there should be continuing efforts
towards trade facilitation to enhance market reach
and access to resources for the domestic industry.
Continued maintenance of a condusive macroeconomic environment would also support inward
LQYHVWPHQWDQGGLYHUVLÀFDWLRQRIWKHHFRQRP\
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APPENDIX
The Ogive Index (OGV) is a common measure of
LQGXVWULDO GLYHUVLÀFDWLRQ RU H[SRUW GLYHUVLÀFDWLRQ
This index measures the sum of squared deviations
from an equal distribution of an economic variable,
such as employment or exports in all sectors. It is
calculated as follows:
N

OGV = N  (Pi 1 / N )2

(4)

i=1

where Pi = (xi/X) is the share of ith commodity (xi) in the
WRWDOYDOXHRIVRPHYDULDEOHVXFKDVH[SRUWV ; [i). N
is the total number of export commodities and 1/N is
assumed to be the ideal share of export earnings for
each commodity if they were all distributed equally in
YDOXHWHUPV7KHPLQLPXPYDOXHRI2*9LV]HURDQG
LWFRUUHODWHVWRDGLYHUVLÀHGH[SRUWSRUWIROLRZKLOHD
large value of the OGV index represents low export
GLYHUVLÀFDWLRQ +DPPRXGDHWDO 
The Entropy Index (ENT) measures the extent of
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spread of the distribution for any given variable and
it is commonly used in a variety of sciences, includLQJHFRQRPLFVDQGEXVLQHVVDQGÀQDQFH -DFTXHPLQ
and Berry, 1979). It is calculated as:
N

ENT =

- P log
i

2

(1 / Pi )

(5)

i 1

where N is the total number of export commodities and Pi is the share of the ith commodity in total
exports. The minimum value for the Entropy Index,
ZKLFKLV]HURLPSOLHVWKDWWKHUHLVH[WUHPHFRQFHQtration. The maximum value is given by log2N and it
GHQRWHVJUHDWHUGLYHUVLÀFDWLRQ
The Hirschman Index is also another measure
of export concentration. It is calculated as follows:

+ 

2

N

x 
 Xi 
i=1







where xi is the export value of ith commodity and X is
total exports. N is the number of commodity groups.
7KH +LUVFKPDQ LQGH[ LV VLPLODU WR WKH +HUÀQGDKO
Index, except for the square root. A higher Index
UHÁHFWVORZGLYHUVLÀFDWLRQDQGDORZHUYDOXHPHDQV
KLJK GLYHUVLÀFDWLRQ 7KH +LUVFKPDQ ,QGH[ FDQ EH
transformed so that its value can be expressed beWZHHQ]HURDQGRQH7KHWUDQVIRUPHG,QGH[LVUHIHUUHG
to as the Normalised-Hirschman Index (Hammouda
HW DO   ,W LV WUDQVIRUPHG WKURXJK WKH IROlowing formula:
Normalised-Hirschman Index (N-HI)
The Normalised-Hirschman Index is interpreted in
the same way as the Hirschman Index in that valXHVFORVHWR]HURLQGLFDWHORZFRQFHQWUDWLRQRUKLJK
GLYHUVLÀFDWLRQZKLOHWKRVHFORVHWRRQHUHÁHFWJUHDW
FRQFHQWUDWLRQRUORZGLYHUVLÀFDWLRQ

N

P

2
i

N-HI =

-

i

1-

1
N

(7)

1
N

where P1 and N are interpreted as above.
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THE MONETARY TRANSMISSION
MECHANISM IN BOTSWANA: A
STRUCTURAL VECTOR AUTOREGRESSION APPROACH
Lekgatlhamang Setlhare1

ABSTRACT

7KLVSDSHUH[DPLQHVWKHHPSLULFDOPRQH-
WDU\WUDQVPLVVLRQPHFKDQLVPRSHUDWLRQLQ
WKH%RWVZDQDHFRQRP\:KLOHDOOSUHYLRXV
VWXGLHVXVHGWKH&KROHVN\GHFRPSRVLWLRQ
WRLGHQWLI\WKHYHFWRUDXWRUHJUHVVLYHPRGHO
XVHG WR VWXG\ WKH WUDQVPLVVLRQ PHFKD-
QLVPWKLVVWXG\HPSOR\VDVWUXFWXUDOLGHQ-
WLÀFDWLRQVFKHPHVRDVWRDOORZVLPXOWDQH-
RXV LQWHUDFWLRQ EHWZHHQ PRQHWDU\ SROLF\
DQG WKH H[FKDQJH UDWH YDULDEOHV (PSLUL-
FDO UHVXOWV LQGLFDWH WKDW PRQHWDU\ SROLF\
LVZHDNO\WUDQVPLWWHGWRLQÁDWLRQWKURXJK
ERWK WKH LQWHUHVW UDWH DQG H[FKDQJH UDWH
YDULDEOHV ZLWK VRPH HYLGHQFH RI H[LVW-
HQFH RI VLPXOWDQHLW\ EHWZHHQ PRQHWDU\
SROLF\ DQG WKH UHDO H[FKDQJH UDWH +RZ-
HYHUWKHUHLVDVWURQJGLUHFWWUDQVPLVVLRQ
of unanticipated exchange rate changes to
LQÁDWLRQ

1. INTRODUCTION
In order to effectively design and implement monetary
policy, central banks need a thorough understanding
of the monetary transmission mechanism operating
in the economy. The transmission mechanism of
monetary policy refers to the process through which
monetary policy actions are transmitted into changes
in the policy objectives, such as economic growth and
LQÁDWLRQ 1RWDEO\ NQRZOHGJH RI WKH WUDQVPLVVLRQ
mechanism is imperative for undertaking monetary
policy measures that would achieve and/or maintain
price stability. In the case where the policy framework
HQWDLOVSURMHFWLRQRIDPHGLXPWHUPSDWKIRULQÁDWLRQ
the monetary transmission process would provide
WKH IRXQGDWLRQ IRU WKH LQÁDWLRQ IRUHFDVWV IRUHFDVW
KRUL]RQDVZHOODVWKHWLPLQJDQGPDJQLWXGHRIWKH
central bank’s reaction to price developments. This
paper aims to study, empirically, how monetary policy
DFWLRQVDIIHFWLQÁDWLRQDQGRXWSXWLQWKH%RWVZDQD
economy.
Knowledge of the monetary transmission mechanism (MTM) should not be based on general stylised
facts about monetary policy effects; a model approach
is essential as it empirically characterises the trans-
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Bank of Botswana. The views expressed in this paper
DUHWKRVHRIWKHDXWKRUDQGGRQRWQHFHVVDULO\UHÁHFW
those of the Bank of Botswana.

PLVVLRQUHODWLRQVKLSVUHODWLQJWRWKHVSHFLÀFHFRQRP\
LQ TXHVWLRQ DQG TXDQWLÀHV VXFK UHODWLRQVKLSV $Othough there has been a fair amount of research on
the transmission channels, especially for developed
economies (e.g., Romer and Romer (1989), Bernanke
and Blinder (1992), De Arcangelis and Di Giorgio
(2000), Bredin and O’Reilly (2001), Holtemoller
(2003), and Barakchian and Crowe (2010) and references therein), it is considered that the transmission
channels may differ between developed countries and
developing countries and it is still not well known how
monetary policy is transmitted to the real side of the
economy (see Holtemoller (2003)). Furthermore, since
WKHÀQDQFLDOVHFWRUVRIGHYHORSLQJHFRQRPLHV VXFK
DV%RWVZDQD DUHVWLOOXQGHUJRLQJVLJQLÀFDQWGHYHORSment, it is likely that the transmission channels in
these countries may differ from one period to another.
This suggests that knowledge of the MTM must be
XSGDWHGSHULRGLFDOO\DVWKHÀQDQFLDOVHFWRUFRQWLQXHV
to develop and/or changes following major reform(s)
or structural transformation(s) of the economy.
7KHVWXG\LVRUJDQLVHGDVIROORZV6HFWLRQEULHÁ\
explains the structural vector autoregression methodology in the context of the monetary transmission
mechanism. Section 3 summarises Botswana’s monHWDU\SROLF\IUDPHZRUNDIWHUZKLFK6HFWLRQEULHÁ\
discusses theoretical issues regarding the monetary
transmission channels. After explaining the idenWLÀFDWLRQ DQG HPSLULFDO PRGHOOLQJ PHWKRGRORJ\ LQ
6HFWLRQ6HFWLRQSUHVHQWVWKHHPSLULFDOUHVXOWV
Concluding remarks are offered in Section 7.

2. SVAR METHOD AND THE MONETARY
TRANSMISSION MECHANISM
To analyse the transmission mechanism, the paper
employs both the vector autoregressive (VAR) model
and the structural VAR (SVAR) model, for purposes
RIFRPSDULVRQ$9$5LVDPRGHOZKLFKVSHFLÀHVHDFK
variable in terms of its lagged values and the lagged
values of other variables in the model. Other than
the use of economic theory to select the variables
to include in the VAR, theory is not involved in the
modelling process – hence, the VAR is atheoretic. The
residuals of the model are not structural. However,
in the SVAR model, each variable is a function of the
contemporaneous (current period) value of the other
variables in the model, in addition to all the lagged
values described for the VAR. Modelling the contemporaneous relationships involves theory. Thus,
the SVAR imposes structure on the VAR. Hence, the
name structural VAR – the residuals of the model
are structural. In this context, the objective of the
research is to identify an exogenous monetary policy
shock (the structural residual associated with the
monetary variable in the model) within the SVAR
framework and then estimate the dynamic response
RIUHDORXWSXWLQÁDWLRQDQGH[FKDQJHUDWHWRVXFK
a shock. The exogenous policy shock represents a
change in the monetary policy instrument unrelated
to changes in the goal variable(s).
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Key among the features of the SVAR methodology is its appropriateness in modelling the simultaneity between economic variables and monetary
policy. Simultaneity is about developments in the
economy inducing changes in monetary policy, while
economic variables change in response to monetary
policy actions (Shabbir, 2008). The SVAR framework
also allows a distinction between the endogenous
component and the exogenous change (or shock) of
monetary policy action. This approach focuses on
the effects of exogenous monetary policy actions, and
not the general effects of monetary policy changes.
In addition, the SVAR approach enables analysis of
the dynamic response (using impulse response functions) of endogenous model variables to a shock in
one of the variables.
SVAR models have been widely used to model the
monetary policy transmission process, within both
closed and open economies, for both developed and
developing economies. The following is a short list
of the studies conducted by Bernanke and Blinder
(1992), Bredin and O’Reilly (2001), De Arcangelis
and Di Giorgio (2000), Aslanidi (2007), and Shabbir (2008) for, respectively, the USA, Ireland, Italy,
Georgia, and Fiji and Papua New Guinea. Despite the
proliferation in SVAR-based models elsewhere, such
studies are non-existent in Botswana. A previous
study of the MTM for Botswana, Kganetsano (2007),
used a VAR model, which is atheoretical. Hence, applying a SVAR model to the economy of Botswana is
instructive. Empirical results could differ due to the
use of one approach for identifying monetary policy
shocks, as opposed to another. This study employs
a SVAR model in an open economy context and
LGHQWLÀHVPRQHWDU\SROLF\VKRFNVXVLQJDVWUXFWXUDO
LGHQWLÀFDWLRQDSSURDFKDQGFRPSDUHVWKHUHVXOWVWR
those from a VAR model. This strategy imposes both
short-run and long-run restrictions and allows the
possibility of simultaneous interaction between the
exchange rate and monetary policy in the economy.

3. MONETARY POLICY FRAMEWORK IN
BOTSWANA
While other subtle changes in the Bank of Botswana’s
monetary policy framework can be pointed out, two
major changes should be highlighted in a study of the
MTM. First, from 1993 (the beginning of the period
considered in this study) to 1998, the Bank’s policy
REMHFWLYHZDVQRWGHÀQHGLQWHUPVRISULFHVWDELOLW\²
the explicitly stated goal was achievement of positive
UHDOLQWHUHVWUDWHV ZKLFKZRXOGFRQWULEXWHWRLQÁDWLRQ
control). Explicit focus on the goal of price stability
FRPPHQFHG LQ  ZLWK WKH ÀUVW SXEOLFDWLRQ RI
the Bank’s monetary policy statement. However, it
was not until 2002 that the Bank began to publish
WKHJRDODVDQDQQXDOQXPHULFDOLQÁDWLRQREMHFWLYH
H[SUHVVHGLQLWLDOO\DVDUDQJHRI²SHUFHQWLQWKH
2002 Monetary Policy Statement. Second, since 2008
WKHSULFHVWDELOLW\REMHFWLYHKDVEHHQGHÀQHGLQWHUPV
RILQÁDWLRQZLWKLQWKHPHGLXPWHUP \HDUSHULRG 
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REMHFWLYHUDQJHRI²SHUFHQW2 Underlying the price
stability objective is the idea that maintenance of a
ORZLQÁDWLRQUDWHZLOOLQWKHORQJWHUPFRQWULEXWHWR
sustainable economic growth and a competitive real
effective exchange rate that, in turn, will support diYHUVLÀHGJURZWKDQGFRPSHWLWLYHQHVVRIGRPHVWLFDOO\
produced goods and services destined for domestic
and external markets.
7RDFKLHYHWKHLQÁDWLRQREMHFWLYHWKH%DQNXVHV
monetary policy instruments, including interest
UDWHV VSHFLÀFDOO\WKH%DQN5DWH DQGRSHQPDUNHW
operations – sale/purchase of Bank of Botswana
&HUWLÀFDWHV %R%&V  7KH %R%&V DQG RSHQ PDUNHW
operations, which were introduced in 1993, are exSODLQHGLQ.RQH  &KDQJHVLQRIÀFLDOLQWHUHVW
UDWHVLQÁXHQFHLQWHUHVWUDWHVHQVLWLYHFRPSRQHQWVRI
GRPHVWLFGHPDQGDQGWKXVLQÁDWLRQ
In the current policy framework, monetary policy
IRUPXODWLRQLVEDVHGRQPHGLXPWHUPLQÁDWLRQIRUHcasts; hence, it is forward-looking. Changes in the
monetary policy stance arise when it is projected
WKDWWKHUHZLOOEHDVXVWDLQHGULVHLQLQÁDWLRQDERYH
the objective range (inducing a policy tightening)
DQGZKHQSULFHVWDELOLW\RUGLVLQÁDWLRQRFFXUVLQWKH
context of a sustained decrease in economic growth
LQGXFLQJDSROLF\HDVLQJ ,QÁDWLRQIRUHFDVWVUHÁHFW
PHGLXPWHUPGHYHORSPHQWVLQHFRQRPLFDQGÀQDQFLDO
IDFWRUVWKDWDIIHFWLQÁDWLRQ
Since 2005, Botswana’s monetary policy has
been implemented in the context of a crawling band
exchange rate mechanism. In this regime, the nominal exchange rate of the Pula is adjusted in small
continuous steps, in a forward-looking manner. The
rate of crawl is based on the differential between the
%DQN·VLQÁDWLRQREMHFWLYHDQGWKHIRUHFDVWLQÁDWLRQ
for Botswana’s trading partners.

