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Botswana’s External Sector
Performance: 2007 to 2010

Geoffrey S. Ncube!

ABSTRACT

This paper discusses the consequences
of the recent economic recession emanat-
ing from the persistent financial crisis that
resulted from the bursting of the United
States of America’s housing market bub-
ble. The main focus is on the effects of the
recession on Botswana, especially focus-
ing on the balance of payments outturn,
and other external sector variables. In that
regard, the Botswana economy was not
spared the negative impact of the econom-
ic recession. Several areas of the economy
were adversely affected, especially the
external sector as shown by the deterio-
rating balance of payments accounts. Ex-
ports of major commodities were seen to
be declining, while imports remained high
and rising due to the continued need for
inputs in some of the key sectors of the
economy, as such worsening the balances
in the account. Foreign exchange earnings
were also affected as witnessed by the
decrease in investment income, largely
due to the poor performance by global cap-
ital markets. There was also a general de-
cline in the global economy following the
recession, with many primary commodity
export dependent African countries being
affected. The paper has attempted to give
a picture of the developments following
the recession in the form of charts, graphs
and tables, which help to analyse the ex-
tent of the recession.

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 Bo-
tswana (SB), the Ministry of Finance and Development
Planning (MFDP) and a few other sources.

The paper reviews Botswana’s key balance of pay-

1 G. S. Ncube is a Principal Economist in charge of the
Statistics and Information Services (SIS) Unit, which
oversees the Balance of Payments, Monetary Statistics,
and Information and Database Services Sections of the
Research Department of the Bank of Botswana. The
views expressed in this paper are those of the author and
do not necessarily reflect those of the Bank of Botswana.

ments components. Box 1 presents the general struc-
ture of balance of payments. The paper also touches
on other aspects, such as the country’s International
Investment Position (IIP), external debt, external as-
sets 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 As-
set and Liability Developments, Section 5 — External
Debt, and finally Section 6 — the Conclusion.

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 af-
fected 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 sub-
stantial amount of capital inflows for some developing
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 devel-
oped nations experience continued fiscal strains and
political pressures to balance their budgets.? African
economies are among the least exposed to the global
financial system and thus held less of the ‘toxic as-
sets’ 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.
African economies are the least diversified of all
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)? declined by over 60 percent in the first half
of 2009, in comparison to the same period in 2008.
Botswana, which also benefited marginally from
AGOA, was generally affected, with textile exports
declining from P2.8 billion in 2007 to P1.1 billion

2 AfDB/Committee of African Finance Ministers and Cen-
tral Bank Governors Established to Monitor the Crisis,
Impact of the Crisis on African Economies-Sustaining
Growth and Poverty Reduction: African Perspectives
and Recommendations to the G20, March 21, 2009.

3 The African Growth and Opportunity Act is a Unit-
ed States of America (USA) trade preference pro-
gramme that provides certain goods from Sub-
Saharan Africa duty-free access to the US market.



G. NcuBe

Box 1: BAIANCE OF PAYMENTS'

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
rest of the world carried out over a specific period of time, usually a year. As stated in the Bal-
ance of Payments Manual Sixth Edition (BPM6), the principle of double entry bookkeeping in the
balance of payments implies that the sum of all international transactions — current, capital and
financial - is in principle equal to zero. As such, it is expected that debits and credits in balance
of payments should net out to zero. The balance of payments statement comprises three key ac-
counts, namely, the Current, Capital and Financial Accounts. At the end they are balanced by
an important item in balance of payments known as ‘net errors and omissions’ (E&Os).

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 re-
corded 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, busi-
ness 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 re-
turn. These include workers’ remittances, donations, grants and official development assistance,
among others. By their nature, current transfers directly affect the level of disposable income
and influence the consumption of goods and services.

2. The Capital Account - this account covers transactions between residents and non-residents
regarding acquisitions and disposals of non-produced, non-financial assets such as land, leases,
patents and licenses. It also includes capital transfers, such as grants for investment purposes.