4. MONETARY TRANSMISSION CHANNELS
Several transmission channels of monetary policy
KDYHEHHQLGHQWLÀHGLQWKHOLWHUDWXUH7KHVHLQFOXGH
the interest rate, credit/lending, balance sheet, exFKDQJHUDWHDQGLQÁDWLRQH[SHFWDWLRQVFKDQQHOV VHH
Mishkin, 1995).
In respect of the interest rate channel, changes
LQWKHLQWHUHVWUDWHDIIHFWLQÁDWLRQWKURXJKDJJUHJDWH
demand, via effects on the demand for capital goods
and durable consumer goods. Notably, a change in
the policy rate will, via the banking system, impact
longer-term lending and deposit rates which, in turn,
will affect spending and investment decisions (Bordon
and Weber, 2010) of economic agents through income
and substitution effects. The resultant change in ag $IWHULQWURGXFWLRQLQWKHPHGLXPWHUPLQÁDWLRQ
objective existed in the context of annual credit growth
target ranges, and concurrently with the annual objecWLYH 7KH DQQXDO LQÁDWLRQ REMHFWLYH UDQJH FRXOG YDU\
IURP\HDUWR\HDUGXHWRERWKHFRQRPLFDQGÀQDQFLDO
developments. However, in 2008, the Bank dropped both
the use of credit growth as an intermediate target and
DQQXDOKRUL]RQIRUWKHLQÁDWLRQREMHFWLYHDQGH[FOXVLYHO\
focused on the medium-term objective range.
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gregate spending should affect economic activity and,
KHQFHLQÁDWLRQ
Another transmission process is the credit channel, comprising bank lending and balance sheet channels. The bank-lending channel considers loans and
bonds as imperfect substitutes and the intermediation role of banks due to their advantage in knowing
WKHFUHGLWZRUWKLQHVVRIKRXVHKROGVDQGVPDOOÀUPV
Due to the asymmetric information problem, bankGHSHQGHQWERUURZHUV HJVPDOOÀUPV FDQQRWHDVLO\
ÀQGDOWHUQDWLYHVRXUFHVRIIXQGV+HQFHDVPRQHWDU\
tightening reduces bank reserves, these borrowers
will experience a fall in loan supply, which has a negative impact on investment of the private sector and
aggregate demand (see Wrobel et al., 2002; Bordon
and Weber, 2010). The balance sheet channel holds
that an increase in the interest rate reduces asset
prices and, consequently, decreases the capitalised
value of borrowers’ assets, thereby worsening their
balance sheets and reducing what borrowers can offer to secure loans. Moreover, the lower asset prices
imply a fall in consumers’ wealth, which will induce
less consumption (the wealth effect). The outcome is
reduced borrowing and expenditure by the households and/or corporate sector.
,Q RSHQ HFRQRPLHV SDUWLFXODUO\ XQGHU ÁH[LEOH
exchange rate systems, a change in the policy rate
may affect the economy through the exchange rate
channel. A rise in the policy rate will result in appreciation of the domestic currency, which will afIHFW LQÁDWLRQ DQG RXWSXW E\ UHVSHFWLYHO\ UHGXFLQJ
WKHSULFHRILPSRUWV DQGLPSRUWHGLQÁDWLRQ DQGWKH
external, as well as the internal competitiveness of
domestically produced tradeable goods.
/DVWO\LQÁDWLRQH[SHFWDWLRQVWKURXJKSROLF\FUHGibility, have important effects on the effectiveness of
the transmission mechanism. A central bank that
has a credible policy (i.e., economic agents believe in
the central bank’s commitment to price stability) can
HIIHFWLYHO\DIIHFWLQÁDWLRQE\LQÁXHQFLQJH[SHFWDWLRQV
The expectations channel is particularly effective in
monetary policy frameworks where there is substantial communication of the policy process, such as in
DQLQÁDWLRQWDUJHWLQJUHJLPH
As implicitly noted above, the operation of transmission channels varies across countries on account
RIGLIIHUHQFHVLQWKHGHJUHHRIÀQDQFLDOLQWHUPHGLDWLRQ
WKHVL]HFRQFHQWUDWLRQDQGKHDOWKRIWKHEDQNLQJVHFWRU
development of capital markets, as well as structural
economic conditions (Cecchetti, 1999). Notably, it has
been observed that in low-income countries the operation of the traditional transmission channels (interest
rate, bank lending and asset price) is impaired (Mishra,
Montiel and Spilimbergo, 2010). Thus, although the
interest rate channel is the most important transmission channel in industrial economies, the exchange
rate channel tends to dominate in developing/transition economies (see Dabla-Norris and Floerkemeier,
 7KHZHDNLQVWLWXWLRQDOIUDPHZRUNVVHFXULWLHV
markets and competition in the banking sector impair
the traditional channels (interest rate, bank lending and
asset price) (Mishra, Montiel and Spolimbergo, 2010).
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5. IDENTIFICATION AND EMPIRICAL
MODELLING
,GHQWLÀFDWLRQ
7KHÀUVWVWDJHRIWKH69$5DSSURDFKHQWDLOVVSHFLÀFDtion and estimation of a vector autoregressive (VAR)
model that adequately captures the features of the
GDWD,QWKHVHFRQGVWDJH¶VWUXFWXUH·LVLPSRVHGRQ
the VAR model by imposing restrictions. In simple
WHUPVLGHQWLÀFDWLRQLVDERXWUHODWLQJWKHUHVLGXDOV
IURPWKHHVWLPDWHG9$5WRWKH¶VWUXFWXUDOVKRFNVRI
the SVAR’.
,Q WKH OLWHUDWXUH LGHQWLÀFDWLRQ RI 9$5 PRGHOV
is carried out using one or the other of the following methods: the Cholesky decomposition (using
atheoretic short-run restrictions – this entails ad hoc
recursive ordering (explained below) of variables), the
VWUXFWXUDOLGHQWLÀFDWLRQ VKRUWUXQUHVWULFWLRQVDQG
or long-run restrictions (based on economic theory)
and sign restrictions.

Empirical Modelling
In this paper the transmission mechanism is modHOOHGXVLQJD69$5PRGHO7KHPRGHOLVVSHFLÀHG
such that the variables included in the model enDEOHLGHQWLÀFDWLRQRIPRQHWDU\SROLF\VKRFNVDQG
capture features of a small open economy. In this
regard, the variables considered are the domestic
interest rate, real domestic output, domestic inÁDWLRQ WKH UHDO DOWHUQDWLYHO\ QRPLQDO  H[FKDQJH
rate3 and the foreign interest rate – the latter two
variables are included to capture external pressure.
Underlying this open economy approach is the fact
WKDWWKH%RWVZDQDHFRQRP\FDQEHLQÁXHQFHGE\
external factors, such as foreign monetary policy
and exchange rate movements. 6SHFLÀFDOO\WKHH[change rate variable is an important transmission
channel for foreign shocks, the effect of which could
induce a response from the central bank within
the quarter (see Bjornland, 2005). In this context,
a substantial depreciation in the exchange rate
ZLOO OHDG WR KLJKHU LQÁDWLRQ DQG WKH %DQN FRXOG
WKHQ UHVSRQG WR WKH ZRUVHQLQJ LQÁDWLRQ RXWORRN
by tightening policy (i.e., raising the Bank Rate),
and, conversely, if there were an appreciation of
the exchange rate the policy rate could be reduced.
Consequently, inclusion of the external variables
ZLOOHQDEOHPRUHDFFXUDWHLGHQWLÀFDWLRQRIPRQHWDU\
policy shocks. More generally, the exchange rate
is an integral part of Botswana’s monetary policy

 ,QWKLVSDSHUWKHQRPLQDOH[FKDQJHUDWHLVGHÀQHGDVWKH
nominal effective exchange rate (NEER) of the Pula – a
rise in NEER means appreciation of the Pula. The real
effective exchange rate (REER), as opposed to the NEER,
is appropriate in the model when the history of the exFKDQJHUDWHV\VWHPLQFOXGHVDTXDVLÀ[HGH[FKDQJHUDWH
regime. This helps to ensure some variability even where
the nominal exchange rate serves as an intermediate
variable for monetary policy (De Arcangelis et al., 2000).
However, the NEER is also used as this is consistent
with the policy framework in Botswana.
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framework, so it may have implications for the
monetary policy transmission mechanism.
The paper uses a 5-variable empirical VAR model
WRTXDQWLI\WKHUHVSRQVHRIUHDO*'3LQÁDWLRQDQG
the real exchange rate to monetary policy shocks.
The VAR model, written in terms of its vector moving
average (VMA) representation is:
Xt=B(L)ut	
  

(1)

where Xt a (5!1) vector of variables being modelled
(the South Africa Treasury bill rate (tb), real nonPLQLQJ RXWSXW \Q  &3, LQÁDWLRQ GFSL  WKH %DQN
5DWH EU DQGWKHÀUVWGLIIHUHQFHRIWKHUHDOHIIHFWLYH
H[FKDQJHUDWH UHHULQOHYHORUGUHHULQÀUVWGLIIHUHQFH
form). B(L) are (5!5) convergent polynomial matrices
in the lag operator, L, and ut is a vector of reduced
form residuals (or statistical shocks), assumed to be
identically and independently distributed, utaLLG  
The structural VAR model can be recovered from
(1) and expressed in VMA as:
Xtൌሺሻɂt

(2)

where C(L) is the structural counterpart to B(L)
and ɂt represents the white noise structural or economic shocks, ɂṯሺͲǡȦሻ. The empirical structural
shocks of the model are: foreign interest rate shock,
RXWSXWVKRFNLQÁDWLRQVKRFNPRQHWDU\SROLF\VKRFN
and exchange rate shock and denoted, respectively:
ɂtൌሾɂttbǡɂtynǡɂtinfǡɂtmpǡɂtxr]’. Combining equations (2) and
(1) and manipulating gives Xtൌሺሻɂt, used in idenWLÀFDWLRQEHORZ6LVWKHVKRUWUXQPDWUL[FDSWXULQJ
simultaneous relationship among variables.
7XUQLQJWRLGHQWLÀFDWLRQWKHDLPLVWRHVWLPDWH  
and then use the estimates to recover the parameters
DQG VWUXFWXUDO VKRFNV LQ   %ULHÁ\ LGHQWLÀFDWLRQ
requires imposing restrictions on the S matrix (so
WKDWWKHQXPEHURISDUDPHWHUVLQ6HTXDOVWKDWLQ 
The SVAR literature has established that, for a model
with n variables, the actual number of restrictions
required is: n2	
  –	
  (n2-‐n)/2	
  –	
  n=(n2-‐n)/2.
$VIRUVSHFLÀFDWLRQLVVXHVDOOWKHYDULDEOHVLQWKH
PRGHOH[FHSWIRULQWHUHVWUDWHVDQGLQÁDWLRQZKLFK
are in percentage terms, are measured in logs and
represented using lower case acronyms. In terms of
the properties of the variables, there has been a debate about whether the VAR/SVAR model should be
VSHFLÀHGLQWHUPVRIWKHOHYHOV RUWUDQVIRUPHGIRUP 
of the variables. In this paper all the variables enter
the model in their level form, except the exchange
UDWH ZKLFKLVLQÀUVWGLIIHUHQFHIRUP²WREHH[SODLQHG
EHORZ LQ WKH LGHQWLÀFDWLRQ RI WKH HPSLULFDO PRGHO 
The reason is that it has been established that, even
for non-stationary variables that are cointegrated,
the SVAR in levels is asymptotically equivalent to
the vector error-correction model (Guay and Pelgrin,
IRUGHWDLOV 