3. The Financial Account records transactions that involve financial assets and liabilities, and
that take place between residents and non-residents. As such, it shows the net acquisition and
disposal of financial assets and liabilities. Financial account transactions appear in the balance
of payments; and because of their effect on the stock of assets and liabilities, they also appear in
the integrated International Investment Position (IIP) statement. Entries in the financial account
can be corresponding entries to goods, services, income, capital account, or any other financial
account entries. For example, a corresponding entry for an export of goods would be an increase
in the currency and deposits in the financial account. Like other balance of payments accounts,
the financial account can be in surplus or deficit. When in surplus it means that the economy is
supplying funds to the rest of the world, hence net lending, while a deficit signifies the opposite,
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 result-
ing 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 The bulk of the explanations on the balance of payments concepts are based on the Balance of Payments
Manual Six Edition (BPMG6).




in 2010. However, the IMFs
World Economic Outlook
(WEO) publication of Sep-
tember 2011 indicated that
in 2010 the world economy
grew by over 5 percent, with
recovery in some of the key
export markets.

In Botswana, the reces-
sion was considerably mild-
er than had been expected,
with growth resuming in
the second quarter of 2009.
Imports by Botswana did
not decline as much as ex-
ports did during the period
2008 to 2010, with a growth
rate averaging 17 percent
(including growing by 42
percent in 2008 alone),* as
opposed to average export
growth of 2 percent (see
Table 1). Figures 1 and 2
show trends in volumes
of exports and imports of
goods and services for the
world and selected regions,
in percentage changes. It
would be observed from the
two figures that for both ex-
ports and imports of goods
and services, emerging and
developing economies per-
formed relatively better
than advanced economies.
The decline in both exports
and imports of commodi-
ties and services for the
Sub-Saharan Africa (SSA)
region was not as severe as
the other regions. They also
rebounded earlier, but at a
slower pace. In fact, in 2010
it was observed in the WEO
report that SSA was show-
ing solid macroeconomic
performance, with many
economies growing at rates

BorswanA’s EXTERNAL SECTOR PERFORMANCE: 2007 10 2010

Figure 1: ExpoRrT VoLUME OF GOODS AND SERVICES
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ing from the recession, helped in some cases by the

close to their pre-crisis average. implementation of some economic stimulus packages,
However, by 2010 many eCOnomies Were recover- with international financial institutions such as the
International Monetary Fund intervening with res-
TasLE 1: BotswaNA’s EXPORTS AND IMPORTS (AVERAGE cue packages where necessary. Countries with solid
GRrowTH RATES) macroeconomic governance, such as Botswana, also
2003 — 2007 2008 — 2010 chose to seek international financial assistance to
(percentage change) (percentage change) cope with the impact of the crisis. Among some of the
Exports 16.8 51 financial assistance packages provided to Botswana,
was the African Development Bank’s (AfDB) budget-

Imports 16.3 17.0

ary support loan of USD1.5 billion. As was the case

Source: Bank of Botswana

4 This is as aresult of growth across various commodities,

with other IMF member countries, Botswana was
also allocated SDRs by the IMF as a way of providing
funds to lessen the effects of the recession.

amongst them diamonds, fuel and machinery and elec-

tric equipment, which registered significant growth rates.

Annual GDP growth in Botswana has out-per-
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formed that of advanced economies, averaging 3.6
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.

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
2010 deficits are largely explained by the current
account deficit, stemming from weak performance

by the country’s exports in

CHANGE

Ficure 3: REAL GrRoss DomesTic ProbucT (2003 — 2010) ANNUAL PERCENTAGE

comparison to imports.
Briefly looking at the BoP
performance for five years

Percentage Change
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Sub-Saharan Africa
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(2003 — 2008) prior to the
recession, it is evident (Table
2) that the country was run-
ning healthy BoP surpluses
in the current account. The
overall balance during this
period averaged a surplus of
P6.0 billion, with the current
account balances recording
surpluses averaging P5.8
billion. During this period,
the country’s exports were
doing very well, in some
years growth surpassed
imports almost two-fold.
Foreign exchange reserves
were also performing well,
growing by 189 percent be-

Source: International Financial Statistics and Statistics Botswana

2003 2004 2005 2006 2007 2008

2009 2010 tween December 2003 and
December 2008.
The positive outcome in

TABLE 2: BALANCE OF PAYMENTS AccounTs BALANCES (P MiLLION)

2003 2004 2005 2006 2007 2008
Current Account 3 350 1623 8288 11 363 10 147 269
Capital Account —42 -39 —44 -48 —51 1
Financial Account -1889 -1107 -1879 -826 —1 475 4914
Net Errors & Omissions’ —622 -801 671 —233 2072 2270
Overall Balance 797 -324 7036 10 256 10 694 7452

Source: Bank of Botswana

Note:1. Net Errors and Omissions vary significantly over the period, especially in 2008 where the implication is that the size of surpluses

in other accounts is seriously overestimated.