,OOXVWUDWLRQRIWKH,GHQWLÀFDWLRQ6FKHPHV
,Q WKLV SDSHU ¶VWUXFWXUDO VKRFNV· DUH LGHQWLÀHG E\
LPSOHPHQWLQJ WZR W\SHV RI VFKHPHV 7KH ÀUVW W\SH
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is the standard Cholesky decomposition, which imSRVHV D VHULHV RI FRQWHPSRUDQHRXV UHFXUVLYH ]HUR
restrictions on the effects of structural shocks on
PRGHO YDULDEOHV 7KLV LGHQWLÀFDWLRQ VFKHPH RUGHUV
the variable assumed to be the most endogenous last
LQWKHPRGHO DVLOOXVWUDWHGEHORZ 7KLVLGHQWLÀFDWLRQ
approach has typically been used in closed-economy
studies. The empirical success of this standard idenWLÀFDWLRQVFKHPHKDVHVWDEOLVKHGDFRQVHQVXVDERXW
the effects of monetary policy in closed economies
(Bjornland, 2008). This is particularly so for advanced
economies, where a contractionary monetary policy
(e.g., an unexpected increase in the policy interest
rate) results in a short-lived decline in real output
and a fall, over a period of time, in the price level.
Use of the Cholesky decomposition approach
yields the matrix in the recursive VAR equation (3),
where neer is ordered last. This recursive ordering
implies that a shock in the real exchange rate will affect the variables in the system with a lag. Similarly,
policymakers can react to unanticipated changes in
macroeconomic variables in the current period (a
quarter, in this paper), but the effect (on domestic
macroeconomic variables) of their change in policy
will be felt on macroeconomic variables after a quarWHU7KH69$5PRGHOLQ  LVMXVWLGHQWLÀHGVLQFHWKH
ORZHUWULDQJXODUPDWUL[HQWDLOV]HURUHVWULFWLRQV
hence structural parameters can be uniquely recovHUHGIURPWKH9$5(TXDWLRQ  VKRZVWKDWWKHÀUVW
variable in the system (i.e., tb ) has no simultaneous
relationship with any other variable in the model –
thus, its statistical shock is identical to its structural
shock; the second variable in the system (i.e., yn)
has a one-way current period relationship only with
WKHÀUVWYDULDEOHLQWKHPRGHO JLYHQWKDWWKLVYDULDEOHFDQQRWDIIHFWWKHÀUVWYDULDEOHZLWKLQWKHVDPH
quarter) so that it is contemporaneously affected by
LWV RZQ DQG WKH ÀUVW VWUXFWXUDO VKRFN DQG VR RQ
This kind of relationship among variables is called
recursive ordering.
Based on the foregoing, equation (3) implies that
the T-bill rate will not respond to any of the model
variables in the current quarter. This is the typical
small country assumption in open economy studies. The rest of the variables are ordered such that
PDFURHFRQRPLF YDULDEOHV RXWSXW DQG LQÁDWLRQ  GR
not contemporaneously respond to monetary policy
and the exchange rate shocks. Moreover, the fourth
DQGÀIWKFROXPQVLQ  VKRZWKDWZKLOHWKHH[FKDQJH
rate reacts to the monetary policy shock in the same
quarter, the reverse is not true (i.e., monetary policy
is orthogonal to the exchange rate shock).
In this equation, two-way contemporaneous in-



  



























 
 
  
 
 

teractions between any two, or more variables, are
UXOHGRXWE\DVVXPSWLRQ$OWKRXJKWKLVLGHQWLÀFDWLRQ
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VFKHPHKDVVXFFHVVIXOO\LGHQWLÀHGPRQHWDU\SROLF\
shocks in closed economy models, studies that applied it in open economy models have often generated
WKHHPSLULFDOSX]]OHVKganetsano’s (2007) study used
WKLVLGHQWLÀFDWLRQVWUDWHJ\LQD9$5PRGHO VSHFLÀHGWR
include domestic output, domestic prices, the Bank
Rate, foreign variables (South African CPI and world
GDP) and, alternatively, narrow money supply (M1),
broad money supply (M2 and M3) and credit to the
private sector.
The model estimated in this paper is an open economy model, since it includes a foreign interest rate
variable and the exchange rate. The exchange rate is
viewed as an information variable that can be contemporaneously affected by economic disturbances,
including monetary policy shocks. This implies that
there is a possibility of a simultaneous interaction
between the exchange rate and monetary policy. If
this holds, then the recursive ordering of variables
(described above) erroneously rules out simultaneous
interactions between the exchange rate and monetary
policy. In this case, the estimated responses of model
variables to the structural shocks will be severely
ELDVHGGXHWRPLVVSHFLÀFDWLRQ²VSHFLÀFDOO\WKHHIfects of the shocks will be underestimated since the
simultaneous reaction of one variable to shocks in
the other variable will not be captured (see Bjornland
DQG/HLWHPR 0RUHRYHUWKHPLVVSHFLÀFDWLRQ
arising from the simultaneity problem could generate
HPSLULFDOSX]]OHVVXFKDVWKH´H[FKDQJHUDWHSX]]OHµ
or delayed overshooting (Borys and Horvath, 2008;
Bjornland, 2005).4 In this regard, a second identiÀFDWLRQ VFKHPH VWUXFWXUDO LGHQWLÀFDWLRQ  LV XVHG
with a view to addressing the possible simultaneity
problem associated with monetary policy and the
exchange rate.
The structural identification approach is appropriate, since it accommodates the existence of
simultaneous interaction between the exchange rate
and monetary policy. In addition, this approach uses
identifying restrictions based on economic theory to
transform the reduced form VAR into a system of
structural equations (Gupta, 2008). This paper idenWLÀHVWKHPRQHWDU\SROLF\VKRFNZLWKLQDIUDPHZRUN
similar to that used in Gali (1992), Bjornland (2005)
DQG $UWLV DQG (KUPDQQ   LQ ZKLFK ERWK WKH
short-run and long-run restrictions are employed.5
,Q LOOXVWUDWLQJ WKH VHFRQG VWUXFWXUDO LGHQWLÀFDtion) method, short-run restrictions are discussed
ÀUVW7KLVDSSURDFKEXLOGVRQWKHVWDQGDUGWUDGLWLRQDO
 7KHH[FKDQJHUDWHSX]]OHDQGGHOD\HGRYHUVKRRWLQJDUH
observed when, in response to a restrictive monetary
policy stance (e.g., an increase in the policy interest
rate), the nominal exchange rate depreciates instead
RI DSSUHFLDWLQJ SX]]OH  RU DSSUHFLDWHV JUDGXDOO\ IRU
an extended period of up to about three years (delayed
overshooting).
 0RUHVSHFLÀFDOO\WKHLGHQWLÀFDWLRQVFKHPHGUDZVPDLQO\
from that of Bjornland, which was developed to address
the commonly observed phenomena of the exchange
UDWH SX]]OH DQG IRUZDUG GLVFRXQW SX]]OH LH GHOD\HG
overshooting).
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VAR method of identifying monetary policy shocks
in closed economy models. In this study, application of the methodology is done after restricting the
foreign interest rate (the T-bill rate) to be exogenous
in the VAR. Notably, a recursive ordering is imposed
between monetary policy shocks and the block of
domestic macroeconomic variables.
In this context, the orthogonality condition is
also imposed between the domestic macroeconomic
variables and the sequence of exchange rate shocks.
This suggests a one-quarter delay in the process of
exchange rate pass-through to macroeconomic variables, and implies the existence of nominal rigidities
– that is, at least within the quarter, variables do not
respond to a change in a nominal variable.
The short-run (recursive) restrictions part of the
VWUXFWXUDOLGHQWLÀFDWLRQDSSURDFKFDQEHH[SODLQHG
as follows: the foreign interest rate is treated as
exogenous to the system on the basis of the typical
small open-economy assumption. Meanwhile, the
recursive ordering assumption relating to domestic
variables serves to indicate that in setting the policy
rate, although policymakers do consider the current
values of the variables (Barran, Coudert and Mojo,
 PDFURHFRQRPLFYDULDEOHVDUHVOXJJLVKLQUHsponding to monetary policy changes (and exchange
rate changes) in the economy. Imposing both the
small country and recursive assumptions generates
the S matrix in equation (4).
As for the long-run restrictions part, one such



  



























 
 
  
 
 

restriction is required as only ten restrictions are
QHHGHG IRU WKH PRGHO WR EH MXVWLGHQWLÀHG ,QVSHFtion of the model shows that there is need to impose
a restriction to distinguish between monetary policy
and exchange rate shocks. The recursive ordering assumption does not apply to the interaction between
the real exchange rate and monetary policy due to the
possible simultaneity problem. As Bjornland (2005)
observes, setting	
  	
  WR]HURLPSOLHVWKDWWKHPRQHWDU\
policy instrument is restricted from having an instantaneous response to any exchange rate shock,
regardless of its magnitude. This is inconsistent with
economic theory because, as an information variable
(or asset price), the exchange rate could change, as
the expected return on assets responds to news on
future changes of economic fundamentals, including
the money supply (or the monetary policy stance).
This phenomenon is likely to be subdued, in the
short run, in a crawling band exchange rate system,
which allows for some changes in the exchange rate

 7KLVLVDSODXVLEOHDVVXPSWLRQLQWKLVVWXG\VLQFH%Rtswana’s economy is arguably a small open economy
relative to that of South Africa.
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only within a ±0.5 percent band.7 The absence of
VLPXOWDQHLW\ZLOOEHUHÁHFWHGE\WKHQRQH[LVWHQW RU
]HUR UHVSRQVHRIWKH%DQN5DWHWRWKHUHDOH[FKDQJH
UDWHLQWKHFXUUHQWTXDUWHUDQGYLFHYHUVD IRU]HUR
restriction on S54). The parameter estimates will not
be biased as in model which ignores the phenomenon
when, in fact, it exists. In the context of simultaneous
interaction, a large change in the exchange rate could
UHVXOWLQIRUHFDVWLQÁDWLRQGHYLDWLQJVLJQLÀFDQWO\IURP
WKH LQÁDWLRQ REMHFWLYH UDQJH LQ WKH PHGLXP WHUP
which would prompt a contemporaneous policy response to anticipated second-round effects.
On account of the foregoing reasons, instead of
using a short run recursive restriction to identify the
exchange rate shock, a long run identifying restriction
is used to allow for the potential two-way contemporaneous interaction to be determined by the data. The
long-run restriction used assumes that a monetary
policy shock has no permanent effect on the real exchange rate. This is a standard long-run neutrality
of nominal shocks,8 which is consistent with a large
class of models in the monetary policy literature. As
observed by Giordani (2001, p.2), “[few] propositions
in macroeconomics are less controversial than longrun money neutrality...”.
Given, the use of the long run identifying restriction, the real exchange rate variable enters the model
LQ ÀUVWGLIIHUHQFHG IRUP GUHHU  QRW OHYHO IRUP ,Q
this case, as the long-run restriction is applied to the
change in the real exchange rate, the effects of a monetary policy shock on the level of the real exchange
UDWH ZLOO HYHQWXDOO\ VXP WR ]HUR 7KLV LV HVVHQWLDO
given that the level of the real exchange rate is nonstationary (according to the unit root test, although
the test result is not reported).

6. ESTIMATION AND EMPIRICAL RESULTS
The SVAR and recursive VAR models were estimated
over three sample periods: the whole time period
 ²   WKH À[HG H[FKDQJH UDWH SHULRG
(1993:3 – 2005:1) and the crawling band period
(2005:2 – 2011:1).9 The change in the exchange rate
UHJLPHEHWZHHQWKHÀ[HGDQGFUDZOLQJEDQGH[FKDQJH
rate systems is used to determine the choice of sample
periods, given the substantial change in the exchange
rate regime (with potential effect on the monetary
policy operations) that was accompanied a large devaluation of the Pula. In searching for the optimal lag
 6HYHUDOVWXGLHVVSHFLÀHGWKH69$5PRGHOWRDOORZIRU
the possibility of simultaneity (or, at least, endogeneity
of the exchange rate) in the context of a crawling band
exchange rate system, although with wider bands – e.g.,
±1 percent and ±15 percent (Creel and Levaseur, 2005;
Elbourne and de Haan, 2005; and Mirdala, 2009).
8

This view is based on the quantity theory of money which
states that one-time permanent changes in nominal
variables have no effect on real variables in the long run
(Serletis and Koustas, 1998).

9

The total time span of the data was constrained by
availability of quarterly GDP data and the cut-off time
to complete the paper.
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length, the VAR model was initially estimated with 4
lags for the (1993:3 – 2011:1) and (1993:3 – 2005:1)
periods, while 2 initial lags were used for the (2005:2
– 2011:1) period, given the short sample period. The
lag length selection process was undertaken using
the Likelihood Ratio, Final Prediction Error, as well as
WKH$NDLNH+DQQDQ4XLQQLQIRUPDWLRQDQG6FKZDU]
criteria. Although the residuals of the optimal VAR
model typically fail the normality test, they are free
from autocorrelation and heteroscedasticity problems. In addition, all the models satisfy the stability
condition, which is necessary for the validity of impulse response analysis.
Prior to presentation of results, several comments
on the data used in the models (plotted in Appendix II)
should be made – the comments relate to the derivaWLRQDQGRUFKDUDFWHULVWLFVRIWKHGDWD7KHLQÁDWLRQ
rate series was derived as the percentage change in
the CPI (headline) for the year’s quarter over the CPI
for the same quarter in the previous year, instead
of the quarter-on-quarter percentage change, hence
denoted by dcpi4 (instead of dcpi). The nominal and
real effective exchange rates are weighted average of
a basket of foreign currencies (in nominal and real
terms, respectively). On account of high volatility
and/or effects of seasonality, the non-mining output,
headline consumer price index (CPI), and effective
exchange rate (nominal and real) series were seasonDOO\DGMXVWHGXVLQJWKH;ÀOWHU$VIRUWKHRXWSXW
series, caution is needed in interpreting the data,
because the high volatility of the published data may
be due to measurement errors. This is especially the
FDVHJLYHQWKDWWKHGDWDDUHRIWHQVXEMHFWWRVLJQLÀcant revisions. Such measurement errors could have
impact on the empirical results.
Analysis in SVAR frameworks is mainly conducted
in terms of impulse response functions (IRFs) and/
or variance decompositions. This paper uses IRFs to
examine the dynamic response of macroeconomic
variables in the Botswana economy to monetary policy
and exchange rate shocks. Impulse responses of domestic variables to the exchange rate shock are also
examined since, for a small open economy, such as
Botswana, the exchange rate plays a very important
role in the formulation of monetary policy; given its
VXEVWDQWLDOLQÁXHQFHRQWKHRYHUDOOSULFHOHYHO
7KHUHVXOWVDUHSUHVHQWHGEHORZÀUVWIURPXVLQJ
WKHVWUXFWXUDOLGHQWLÀFDWLRQVWUDWHJ\DQGWKHQIURP
the Cholesky decomposition strategy. The change in
the exchange rate regime during the span of the data
DOORZVRQO\RQH69$5PRGHOWREHLGHQWLÀHGXVLQJWKH
VWUXFWXUDOLGHQWLÀFDWLRQZKHUHDVIRXUPRGHOVXVHWKH
&KROHVN\VFKHPH6SHFLÀFDOO\WKH&KROHVN\VFKHPH
LVXVHGIRUERWKWKHÀ[HGDQGFUDZOLQJH[FKDQJHUDWH
UHJLPHVVLQFHLQWKHÀ[HGH[FKDQJHUDWHV\VWHPWKH
exchange rate variable becomes exogenous in the
model. However, in the crawling exchange rate regime,
WKHVKRUWVDPSOHVL]HSUHYHQWVXVHRIWKHORQJUXQ
UHVWULFWLRQRIVWUXFWXUDOLGHQWLÀFDWLRQ

5HVXOWVRI6WUXFWXUDO,GHQWLÀFDWLRQ
The results, presented in Appendix I (in Figures 1a
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through 5b), are in terms of impulse functions. The
IRFs show point estimates of responses (central forecasts) of variables to a one standard deviation rise in
the Bank Rate, as well as responses of the variables
to either the real or nominal effective exchange rate.
Along with the IRFs are the corresponding 95 percent
FRQÀGHQFHOLQHV²VLJQLÀFDQFHRIDQLPSXOVHUHVSRQVH
RFFXUVZKHQERWKFRQÀGHQFHOLQHVOLHRQWKHVDPH
VLGHRIWKH]HUROLQH5HVXOWVIRUWKHIXOOVDPSOHSHULRG
are presented in Figure 1a through Figure 3b.
The results presented in Figures 1a and 1b are
IURPDPRGHOVSHFLÀHGWRLQFOXGHWKHÀUVWGLIIHUHQFH
of the real effective exchange rate (dreer). The model
ZDV LGHQWLÀHG XVLQJ WKH VWUXFWXUDO LGHQWLÀFDWLRQ
scheme. In Figure 1a, (1.1a) shows the response
in the Bank Rate to a monetary policy shock.10 The
Bank Rate rises in response to the policy shock, as
LWVKRXOGZKHQWKHPRGHOKDVVXFFHVVIXOO\LGHQWLÀHG
the monetary policy shock, and gradually returns to
the base line value.
The endogenous response of inflation to the
PRQHWDU\ SROLF\ VKRFN LV VKRZQ LQ E ,QÁDWLRQ
falls quickly within a period of 2 quarters, albeit not
VLJQLÀFDQWO\VLQFHWKH]HUROLQHOLHVLQVLGHWKHFRQÀGHQFHEDQG,QÁDWLRQFRQWLQXHVWRIDOOZLWKPD[LPXP
HIIHFWDURXQGWKHWKLUGTXDUWHUZKHUHLQÁDWLRQZRXOG
have declined by a value within 0.2 – 0.25 percentage
SRLQWVDQGWKHQUHWXUQVWRWKHEDVHOLQHE\WKHÀIWK
TXDUWHU7KHLQLWLDOGHFOLQHLQLQÁDWLRQLVFRQVLVWHQW
with macroeconomic theory (as the policy rate rises,
investment and consumption of durable goods will
fall, resulting in lower output growth). On the other
hand, the empirical reaction of output to the policy
shock (1.1c) is counter-intuitive, given that the restrictive monetary policy results in a weak positive
response (instead of negative) of the level of output.
6LPLODUO\ WKH LQFUHDVH LQ LQÁDWLRQ DIWHU WKH ÀIWK
quarter contradicts theory.
A possible reason for the unexpected behaviour
RILQÁDWLRQDQGRXWSXWWRWKHSROLF\VKRFNFRXOGEH
due to, as argued by Barakchian and Crowe (2010),
a change in the policymaking environment during
the period. Notably, there have occurred changes
in the monetary policy framework in Botswana and
exchange rate regime, as explained in Section 3.
With respect to the real exchange rate variable,
the one-off unexpected one standard deviation rise in
the policy rate results in the immediate appreciation
(increase in dreer) by 0.5 percentage points (see 1.1d).
This impact response is consistent with the conWHPSRUDQHRXVUHDFWLRQDOORZHGE\WKHLGHQWLÀFDWLRQ
scheme of the growth of the real effective exchange
rate. After this impact effect, the exchange rate depreciates back to the steady-state value, roughly within
WKHÀUVWTXDUWHU%RWKWKHLPSDFWDSSUHFLDWLRQDQG
the subsequent depreciation of the real exchange rate

10 Figure 1.1a shows that a one standard deviation shock
(denoted by smp in the charts) to the policy rate is
equivalent to a 0.25 percentage points change in the
Bank Rate. This is consistent with the Bank’s adjustment of the Bank Rate by at least 25 basis points.
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DUHLQVLJQLÀFDQW7KHIDVWUHVSRQVHRIGUHHURFFXUV
PDLQO\GXHWRWKHIDVWUHDFWLRQRIWKHGRPHVWLFLQÁDtion to the policy tightening.
The following discussion examines the transmission of foreign shocks to the Botswana economy in
terms of the impulse responses of domestic macroeconomic variables to a shock in the exchange rate
variable (denoted by srxr in the charts). The results
are presented in 1.2a through 1.2d in Figure 1.2.
Firstly, 1.2a shows that, consistent with theory, dreer
increases in response to the one standard deviation
shock in the exchange rate. Moreover, the growth of
the real exchange rate rises, instantaneously, by a
notable magnitude (about 1.8 percentage points) that
LVVLJQLÀFDQWO\JUHDWHUWKDQ]HUR
7KHH[FKDQJHUDWHVKRFNUHVXOWVLQDVLJQLÀFDQW
GHFUHDVHLQGRPHVWLFLQÁDWLRQ E DOEHLWE\DVPDOO
PDJQLWXGH ,Q SDUWLFXODU GRPHVWLF LQÁDWLRQ UHDFWV
to the appreciation in the exchange rate by falling
quickly, reaching a maximum impact around the
VHFRQGTXDUWHUZLWKLQÁDWLRQKDYLQJIDOOHQE\PRUH
than –0.4 percentage points. This outcome is in line
with macroeconomic theory since an appreciation in
the exchange rate will reduce aggregate demand, and
KHQFHLQÁDWLRQE\UHGXFLQJQHWH[SRUWV7KHUHVSRQVH
of the level of output to the one standard deviation
exchange rate appreciation is consistent with theory
RYHUWKHÀUVWWKUHHTXDUWHUVDOWKRXJKLWLVVPDOOLQ
magnitude – a maximum decline of about –0.2 percent
(see 1.2c). After the third quarter, output rises above
the base line for an extended period over the forecast
KRUL]RQZKLFKLVLQFRQVLVWHQWZLWKWKHRU\11
The impulse responses of the policy rate to the
exchange rate shock (in 1.2d) accord with theory and
sound monetary policy. The policy rate decreases,
instantaneously, in response to exchange rate appreciation. This implies that as the exchange rate
appreciates and thereby contributing to a decline in
GRPHVWLFLQÁDWLRQWKH%DQNLVLQDSRVLWLRQWRFRQduct policy easing. In the circumstances, the cut in
the policy rate to support growth would be consistent
with medium-term price stability.
Finally, the results indicate that a monetary policy
shock has some contemporaneous effect on the exchange rate (1.1d), while the exchange rate shock also
KDVVRPHLQVWDQWDQHRXVLQÁXHQFHRQWKHSROLF\YDULable (1.2d), suggesting existence of a simultaneous
relationship between the two variables. However, the
contemporaneous reactions of the real exchange rate
to monetary policy and vice versa are both numeriFDOO\VPDOODQGLQVLJQLÀFDQW+HQFHWKHHYLGHQFHIRU
a simultaneous relationship is weak.
2YHUDOOWKHUHVSRQVHVRILQÁDWLRQDQGRXWSXWWRD
monetary policy shock are largely counter-intuitive.
Firstly, the output response is in the wrong direc-

11 It should be noted that the responses of the macroeconomic variables to the interest rate and exchange rate
shocks do not improve when the Cholesky scheme is
XVHG WR LGHQWLI\ WKH 9$5 VSHFLÀHG WR LQFOXGH WE \Q
dcpi4, reer, br. In fact, the results deteriorate to some
extent.
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WLRQ6HFRQGO\WKHFRQYHQWLRQDOUHVSRQVHRILQÁDWLRQ
to a monetary policy shock occurs entirely in the
ÀUVWIRXUTXDUWHUVDÀQGLQJZKLFKLVQRWFRQVLVWHQW
with the predominant view in monetary economics
that the impact of policy through the transmission
mechanism is characterised by “long and variable
ODJVµ )ULHGPDQ .

Results of Cholesky Decomposition
All the models estimated over samples 1993:3 –
DQG²ZHUHLGHQWLÀHGXVLQJWKH
Cholesky decomposition. Cholesky models include
neer being used instead of the reer, since the longrun restriction does not apply when the exchange
rate is nominal. Meanwhile, the use of the reer and
WKHDVVRFLDWHGVWUXFWXUDOLGHQWLÀFDWLRQ ZKLFKLVDSpropriate for the crawling band system) is hindered
E\WKHVPDOOVDPSOHVL]H7KHUHVSRQVHVRIYDULDEOHV
to one standard deviation positive shocks (in the
Cholesky scheme) to the Bank Rate and exchange
rate are presented in Figures 2a through 5b.
The results presented in Figure 2a through 3b are
from a model of the full sample period. In Figure 2a
DQGEWKHPRGHOZDVVSHFLÀHGVXFKWKDWWKHQHHULV
treated as an endogenous variable in the system, except to monetary policy – this concurs with Elbourne
and de Haan (2005), who argued that, in the context
of a crawling band exchange rate regime, the neer
should be treated as an endogenous variable. HowHYHULQ)LJXUHVDDQGEWKHPRGHOZDVVSHFLÀHGVR
that the neer is exogenous in the system.
Results due to the Cholesky decomposition differ
substantially from those obtained through structural
VAR, with respect to all variables, except for the interest rate. Notably, the Cholesky scheme generates
WKHW\SLFDOSULFHSX]]OH E ZKHUHE\LQÁDWLRQULVHV
in response to a monetary policy tightening, unlike
WKH VWUXFWXUDO LGHQWLÀFDWLRQ IRU ZKLFK LQÁDWLRQ GHcreases within the initial 4 quarters. Secondly, the
appreciation and subsequent depreciation (1.1d) of
the reer following the monetary policy shock (which is
predicted by Dornbusch’s overshooting model) under
VWUXFWXUDOLGHQWLÀFDWLRQLVPXFKIDVWHUWKDQWKHDSpreciation (and subsequent depreciation) of the neer
associated with the policy shock under the Cholesky
approach (2.1d). In the latter case, the neer appreciates gradually up to quarter 17 or 18, after which
a gradual depreciation begins – this is the delayed
overshooting phenomenon explained above. Following appreciation in the neer and reer, respectively,
RXWSXWIDOOVWKURXJKRXWWKHIRUHFDVWKRUL]RQXQGHU
the Cholesky scheme (2.2c), while it decreases only
EULHÁ\XQGHUWKHVWUXFWXUDOLGHQWLÀFDWLRQ F 
0HDQZKLOHLQÁDWLRQIDOOVIROORZLQJDQXQH[SHFWHG
appreciation of the exchange rate under both types
RILGHQWLÀFDWLRQ+RZHYHULQÁDWLRQGHFOLQHVOHVVLQ
response to the shock in neer (denoted by sxr in the
charts) under the Cholesky scheme than in reaction to appreciation of the reer under the structural
LGHQWLÀFDWLRQVFKHPH2QWKHRWKHUKDQGWKHGHFOLQH
LQLQÁDWLRQLVVLJQLÀFDQWRYHUWKHZKROHRIWKHÀUVW
three quarters under the Cholesky approach, not just
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VLJQLÀFDQWRYHUDSHULRGRIWRTXDUWHUV2YHUDOO
EHWWHUUHVXOWVDUHREWDLQHGXVLQJVWUXFWXUDOLGHQWLÀFDtion, compared to those obtained using the Cholesky
VFKHPHPDLQO\GXHWRWKHSULFHSX]]OHDULVLQJIURP
the latter.
Figures 3a and 3b present results from a model
similar to that whose results are in Figures 2a and
E %RWK PRGHOV DUH LGHQWLÀHG XVLQJ WKH &KROHVN\
LGHQWLÀFDWLRQWKHGLIIHUHQFHLVWKDWLQ)LJXUHVDDQG
3b the neer is treated as exogenous with respect to
all domestic variables. A comparison of the results
from these two models shows that the results are very
similar, with respect to the dynamic responses of all
the macroeconomic variables.
7XUQLQJWRWKHÀ[HGH[FKDQJHUDWHUHJLPHSHULRG
results are reported only for one model due to space
FRQVWUDLQW5HVXOWVIURPRWKHUPRGHOVSHFLÀFDWLRQV
in this regime are similar. The model, whose results
DUHUHSRUWHGLQ)LJXUHVDDQGEZDVLGHQWLÀHGXVing the Cholesky approach. In this model the neer is
assumed to be exogenous. This assumption is necessary, given that the exchange rate was more rigidly
À[HG LQ WKLV SHULRG ZLWK LQIUHTXHQW ODUJH GLVFUHWH
changes.
As can be seen in Figures 4.1a to 4.1d, a shock
LQPRQHWDU\SROLF\SURGXFHVDSULFHSX]]OHDVLVWKH
case in Figures 2a to 3b, where the Cholesky scheme
is also used. A notable outcome is that the neer apSUHFLDWHVERWKTXLFNO\DQGVXEVWDQWLDOO\RYHUWKHÀUVW
5 quarters, reaching a maximum of over 0.5 percent in
the sixth quarter. Thereafter, there is also a somewhat
quick depreciation, which dies out by quarter 15. This
UHVXOWPD\EHUHÁHFWLYHRIWKHQDWXUHRIWKHH[FKDQJH
rate regime whereby, as Botswana’s real exchange
rate appreciated beyond what was consistent with
reer stability, the nominal exchange rate would be
devalued and/or technically adjusted. For example,
the exchange rate was devalued by a large percent
in February 2004 and May 2005.
This contrasts with the more gradual and lower
appreciation of the nominal exchange rate following
a monetary policy shock in the crawling band regime
in which the exchange rate is adjusted continuously
by small amounts and in a forward-looking manner
(discussion of these results will follow soon). In response to an exchange rate shock, output decreases
instantaneously by over –0.3 percent and continues
WRIDOOE\RYHU²SHUFHQWLQWKHÀUVWRUTXDUters. From the third quarter, output increases above
the base line. Similarly, the monetary policy shock
UHVXOWVLQDQLQVWDQWDQHRXVIDOOLQLQÁDWLRQE\²
SHUFHQWDJHSRLQWVDIWHUZKLFKLQÁDWLRQIDOOVIXUWKHU
to the maximum of about –0.2 percent. The fall in
LQÁDWLRQWKHQGLPLQLVKHVXQWLOLWULVHVDERYHWKHEDVH
line between quarters 3 and 4, and reaching a maxiPXP LQFUHDVH LQ WKH ÀIWK TXDUWHU EHIRUH GHFOLQLQJ
substantially again. Overall, there is no clear pattern
IRULQÁDWLRQIROORZLQJDQH[FKDQJHUDWHVKRFNVLQFH
WKH,5)ÁXFWXDWHVDURXQGWKHVWHDG\VWDWHYDOXH EDVH
line). The lack of a clear pattern also exists and is
exacerbated in respect of the response of the Bank
Rate to the exchange rate shock.

THE MONETARY TRANSMISSION MECHANISM
In the case of the crawling band, most of the impulse responses of macroeconomic variables to either
WKHSROLF\RUH[FKDQJHUDWHVKRFNÁXFWXDWHDURXQG
the base line, which is not informative (see Figures 5a
and 5b). This outcome is most likely due to the small
VDPSOHVL]HRIRQO\\HDUVIRUWKHUHJLPH
Turning to the comparison of results with those
of Kganetsano (2007), both this paper and Kganetsano show that policy is weakly transmitted via the
interest rate channel. The IRFs of the policy rate and
GRPHVWLFLQÁDWLRQWRWKHSROLF\VKRFNLQWKLVSDSHU
are similar to those found by Kganetsano. That is, in
response to a monetary policy shock, the policy rate
rises instantaneously, and then gradually returns to
the steady state (base line). The difference in results
DULVH LQ WKDW .JDQHWVDQR·V VWXG\ ÀQGV WKH LPSDFW
effect value of 50 basis points, whereas this study
estimates the value to be 25 basis points. The reason
for Kganetsano’s 50 basis points is that the sample
period for his study is 1984:1 – 2004:4, whereas prior
to 2005, the Bank never adjusted the policy rate by
an amount less than 50 basis points. Another differHQFHH[LVWVZLWKUHVSHFWWRWKHUHVSRQVHVRILQÁDWLRQ
WRWKHPRQHWDU\SROLF\VKRFN.JDQHWVDQRÀQGVWKDW
LQÁDWLRQUHVSRQGVE\IDOOLQJLQLWLDOO\DQGWKHQULVLQJ
above the steady state in the fourth quarter. However,
WKHUHVXOWVRIWKLVVWXG\VKRZWKDWLQÁDWLRQIDOOVLQLWLDOO\EXWXQOLNHLQ.JDQHWVDQRLQÁDWLRQULVHVDERYH
WKHEDVHOLQHLQWKHÀIWKTXDUWHU7KXVWKURXJKWKH
69$5DSSURDFKWKLVVWXG\ÀQGVDORQJHUWUDQVPLVsion mechanism (beyond a year).
As to the reason for the subsequent counterLQWXLWLYHULVHLQLQÁDWLRQ.JDQHWVDQRDVVRFLDWHGWKH
SX]]OH ZLWK WKH UHDFWLRQ RI GRPHVWLF FUHGLW WR WKH
shock – credit rises and remains above the steady
VWDWHIRUDERXWTXDUWHUV$OWKRXJK WKH69$5LQ
this paper does not include credit in the model, this
conjecture is considered relevant, at least partly, in
H[SODLQLQJ WKH XQGHUO\LQJ EHKDYLRXU RI LQÁDWLRQ $
major difference in results relate to the IRF of output.
.JDQHWVDQRÀQGVDQHJDWLYHUHVSRQVHRIRXWSXWZKLOH
WKLV VWXG\ ÀQGV D SRVLWLYH UHVSRQVH RI RXWSXW WR D
contractionary policy.

7. CONCLUSION
This paper has applied the SVAR methodology to
model and investigate Botswana’s monetary policy
framework. Both the structural and Cholesky idenWLÀFDWLRQ DSSURDFKHV DUH XVHG WR REWDLQ HVWLPDWHV
of the impact of monetary policy and exchange rate
shocks in an open economy context. The structural
approach imposes both short-run and long-run restrictions, with a view to capturing any possible interaction between monetary policy and the exchange
rate. This approach builds on the traditional (closed
economy) VAR literature by assuming a recursive
ordering between domestic macroeconomic variables
and monetary policy. However, the departure from
the standard approach of extending the recursive
structure to open economy models emanates from the
use of the long-run restriction to distinguish between
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monetary policy and exchange rate shocks. Thus, the
resultant SVAR model allows simultaneous response
between monetary policy and the exchange rate.
6HYHUDOPRGHOVDUHLGHQWLÀHGXVLQJWKH&KROHVN\GHFRPSRVLWLRQUHÁHFWLQJWKHHYROXWLRQRIWKHH[FKDQJH
rate regime and for purposes of comparison.
In terms of results presented through impulse
response functions, the structural identification
based model produced better results, overall, than
the Cholesky based model. In particular, although the
direction and magnitude of the dynamic responses
of macroeconomic variables to both the monetary
policy and exchange rate shocks are largely the same,
WKHGLIIHUHQFHFRQFHUQVWKHUHVSRQVHRILQÁDWLRQWR
a monetary policy shock. Notably, while the model
EDVHG RQ VWUXFWXUDO LGHQWLÀFDWLRQ FDSWXUHV WKH H[SHFWHGIDOOLQLQÁDWLRQ RYHUWKHÀUVWTXDUWHUV GXH
to policy tightening, the Cholesky based model shows
DQLQFUHDVHLQLQÁDWLRQ SULFHSX]]OH +RZHYHUERWK
models show a weak positive response in output to the
monetary policy shock, which is a counter-intuitive
outcome. Similarly, both types of model generate
similar results with respect to the responses of variables to the exchange rate shock. This is true when
models are estimated over the whole sample period
(1993:3 – 2011:1).
The aforementioned difference in results from
WKH WZR LGHQWLÀFDWLRQ DSSURDFKHV LQGLFDWH WKDW DOlowing for simultaneity between monetary policy
and the exchange rate is necessary in the case of the
Botswana economy, in order to more accurately identify the monetary policy shock and, in turn, obtain
more accurate dynamic responses of macroeconomic
variables to policy. Nevertheless, direct evidence of
feedback effects between the exchange rate and monetary policy is quite weak. It is conjectured that, as
more data become available, a SVAR model of the data
(from 2005) will obtain even better results.
2YHUDOOWKHHPSLULFDOUHVXOWVIURPWKHLGHQWLÀHG
VAR model indicate that the capability of monetary
SROLF\WRLQÁXHQFHERWKHFRQRPLFDFWLYLW\DQGLQÁDWLRQLVVWLOOOLPLWHGSHUKDSVUHÁHFWLQJWKHLVVXHVUHODWLQJWRWKHVL]HVWUXFWXUHDQGGHYHORSPHQWDODVSHFWRI
the banking and capital market system in Botswana.
7KLV LV UHÁHFWHG E\ WKH ZHDN LQWHUHVW UDWH FKDQQHO
²DOWKRXJKWKHVKRFNWRPRQHWDU\SROLF\LQÁXHQFHV
LQÁDWLRQLQWKHULJKWGLUHFWLRQRYHUWKHÀUVWTXDUWHUV
WKHLPSDFWLVQRWVLJQLÀFDQW0RUHRYHUWKHUHLVDQ
XQH[SODLQHGUHYHUVDORIWKHLPSDFWRQLQÁDWLRQRYHU
WKHIRUHFDVWKRUL]RQDVZHOODVWKHFRXQWHULQWXLWLYH
impact on output. Meanwhile, the exchange rate
channel has a dominating role in the monetary transmission process. The exchange rate shock not only
LQÁXHQFHV HFRQRPLF DFWLYLW\ LQ WKH ULJKW GLUHFWLRQ
LWDOVRLQÁXHQFHVLQÁDWLRQ VLJQLÀFDQWO\ LQWKHULJKW
direction. More comforting is that the exchange rate
effect complements monetary actions. That is, a tight
PRQHWDU\ SROLF\ DFWLRQ FDXVHV LQÁDWLRQ WR GHFOLQH
initially (Figure 1a). In the circumstances, there is
immediate real exchange rate appreciation which also
DGGVWRWKHGHFUHDVHLQGRPHVWLFLQÁDWLRQ )LJXUHE 
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APPENDIX I
5HVXOWVIRUWKH7RWDO7LPH3HULRG ²
FIGURE 1A: RESPONSES OF MACROECONOMIC VARIABLES TO A MONETARY POLICY SHOCK
FIGURE 1.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

FIGURE 1.1C: RESPONSES OF YN TO A UNIT SHOCK TO SMP

FIGURE 1.1B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

FIGURE 1.1D: RESPONSES OF DREER TO A UNIT SHOCK TO SMP


Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJVWUXFWXUDOLGHQWLÀFDWLRQ

7KH9$5PRGHORUGHUVYDULDEOHVDV WE\QGFSLGUHHUEU WKHH[FKDQJHUDWH WKHÀUVWGLIIHUHQFHRI
the real effective exchange rate (dreer)) is endogenous in the system, except to monetary policy.
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FIGURE 1B: RESPONSES OF MACROECONOMIC VARIABLES TO AN EXCHANGE RATE SHOCK
FIGURE 1.2A: RESPONSES OF DREER TO A UNIT SHOCK TO SRXR

FIGURE 1.2B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SRXR

FIGURE 1.2C: RESPONSES OF YN TO A UNIT SHOCK TO SRXR

FIGURE 1.2D: RESPONSES OF BR TO A UNIT SHOCK TO SRXR


Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
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,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJVWUXFWXUDOLGHQWLÀFDWLRQ
7KH9$5PRGHORUGHUVYDULDEOHVDV WE\QGFSLGUHHUEU WKHH[FKDQJHUDWH WKHÀUVWGLIIHUHQFHRI
WKHUHDOHIIHFWLYHH[FKDQJHUDWH GUHHU LVHQGRJHQRXVLQWKHV\VWHPH[FHSWWRPRQHWDU\SROLF\
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FIGURE 2A: RESPONSES OF MACROECONOMIC VARIABLES TO A MONETARY POLICY SHOCK
FIGURE 2.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

FIGURE 2.1C: RESPONSES OF YN TO A UNIT SHOCK TO SMP

FIGURE 2.1B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

FIGURE 2.1D: RESPONSES OF NEER TO A UNIT SHOCK TO SMP


Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, yn, dcpi4, neer, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is endogenous in the system, except to monetary policy.
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FIGURE 2B: RESPONSES OF MACROECONOMIC VARIABLES TO AN EXCHANGE RATE SHOCK
FIGURE 2.2A: RESPONSES OF NEER TO A UNIT SHOCK TO SXR

FIGURE 2.2C: RESPONSES OF YN TO A UNIT SHOCK TO SXR



FIGURE 2.2B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SXR

FIGURE 2.2D: RESPONSES OF BR TO A UNIT SHOCK TO SXR

Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, yn, dcpi4, neer, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is endogenous in the system, except to monetary policy.
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FIGURE 3A: RESPONSES OF MACROECONOMIC VARIABLES TO A MONETARY POLICY SHOCK
FIGURE 3.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

FIGURE 3.1C: RESPONSES OF YN TO A UNIT SHOCK TO SMP

FIGURE 3.1B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

FIGURE 3.1D: RESPONSES OF NEER TO A UNIT SHOCK TO SMP



Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, neer, yn, dcpi4, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is exogenous to the domestic economy.
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FIGURE 3B: RESPONSES OF MACROECONOMIC VARIABLES TO AN EXCHANGE RATE SHOCK
FIGURE 3.2A: RESPONSES OF NEER TO A UNIT SHOCK TO SXR

FIGURE 3.2C: RESPONSES OF YN TO A UNIT SHOCK TO SXR

FIGURE 3.2B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SXR

FIGURE 3.2D: RESPONSES OF BR TO A UNIT SHOCK TO SXR


Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, neer, yn, dcpi4, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is exogenous to the domestic economy.
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RESULTS FOR THE FIXED EXCHANGE RATE REGIME (1993:3 – 2005:1)
FIGURE 4A: RESPONSES OF MACROECONOMIC VARIABLES TO A MONETARY POLICY SHOCK
FIGURE 4.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

FIGURE 4.1C: RESPONSES OF YN TO A UNIT SHOCK TO SMP

FIGURE 4.1B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

FIGURE 4.1D: RESPONSES OF NEER TO A UNIT SHOCK TO SMP


Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, neer, yn, dcpi4, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is exogenous to the domestic economy.
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FIGURE 4B: RESPONSES OF MACROECONOMIC VARIABLES TO AN EXCHANGE RATE SHOCK



FIGURE 4.2A: RESPONSES OF NEER TO A UNIT SHOCK TO SXR

FIGURE 4.2B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SXR

FIGURE 4.2C: RESPONSES OF YN TO A UNIT SHOCK TO SXR

FIGURE 4.2D: RESPONSES OF BR TO A UNIT SHOCK TO SXR

Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, neer, yn, dcpi4, br); the exchange rate (the level of the nominal effective
exchange rate QHHU LVH[RJHQRXVWRWKHGRPHVWLFHFRQRP\
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RESULTS FOR THE CRAWLING BAND EXCHANGE RATE REGIME (2005:2 – 2011:1)
FIGURE 5A: RESPONSES OF MACROECONOMIC VARIABLES TO A MONETARY POLICY SHOCK

FIGURE 5.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

FIGURE 5.1C: RESPONSES OF YN TO A UNIT SHOCK TO SMP

FIGURE 5.1B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

FIGURE 5.1D: RESPONSES OF NEER TO A UNIT SHOCK TO SMP


Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, yn, dcpi4, neer, br); the exchange rate (the level of the nominal
effective exchange rate (neer)) is endogenous in the system, except to monetary policy.
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FIGURE 5B: RESPONSES OF MACROECONOMIC VARIABLES TO AN EXCHANGE RATE SHOCK

FIGURE 5.2A: RESPONSES OF NEER TO A UNIT SHOCK TO SXR

FIGURE 5.2B: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SXR

FIGURE 5.2C: RESPONSES OF YN TO A UNIT SHOCK TO SXR

FIGURE 5.2D: RESPONSES OF BR TO A UNIT SHOCK TO SXR


Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.

,5)VDUHIURPD9$5PRGHORIODJVLGHQWLÀHGXVLQJ&KROHVN\GHFRPSRVLWLRQ
3. The VAR model orders variables as (tb, yn, dcpi4, neer, br); the exchange rate (the
level of the nominal effective exchange rate (neer)) is endogenous in the system,
except to monetary policy.
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APPENDIX 2
Model Variables

1RWHV2QDFFRXQWRIWKHPD[LPXPQXPEHURIFKDUDFWHUVDOORZHGE\WKH(YLHZVSURJUDPPHLQWKHQDPH
ÀHOGVKRUWIRUPRIYDULDEOHQDPHVKDVEHHQXVHGIRUVRPHRIWKHFKDUWV
*LYHQWKHUHDVRQLQQRWH120,1$/B())(&7,9(B(5VWDQGVIRUQRPLQDOHIIHFWLYHH[FKDQJHUDWH
5($/B())(&7,9(B(5VWDQGVIRUUHDOHIIHFWLYHH[FKDQJHUDWHDQG7%,//B6287+B$)5,&$VWDQGVIRU
7UHDVXU\ELOOUDWHIRU6RXWK$IULFD
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Risk and Reward in
&XUUHQF\'LYHUVLÀFDWLRQ
Strategies: Do Emerging
Markets Hold the Key (for
An Investor in Botswana)?
Pako Thupayagale1

ABSTRACT
This paper investigates the risk and reward associated with investing with
emerging market currencies (i.e., risky assets). The IMF’s Special Drawing Rights
(SDR) (i.e., a safe-haven asset) is also included in the analysis as a benchmark
comparator. The data show that, in terms
of the risk and returns relationship, investments in the currencies of Brazil, Russia,
India, China and South Africa (BRICS) provide evidence of the risk-return hypothesis
(i.e., high risks are associated with high
returns). The SDR is shown to provide a
hedge against the cyclicality of the foreign
exchange returns of the BRICS. The main
objective of this analysis is to evaluate
if a joint portfolio of the risky asset and
safe asset would generate a more attractive risk-reward ratio relative to an investment comprised entirely of a safe-haven
asset. The results of this exercise indicate that over both a 5-year and 10-year
investment horizon the joint investment
outperforms a simple SDR basket, in both
US dollar and pula terms. Finally, these
results may stimulate further discussion
on investor exposure to emerging markets
and the implications this may have on the
ULVNUHZDUGSURÀOH

1. INTRODUCTION
Investors can potentially improve the risk-adjusted
performance of their portfolios by investing internationally and thereby take advantage of the associated
UHWXUQDQGGLYHUVLÀFDWLRQEHQHÀWV,QGHHGWKHGLYHUVLÀFDWLRQDQGUHWXUQEHQHÀWVSURYLGHGE\HPHUJLQJ
PDUNHWVKDYHDWWUDFWHGVLJQLÀFDQWLQYHVWRUDWWHQWLRQ
ZKLFKLQWXUQKDVOHGWRVXEVWDQWLDOFDSLWDOLQÁRZV
to these economies. For investors appraised against
DVSHFLÀFEHQFKPDUNWKLVPD\PHDQDUHDGMXVWPHQW
of this benchmark in order to capture a greater opportunity set. At a more theoretical level, asset pricing models, such as the Sharpe-Linter capital asset
1

Chief Dealer, Financial Markets Department, Bank of
Botswana. The views expressed in the paper are those
RIWKHDXWKRUDQGGRQRWQHFHVVDULO\UHÁHFWWKRVHRIWKH
Bank of Botswana.

pricing model (CAPM) suggest that investors should
hold global portfolios. Empirically, many authors have
GRFXPHQWHGWKHJDLQVIURPLQWHUQDWLRQDOGLYHUVLÀFDtion of investment portfolios (e.g., Ang and Bekaert,
2002, and references therein).
Against this background, this paper considers
whether a risk-averse (or safety-conscious) investor
(e.g., an asset managers with a defensive mandate
or money market funds, or similar) in Botswana
could improve his/her risk-return ratio by widening
the universe of investable currencies. In particular,
diversify out of traditional safe-haven currencies
(such as the US dollar and Swiss franc) and into
emerging market currencies. Over the past decade,
given (comparatively) lower yields in most of the
advanced economies, investors have targeted investments in high-yielding emerging markets such
DVWKRVHRI%UD]LO5XVVLD,QGLD&KLQDDQG6RXWK
Africa (henceforth, the BRICS). This strategy is often
GHVFULEHGDVWKH¶VHDUFKIRUUHWXUQV·,QWKLVUHJDUG
a common strategy is the carry trade, which has attracted investors because of its high risk-adjusted
returns.2 The focus on the BRICS is notable for a
variety of reasons. First, the BRICS, currently account
for 25 percent of global GDP. Second, over the past
10 years (i.e., this study’s sample period), they have
contributed over a third of world GDP growth. Third,
looking forward to this decade, and beyond, it is anticipated that these trends will continue and become
even more pronounced (Goldman Sachs, 2007). The
%5,&6DUHOLNHO\WRUHPDLQNH\EHQHÀFLDULHVRIDQ\
VLJQLÀFDQWGLYHUVLÀFDWLRQLQLQWHUQDWLRQDOSRUWIROLRV
Success to this stage has been mostly a function of
currency strength and commodity ties. Other facWRUV²ÀQDQFLDOV\VWHPVWDELOLW\DQGVRYHUHLJQFUHGLW
considerations – also argue for the inclusion of these
DVVHWVLQDGLYHUVLÀHGJOREDOSRUWIROLR3 For purposes
of this analysis, the risk-averse investor is assumed
to invest exclusively in advanced economies and the
investment management function is undertaken in
accordance with the prudential principles of security
LHVDIHW\ SURÀWDELOLW\ LHUHWXUQ DQGOLTXLGLW\
using risk management concepts. For simplicity, this
paper will use the Sharpe ratio to evaluate the relative
attractiveness of an investment.4
This paper, therefore, examines if a risk-averse
investor in Botswana could improve his/her risk adjusted performance by diversifying out of traditional
safe-haven currency baskets and into the currencies
of the BRICS’ economies. The objective is to determine

2

Carry traders take a short position in a currency with a
low interest rate and a long position in a currency with
a high interest rate.

3

For example, the Morgan Stanley Composite Index
(MSCI) All Country World Investable Market index already includes the BRICS.

4

The Sharpe ratio is a risk-adjusted measure of return
that is often used to evaluate the performance of a
portfolio. The ratio helps to make the performance of
one portfolio comparable to that of another portfolio by
making an adjustment for risk.
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if a risk-averse investor would have been better off
exposed to a portfolio of advanced economy currencies
or a combination of developed and emerging market
currencies. After this investigation, appropriate policy
recommendations are made. This paper is organised
as follows. Section 2 provides a description of the
data and outlines the research methodology. Section
HYDOXDWHVWKHGHJUHHRI¶VHFXULW\·RU¶VDIHW\·LQWKH
foreign exchange markets of the BRICS’. In particular,
WKHOHVVYRODWLOH RUULVN\ DQDVVHWLVWKHPRUH¶VDIH·
it will be considered.5 The prevailing liquidity conditions in the BRICS vis-à-vis the advanced economies
DUHDOVRDVVHVVHGLQRUGHUWRHYDOXDWHWKH¶VDIHW\·RU
¶VHFXULW\·RILQYHVWPHQWVLQFHWKHDELOLW\WRHQWHURU
exit a position without an undue impact on the exchange is consistent with low volatility in the price (or
return) of the exchange rate (and hence the extent of
safety). Section 4 considers the total return and riskadjusted returns of the BRICS currencies vis-à-vis a
widely used basket of emerging market currencies.
Section 5 presents a currency composite comprised of
a BRICS currency and a standard proxy of advanced
economy currencies. For convenience, this study will
IRFXVRQWKH6RXWK$IULFDQUDQGDQG%UD]LOLDQUHDO
in terms of simulating the performance of a currency
composite benchmark, given that the relevant data
DUHUHDGLO\DYDLODEOH6HFWLRQFRQFOXGHV

2. DATA
The data used in this study are obtained from Bloomberg and consist of monthly observations, spanning
the period from January 2000 to December 2010,
IRUFXUUHQFLHV%UD]LOLDQUHDO %5/ 5XVVLDQURXEOH
(RUB), Indian rupee (INR), Chinese renminbi (CNY)
DQG6RXWK$IULFDQUDQG =$5 7KHVHDUHWKHUHIRUH
WKH FXUUHQFLHV RI %UD]LO 5XVVLD ,QGLD &KLQD DQG
South Africa (BRICS). In addition, the unit of account
of the International Monetary Fund (IMF), the Special Drawing Right (SDR) is included for comparative
purposes and to proxy a safe-haven currency or the
currency of the advanced economies. The CNY is
regulated by the authorities. Therefore, the results
KDYH QR PDUNHW VLJQLÀFDQFH DQG DUH RQO\ UHSRUWHG
for informational purposes.
Summary statistics for daily returns for bilateral
spot exchange rates for BRICS’ currencies (and the
SDR for comparative purposes) vis-à-vis the US dollar
are reported in Table 1 for the full sample period.
Amongst these currencies, the highest average daily
return was for the South African rand (at 0.1710 per-

 0RGHUQSRUWIROLRWKHRU\ 037 GHÀQHVULVNLQWHUPVRI
YRODWLOLW\037ZDVLQWURGXFHGE\0DUNRZLW]  ,W
GHÀQHVULVNDVWKHVWDQGDUGGHYLDWLRQRIUHWXUQ9RODWLOLW\
is, therefore, a measure of risk on returns.
 7KH VXPPDU\ VWDWLVWLFV IRFXV RQ SULFH UHWXUQ ZKLFK
only considers the capital gain on an investment. The
interest on price return (or simple currency return) here
is to highlight the basic time-series properties of these
currency returns. Total return analysis is considered in
6HFWLRQ
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cent), followed by the SDR (0.1100 percent) and then
WKH%UD]LOLDQUHDO SHUFHQW ZLWKWKH5HQPLQEL
delivering negative returns. In terms of variability, the
BRICS’ currencies, with the exception of China – due
WRLWVÀ[HGH[FKDQJHUDWHV\VWHPWLJKWHUPDQDJHPHQW
of exchange rates – are volatile relative to the SDR.
%UD]LOLDQFXUUHQF\UHWXUQVDUHWKHPRVWYRODWLOHZLWK
a standard deviation of 5.4147, followed by the South
African rand at 5.2334. The returns of the SDR are
the least variable. Most of the BRICS’ currencies are
positively skewed, which indicates a distribution with
an asymmetric tail extending towards more positive
values (i.e., there are extreme values towards the
positive end of a distribution). In a positively skewed
distribution, the mean is greater than the mode. Returns from the SDR are marked by a slight negative
skew. The SDR is relatively symmetric in its distribution and this suggests that, for the most part, the
returns are normally distributed. All the currency
returns display excess kurtosis, which indicates the
greater likelihood that future currency returns will be
either extremely large or extremely small (thus, in a
VHQVHNXUWRVLVLVDPHDVXUHRI¶YRODWLOLW\RIYRODWLOLW\· 
+RZHYHUIRUWKH6'5 DQGWRDOHVVHUH[WHQWWKH=$5 
WKHNXUWRVLVFRHIÀFLHQWLVYHU\FORVHWRWKDWDVVRFLDWHG
with a normal distribution (i.e., which has a kurtosis
FRHIÀFLHQWRIDQGWKHPHDVXUHVRIH[FHVVNXUWRVLV
are relative to 3). In fact, these basic summary statistics indicate that the returns distribution of the SDR
has in many respects – skewness and kurtosis – the
attributes of a normal distribution.
From the summary statistics presented above, a
picture of the return (mean return) and safety (i.e.,
comparative risk or volatility levels) emerges. In particular, BRICS’ currencies generally deliver higher
returns and more volatility (i.e., less safety) relative
to a traditional safe-asset currency.

3. SAFETY
The overarching objective for real money accounts
(these are typically endowment and pension funds, or
similar) is to ensure that funds are invested prudently,
such that they are readily available when needed, while
generating a reasonable return over the long run. Prudence is interpreted to mean safety or security in this
analysis. To analyse safety, four standard metrics are
used. First, sovereign credit ratings provide a basis in
which to examine the perceived safety of an investment.
Second, the annualised standard deviation of returns
is used to proxy risk. The lower the risk, the safer the
investment (return) is taken to be. Therefore, volatility
measured in terms of annualised volatility of returns
and the standard deviation of returns is also used to
calculate volatility and infer safety or security of the
investment. Third, safety is also evaluated through the
correlation with the Chicago Board Options Exchange
(CBOE) Volatility index (VIX), a widely used gauge of
market volatility. Finally, liquidity conditions in the
underlying market are used to deduce the safety of the
investment, since illiquid markets are associated with
wide bid-offer spreads which are indicative of risk.
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cies of the BRICS (with the exception of China, given
its capital controls) are more volatile (and, therefore,
OHVVVDIH 7KH=$5GHOLYHUVWKHKLJKHVWYRODWLOLW\DW
18.71, followed by the BRL at 17.87, while the RUB
and INR have an annualised standard deviations
RIDQGUHVSHFWLYHO\7KHUHWXUQIURPWKH
SDR is the least volatile (given that results from the
CNY are only informational given policy intervention)
with a standard deviation of 5.40. These results are,
therefore, consistent with the summary statistics
presented in Table 1 and the credit ratings provided
in Table 2 overleaf.

Sovereign debt ratings are intended to be forwardlooking indicators of the probability of default. They
are summary assessments of a government’s creditworthiness. The two major credit rating agencies
– Moody’s Investor Services (Moody’s) and Standard
DQG3RRU·V 6 3 ²LQGLFDWHWKDWWKHLUHYDOXDWLRQRI
government risk derives from the analysis of a wide
range of economic, social and political indicators (e.g.,
LQFOXGLQJSHUFDSLWDLQFRPH*'3JURZWKLQÁDWLRQ
external debt, level of economic development and
default history, etc.).7
TABLE 1. MONTHLY FOREIGN EXCHANGE RETURN: SUMMARY STATISTICS

Standard Deviation

Skewness

%UD]LOLDQUHDO %5/

Mean (percent)
0.1188

5.4147

1.4702

Kurtosis
7.9670

Russian rouble (RUB)

0.1275

2.6094

4.2455

37.4337

Indian rupee (INR)

0.0341

1.7786

0.3045

5.9926

&KLQHVHUHQPLQEL &1<

–0.1732

0.3894

–2.6596

10.5846

6RXWK$IULFDQUDQG =$5

0.1710

5.2334

0.6810

3.7479

6SHFLDO'UDZLQJ5LJKWV 6'5

0.0803

1.4637

–0.0314

3.3809

1. CNY is regulated by the authorities; hence, it is not market determined. Thus, results are not comparable and are, therefore, for informational purposes only.
2. Skewness characterises the degree of asymmetry of a distribution around its mean. In a positively skewed distribution, the mean is
greater than the mode and vice–versa in the case of a negatively skewed distribution. By knowing which way data are skewed, an analyst can better estimate whether a given (or future) foreign exchange return will be more or less than the mean.
.XUWRVLVLVDPHDVXUHRIZKHWKHUWKHGDWDDUHSHDNHGRUÁDWUHODWLYHWRDQRUPDOGLVWULEXWLRQ'DWDVHWVZLWKORZNXUWRVLVWHQGWRKDYH
DÁDWWRSQHDUWKHPHDQUDWKHUWKDQDVKDUSSHDN+LJKHUNXUWRVLVPHDQVPRUHRIWKHYDULDQFHLVWKHUHVXOWRILQIUHTXHQWH[WUHPHGHYLDWLRQVDVRSSRVHGWRIUHTXHQWPRGHVWO\VL]HGGHYLDWLRQV

7KH ÀUVW DQG VHFRQG FROXPQV RI 7DEOH  VKRZ
that all the BRICS countries are investment grade.
This indicates that their credit quality is favourable
and warrants investment. However, it is also apparent that their credit ratings are located at the lowest
tier of investment grade, i.e., they just make the
investment grade. Their ratings are thus precarious
with respect to investment grade status. FurtherPRUHDGRZQJUDGHEHORZ%%%%DDUHFODVVLÀHVWKH
FUHGLW UDWLQJ WR VSHFXODWLYH RU ¶MXQN· VWDWXV ZKLFK
would have adverse effects on the asset’s value. The
safety-conscious fund investor would appreciate the
investment grade rating, but would naturally be circumspect about investing in the BRICS.

9RODWLOLW\ RU5LVN SURÀOH
The fourth column of Table 2 presents the annualised
standard deviation of FX investments in the currenFLHVRIWKH%5,&67KHYRODWLOLW\ÀJXUHVDUHFRQVLVWHQW
with those presented in Table 1 insofar as the curren7

Sovereign credit ratings have a number of implications.
First, they are an important determinant of a country’s
borrowing costs in international capital markets. SecRQGWKLVUDWLQJPD\LQÁXHQFHSULYDWHÀQDQFLQJFRVWV
since it provides a reference point for the borrowing
OHYHOV RI ÀQDQFLDO LQVWLWXWLRQV DQG FRUSRUDWLRQV $QG
third, investment guidelines may oblige institutional
investors to construct their investment portfolios based
on the credit risk signaled by the rating notations.

Liquidity
Pension funds and other institutional investors often
emphasise the importance of investing in highly liquid
markets.8 In contrast, illiquid markets imply that the
cost of trading are high and the capacity of investors
to unwind their positions is limited (or generates substantial volatility), which, in turn, may deter market
entrants on both buy and sell sides. To evaluate market liquidity in the BRICS’ economies, daily foreign
exchange market turnover data are presented. The
SDR is also included as a benchmark comparator.
The last column of Table 2 highlights the dominant role of the SDR constituent currencies in global
foreign exchange turnover. These currencies are the
most heavily traded because their economies are
the largest and their capital markets are the deepest and most liquid. These currencies account for
more than three-quarters of daily foreign exchange
turnover. Turnover in the BRICS is shown to be very
small relative to the major international currencies.
However, from the perspective of an investor in Botswana, the liquidity conditions of the BRICS are not
challenging, given the comparatively modest turnover
8

Liquidity refers to the ability of market participants to
buy and sell securities. Liquidity is important because
with greater liquidity it is easier for investors to buy or
sell securities, investors are more likely to pay or receive
a competitive price for securities purchased or sold.
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TABLE 2: SOVEREIGN CREDIT RATINGS, VOLATILITY (OR RISK) AND MARKET LIQUIDITY
Standard & Poor’s

Moody’s

Annualised Standard
Deviation

Foreign Exchange
Market Turnover

%UD]LOLDQUHDO

BBB–

Baa3

17.87

0.7

Russian rouble

BBB

Baa1

8.69

0.9

Indian rupee

BBB–

Baa3

7.27

0.9

Chinese renminbi

AA–

Aa3

1.59

0.9

South African rand

BBB+

A3

18.71

0.7

AAA

Aaa

5.40

155.9

BRICS

International Monetary Fund
SDR

Notes:
1. Credit ratings are as of the end of 2010.
2. Within rating categories, S&P use (+) or (–) signs to show relative standing, with A+ being better than A or A–. Moody’s uses a modiÀHURIRUIRUWKHVDPHSXUSRVHZLWK$EHLQJEHWWHUWKDQ$RU$
3. Below investment grade is speculative grade.
4. The annualised standard deviation is calculated for each individual currency against the US dollar.
5. Foreign exchange market turnover is expressed in terms of the percentage share of available daily turnover. In addition, because two
currencies are involved in each transaction, the sum of the percentage shares of individual currencies totals 200%, instead of 100%.
6. The market turnover data are as at the end of 2010 and are from the Bank for International Settlements: Triennial Central Bank Survey – Report on Global Foreign Exchange Market Activity in 2010 (April).
7. The SDR is composed of the US dollar, euro, Japanese yen and British pound.
8. Daily foreign exchange market turnover is estimated at USD 4 trillion (BIS, 2010).

TABLE 3. CROSS CORRELATIONS – MONTHLY FX RETURN DATA FROM 2000 TO 2010
BRL
RUB
INR

BRL

RUB

INR

CNY

ZAR

SDR

VIX

1.00

0.24

0.38

0.10

0.25

–0.16

0.32

1.00

0.39

0.16

0.35

–0.48

0.33

1.00

0.14

0.42

–0.43

0.26

1.00

0.01

–0.17

0.13

1.00

–0.41

0.16

1.00

–0.10

CNY
ZAR
SDR
VIX

1.00

Notes:
7KHFRUUHODWLRQFRHIÀFLHQWLVDVWDWLVWLFDOPHDVXUHRIDVVRFLDWLRQ7KHOHVVFRUUHODWHGDVVHWVDUHWKHJUHDWHUWKHGLYHUVLÀFDWLRQEHQHÀW
2. VIX volatility index is a widely used proxy for global risk.

ratio of the domestic foreign exchange market. For
example, the net daily turnover in the South African
IRUHLJQH[FKDQJHPDUNHWZDV86'ELOOLRQLQWKH
third quarter of 2010 (compared to USD15.3 billion
in the previous quarter), of which 80 to 90 percent
is in the US Dollar (Nedbank, 2010). This suggests
WKDWWKHVKDUHRIWKH%RWVZDQDSXODLVLQVLJQLÀFDQW
from the perspective of the South African market. In
general, therefore, liquidity conditions in the BRICS
are, therefore, not restrictive from the perspective of
a Botswana-based investor. Evidently, SDR liquidity
is considerably higher, and all else equal, a global
investor would be more comfortable with trading
conditions in the SDR markets, given the much larger
liquidity base.

ascertain if the BRICS provide a hedge against global
volatility (or risky assets in general).9 Portfolio diverVLÀFDWLRQVHHNVWRPLQLPLVHULVN IRUDQ\JLYHQOHYHO
of return) by investing in currencies whose returns
are not correlated. From Table 4, it is apparent that
the currencies of the BRICS are correlated with risky
assets (i.e., assets whose future return is uncertain,
e.g., equities, commodities, etc.). The RUB returns are
most correlated (33 percent) with global risk, followed
E\%5/UHWXUQV SHUFHQW ZKLOH=$5UHWXUQVKDYH
D  SHUFHQW FRUUHODWLRQ ZLWK JOREDO YRODWLOLW\ 7KLV
means that as risky assets outperform, so too will
the currencies of the BRICS and vice-versa. In contrast, the SDR provides a hedge against volatility in
emerging market currency returns and risky assets,

&RUUHODWLRQZLWK5LVN\$VVHWV'LYHUVLÀFDWLRQRI
Risk

9

Table 3 presents the cross correlation between the
BRICS’ currencies and an index of global volatility
(represented by the VIX volatility index), in order to
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Global market volatility is proxied by the VIX volatility
index, the Chicago Board Options Exchange (CBOE)
volatility index, which is a forward-looking measure of
PDUNHWH[SHFWDWLRQVIRUWKH6 3HTXLWLHV7KH9,;
index is calculated as a weighted average of the implied
YRODWLOLW\IRU6 3FDOOVDQGSXWV
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TABLE 4: BRICS CURRENCIES: RISK–RETURN CHARACTERISTICS RELATIVE TO THE USD
Total Return (%)

Average Annual Excess Return

Sharpe Ratio

402.3

12.17

0.68

BRICS
%UD]LOLDQUHDO
Russian rouble

65.8

3.82

0.44

118.6

4.22

0.58

Chinese renminbi

37.6

1.03

0.65

South African rand

160.4

6.14

0.33

53.2

–3.16

–0.59

Indian rupee

International Monetary Fund (IMF)
SDR

Source: Bloomberg and author’s own calculations
Notes:
1. SDR is the unit of account of the International Monetary Fund. It is comprised of the US dollar, Euro, British pound and Japanese yen.
Weights are based on the IMF 2006 review.
2. Total return is computed as: Total Return =[(1+spot return)×(1+interest return)]–1. Total return incorporates two sources of return:
(interest) income and capital appreciation.
3. The excess return is the rate of return above and beyond the risk–free rate, which is usually the t–bill rate.
4. The Sharpe ratio is a commonly used measure of risk–adjusted performance that shows the average excess return (over the risk–free
return) per unit of volatility in excess return. The Sharpe ratio is very useful because, although one portfolio can earn higher returns than
its peers, it is only a good investment if those higher returns do not come with too much additional risk. The greater a portfolio’s Sharpe
ratio, the better its risk–adjusted performance has been.

PRUHJHQHUDOO\ DVUHÁHFWHGLQWKHFRUUHODWLRQEHWZHHQ
the VIX volatility index and the SDR). These results
point to the cyclicality of the high-yielding currencies
of the BRICS’ economies and the counter-cyclicality
of safe-haven currencies like the SDR. This analysis
also provides a simple, but powerful conclusion: highyielding currencies (such as those of the BRICS) are
cyclical, while the SDR is countercyclical.

5. RETURN
The return characteristics of BRICS’ currencies have
attracted investor attention.7KHÀUVWFROXPQRI7DEOH
4 shows that the total foreign exchange return against
the US Dollar over the past decade has been robust.
For example, investments in the BRL returned 402.3
SHUFHQW ZKLOH WKH =$5 DQG ,15 UHWXUQHG 
SHUFHQWDQGSHUFHQWUHVSHFWLYHO\,QFRQWUDVW
the SDR returned only 53.3 percent. In line with the
ordering of total return, the average annual excess
returns of BRL are the highest (12.17), followed by
=$5  ,15  58%  DQG&1<  ,Q
contrast, the SDR yields a negative return. The total
UHWXUQDQGH[FHVVUHWXUQÀJXUHVHVVHQWLDOO\LQGLFDWH
that the BRICS’ currencies were appreciating relative
to the USD.
7KH ÀQDO FROXPQ RI 7DEOH  SUHVHQWV WKH ULVN
adjusted returns or Sharpe ratio associated with
investing in the currencies of the BRICS. Even after
adjusting for risk (i.e., annualised standard deviation
as presented in the fourth column of Table 2), the
returns of the BRICS currencies outperform the SDR.
However, in terms of the Sharpe ratio, this ordering
is changed (given different underlying volatility proÀOHV)RUH[DPSOHWKH%5/LVVWLOOWKHEHVWSHUIRUPHU
ZLWKD6KDUSHUDWLRRIIROORZHGE\&1<  
,15  58%  DQGWKH=$5ZLWKWKHORZHVW
Sharpe ratio (0.33) given its high volatility (18.71)

UHODWLYHWRWKHH[FHVVUHWXUQ  JHQHUDWHGLQWKDW
foreign exchange market.

6. RETURN DYNAMICS FOR THE BOTSWANA
BASED INVESTOR10
In view of the robust total return and robust riskadjusted performance of the BRICS, a risk-averse
(or safety-conscious investor) fund investor in
Botswana may want some exposure to the BRICS
LQRUGHUWREHQHÀWIURPWKLVRXWSHUIRUPDQFH%5/
DQG=$5JHQHUDWHWKHKLJKHVWWRWDOUHWXUQDPRQJ
the currencies of the BRICS; 402.3 percent and
 SHUFHQW UHVSHFWLYHO\ 7DEOH   6LPLODUO\
the excess return they generate; 12.17 percent
DQGSHUFHQWUHVSHFWLYHO\DUHDOVRWKHKLJKHVW
(Table 4). Yet their Sharpe ratios are the best and
the worst, respectively, among the BRICS. Given
these interesting features of the data, the analysis
(for brevity) will focus on these currencies for further analysis. In particular, this Section evaluates
WKH LPSOLFDWLRQV RI DGGLQJ =$5 RU %5/ WR D VDIH
haven benchmark (proxied by the SDR) to examine
whether or not it would improve the risk-reward
ratio of this benchmark to a risk-averse Botswana
LQYHVWRUJLYHQWKHSRWHQWLDO¶RSWLPDOLW\·RIDQHTXDOO\
weighted basket of a counter-cyclical or safe-haven
asset (taken to be the SDR) and a cyclical emerging
PDUNHWFXUUHQF\ OLNHWKH%5/RU=$5 

10 The analysis of return dynamics in this section is based
on the concept of total return. The total return of an investment includes both the capital appreciation and the
income received on the portfolio. In this analysis we use
monthly interbank rates to calculate the interest income
earned in the various markets (given that our data are
monthly in frequency). The spreadsheet detailing these
calculations is available from the author on request.
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The Impact of Adding the Brazilian Real to a
Safe-haven Benchmark

LVDOVRVWDWLVWLFDOO\VLJQLÀFDQW2YHUD\HDULQYHVWPHQWKRUL]RQWKH6KDUSHUDWLRULVHVWRLQGLFDWing an even better risk-adjusted performance, which
LV PRUHRYHU VWDWLVWLFDOO\ VLJQLÀFDQW 2YHU D \HDU
KRUL]RQERWKUHWXUQDQGYRODWLOLW\LQFUHDVHVDOWKRXJK
the increase in the former, offsets the gain in the latter.

Table 5 below compares 5- and 10-year annualised
returns for a simple portfolio (or benchmark) that is
comprised completely of a safe-haven asset (i.e., the
SDR) with one that is constituted in equal parts of
a safe-haven asset and a risky asset (e.g., the BRL).
The results of this analysis are heavily dependent
RQWKHUHSRUWLQJFXUUHQF\$VVXFKÀJXUHVEDVHGRQ
both US dollar and the Botswana Pula are presented.

The Impact of Adding the South African Rand
to a Safe-haven Benchmark
,Q86GROODUWHUPVDGGLQJ=$5WRWKH6'5EDVNHWZRXOG

TABLE 5: FOREIGN EXCHANGE RETURN ANALYSIS
5 year excess annualised return

5 year annualised
volatility

Sharpe ratio

10 year annualised excess return

10 year annualised volatility

Sharpe ratio

Simple SDR basket

2.22

4.91

0.45

2.39

4.58

0.52

SDR and BRL basket

5.06

6.67

0.76

7.48

7.02

1.07

6'5DQG=$5EDVNHW

3.55

7.10

0.50

4.54

7.16

0.63

5 year annualised
excess return

5 year annualised
volatility

Sharpe ratio

10 year annualised excess return

10 year annualised volatility

Sharpe ratio

Simple SDR basket

5.51

10.30

0.54

4.30

12.00

0.36

SDR and BRL basket

9.45

11.09



10.22

11.61

0.89

6'5DQG=$5EDVNHW

6.89

5.93

1.16

6.48

7.68

0.84

USD terms

BWP terms

Note:
1. The Sharpe ratio is a measure of the excess return per unit of risk in an investment asset or trading strategy. The Sharpe ratio tells
us whether a portfolio’s returns are due to prudent investment decisions or a result of excess risk. This measurement is very useful because, although one portfolio can earn higher returns than its peers, it is only a good investment if those higher returns do not come with
WRRPXFKDGGLWLRQDOULVN7KHJUHDWHUDSRUWIROLRҋV6KDUSHUDWLRWKHEHWWHULWVULVN²DGMXVWHGSHUIRUPDQFHKDVEHHQ,QWKHHPSLULFDOÀQDQFH
OLWHUDWXUHDGLIIHUHQFHRIDWOHDVWESVEHWZHHQ6KDUSHUDWLRVLQGLFDWHVVWDWLVWLFDOVLJQLÀFDQFH

In US dollar terms, adding the BRL to the safeKDYHQ DVVHW ² RYHU D \HDU KRUL]RQ ² PRUH WKDQ
doubles the received return. The composite SDR and
%5/UHWXUQLVKLJKHU DWSHUFHQW FRPSDUHGWR
the SDR (2.22 percent) alone. This indicates that
when the benchmark is expanded to include a highyielding currency, the received return increases. In
fact, it more than doubles. However, this result is not
surprising. When the volatility of the joint SDR and
BRL benchmark is evaluated, volatility increases to
SHUFHQWFRPSDUHGWRSHUFHQWZKHQWKH6'5
LVXQGLOXWHG7KHUHWXUQEHQHÀWWKHUHIRUHGRPLQDWHV
WKHLQFUHDVHLQYRODWLOLW\7KH6KDUSHUDWLRUHÁHFWVWKLV
FRQFOXVLRQDQGLVFRPSDUHGWRZKHQWKH
SDR is the sole constituent of the benchmark. Over
D\HDUKRUL]RQWKHUHVXOWVRIWKHULVNUHZDUGUDWLR
LPSURYHVWRDJDLQUHÁHFWLQJWKDWDMRLQW6'5
and BRL basket outperforms a pure SDR benchmark
in US dollar terms, even after accounting for risk.
2YHUERWKLQYHVWPHQWKRUL]RQVWKHSHUIRUPDQFHRI
the joint SDR and BRL benchmark is statistically
VLJQLÀFDQWO\ODUJHUUHODWLYHWRWKHSXUH6'5EDVNHW
,Q%RWVZDQD3XODWHUPVRYHUD\HDUKRUL]RQWKH
risk-averse investor would have earned an excess annualised return of 9.45 percent, and experienced an
annualised volatility of 11.39 percent translating into
a Sharpe ratio of 0.85. In BWP terms, therefore, the
investor would also have been better-off than in the case
where a pure SDR benchmark was used. This result

64

KDYHHQKDQFHGUHWXUQVRQERWKWKHÀYHDQGWHQ\HDU
KRUL]RQV$QQXDOLVHGUHWXUQVDUHEDVLVSRLQWV ES 
KLJKHURQDÀYH\HDUKRUL]RQDQGESKLJKHURQD
\HDUKRUL]RQ+RZHYHUWKHDGGLWLRQDOUHWXUQLVDOPRVW
exactly compensated for by additional portfolio volatility, so that the Sharpe ratio changes very little on both
WLPH KRUL]RQV ,QGHHG WKH GLIIHUHQFHV LQ WKH 6KDUSH
UDWLRDUHVWDWLVWLFDOO\LQVLJQLÀFDQW
In local currency terms (i.e., BWP), the result of
DGGLQJ =$5 WR DQ 6'5 EDVNHW LV PRUH LPSUHVVLYH
enhancing returns and reducing volatility. This result,
however, is a function of Botswana’s exchange rate
policy, which has kept volatility in the Pula/rand
exchange rate at very low levels compared to BWP
spot against the SDR component currencies.11 Effectively, an investor in Botswana would receive South
Africa’s yield without its associated volatility (since
the exchange rate policy targets a stable and competiWLYH =$5%:3 H[FKDQJH UDWH  $QQXDOLVHG UHWXUQV
ULVHESRQDÀYH\HDUKRUL]RQDQGORZHUYRODWLOLW\
results in a doubling of the Sharpe ratio, with similar
UHVXOWVRYHUD\HDUKRUL]RQ7KHLQFUHDVHLQWKH
6KDUSHUDWLRLVVWDWLVWLFDOO\VLJQLÀFDQW UHODWLYHWRWKH
11 Stability in the bilateral rand/Pula exchange rate is a
consequence of the peg to a basket of currencies comprising mainly of the rand. In addition, government’s
desire to foster the development of the non-traditional
exports has focused on targeting a stable real effective
exchange rate (Bank of Botswana, 2008).
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FIGURE 1: TOTAL RETURN INDICES OF VARIOUS CURRENCY
BASKETS

Sharpe ratio of the simple SDR basket in pula terms)
when the rand is added to a safe-haven basket. This
suggests that a risk-averse investor, whose reporting
currency is the BWP, could enhance risk-adjusted
return through exposure to a composite rand and
SDR portfolio or benchmark.
Since the South African rand is an important element of the country’s exchange rate policy, Figure 1
graphically shows how the inclusion of this currency
would enhance returns in a hybrid basket – i.e., a
currency portfolio comprising both SDR and rand.
,QSDUWLFXODULQ3XODWHUPVWKHEHQHÀWVRILQFOXGing the rand in a hybrid basket are shown to be very
salient, especially from 2005, when volatility in the
=$5%:3H[FKDQJHUDWHGHFOLQHGVLJQLÀFDQWO\UHODtive to historic norms.

CONCLUSION
7KLV SDSHU VDWLVÀHV WZR REMHFWLYHV )LUVW LW H[DPines the time series properties of foreign exchange
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UHWXUQVIRUÀYHHPHUJLQJHFRQRPLHV²%UD]LO5XVVLD
India, China and South Africa (BRICS) – in order to
GHVFULEHWKHLUULVNDQGUHWXUQSURÀOH,QWHUPVRIWKH
risk and returns relationship, the data show evidence
of the risk-return hypothesis (i.e., high risks imply
KLJK UHWXUQV  6SHFLÀFDOO\ UHODWLYH WR D EDVNHW RI
advanced economy currencies (represented by the
SDR) the foreign exchange returns of the BRICS are
generally higher and more variable. However, on a
risk-adjusted basis, the results – as measured by the
Sharpe ratio – indicate that all the currencies of the
BRICS economies outperform the SDR benchmark. In
fact, risk-adjusted returns from the SDR basket are
QHJDWLYHRYHUWKHVDPSOHSHULRG²DUHÁHFWLRQRIWKH
low yields associated with investing in these markets.
Nonetheless, the SDR is shown to have other attributes, which make it attractive as an investment. In
particular, the SDR is shown to counterbalance the
cyclicality of the BRICS currencies. Moreover, from
a portfolio construction perspective, the motivation
for holding the SDR is for reducing the volatility of
(portfolio) returns rather than increasing returns
themselves.
Second, and in view of the seemingly complementary roles of the currencies of the BRICS and
the SDR in a portfolio, an equally weighted portfolio
of the SDR and BRICS currencies is constructed
in order to evaluate its risk-reward ratio from the
perspective of a risk-averse investor in Botswana.
For convenience, the analysis focuses performance
on a risk-adjusted performance of a composite Bra]LOLDQUHDODQG6'5SRUWIROLRDQGDFRPELQHG6RXWK
African rand and SDR portfolio – given the ready
DYDLODELOLW\RIWKHUHTXLUHGGDWD2YHUDÀYHDQGWHQ
\HDULQYHVWPHQWKRUL]RQWKHFRPSRVLWHSRUWIROLRLV
shown to outperform the pure SDR basket in both
US dollar terms and Botswana pula terms. These
results suggest that asset managers and pension
funds invested in Botswana who are invested in
foreign exchange markets would have improved
their risk-reward ratio by combining the SDR with
HLWKHUWKH%UD]LOLDQUHDODQG6RXWK$IULFDQUDQG
To end, these results show that emerging market
currencies may have an important role to play in
generating alpha (i.e., excess returns) in a foreign
exchange portfolio. This conclusion should also help
stimulate and inform investment planning on the
part of domestic investors as they seek to maximise
risk-adjusted returns.
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