3. Baiance ofF PAYMENTS (BOP)

PERFORMANCE

Botswana’'s BoP has been negatively affected by the
recent global recession. This adverse development is
reflected in the overall balance, which recorded a large
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,
when the overall balance registered deficits of P4.6 bil-
lion and P6.5 billion, respectively. Botswana started
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,
only taking off in 2007, largely reflecting patterns in
government spending. Other factors were also at play,
including Southern African Customs Union (SACU)



receipts, which more than tripled between 2003 and
2008, and also the financial outflows arising from
the build-up of offshore investments by local pension
funds. The financial account was in deficit between
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
be the outflow of portfolio investment assets. These
flows were reversed to a surplus in 2008, suggesting

BorswanA’s EXTERNAL SECTOR PERFORMANCE: 2007 10 2010

earnings, which by-and-large explains the deficit in
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 11707 13133 16 982 19713 20 483 20793
Copper-nickel 695 758 2 301 3823 5522 5924
Beef 260 284 310 363 592 530
Soda Ash 230 251 332 463 474 505
Textiles 227 561 1117 916 2788 1819
Vehicles 443 556 570 184 219 414
Gold* - - 183 206 239 382

* Exports of Gold started to be reported separately from ‘Other Exports’ category in 2005.

a combination of asset sales and borrowings.®
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,
there was a significant decline in the foreign exchange

tune of P10.1 billion, and started deteriorating sharp-
ly from 2008 to 2010. Between 2007 and 2008, the
current account deteriorated by 97 percent, recording
a far lower surplus of P269 million in 2008. In 2009,
the current account balance swung to a deficit of P7.4
billion; and this reduced in 2010 to a deficit of P5 bil-
lion. The deterioration in 2009 and 2010 compared
to the earlier period is largely attributed to the trade
deficit, which offset surpluses in the current transfers
of P6 billion and P8 billion, respectively. This was

despite the notable increases

Figure 4: OveraLL BaLance oF Payments 2007 — 2010
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fers, namely SACU receipts
and grants. The quarterly

——{oQ1 0Q2 - trend of the current account

is depicted in Figure 5.

(i) Trade Balance

Due to the recession, the
trade account worsened
because of the reduced de-
mand for exports, especially
diamonds, which prior to the
recession had typically been
making up about 70 percent
of Botswana’s exports (see
Figure 6). However, another
contributing factor to the
worsening trade balance was
the steady rise in imports,

Source: Bank of Botswana

2007 2008 2009

2010 which, in turn, was largely
fuelled by the Government’s
decision to continue public

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
BoP flows are distorted, which may be part of the ex-
planation for large errors and omissions in some years.

spending in specific proj-

ects, which required high-value imports during the
economic slowdown.

On a quarterly basis, the trade balance deterio-

rated sharply during the last quarter of 2008 (to a

5
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FicurRe 5: QUARTERLY CURRENT AccounT BaLance 2007 — 2010

two periods should be inter-
preted with caution.®

P billion
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-

Between 2008 and 2009,
exports of diamonds de-
clined by 27 percent due to
reduced demand in global
markets as a consequence
of the recession. In the last
quarter of 2008, diamond
exports alone declined by
73 percent, hence the huge
plunge in the trade bal-
ance in this quarter. Table
4 shows the movements in
major exports from 2007 to
2010 and it is evident that
the economy was not spared
the wrath of the recession,

-5 T T T T T T T T T T

Source: Bank of Botswana

5 especially in the period
= from late 2008 to mid-2009,
Q when the recession was felt
strongly. The top foreign
exchange earners were the

most affected, diamonds,

Ficure 6: TrRape BaLance 2007 — 2010

copper-nickel and textiles
to be specific, declining by

P billion

-10 T T

26.7 percent, 38.9 percent
and 22.2 percent, respec-
tively (Table 4). It should,
however, be noted that the
fall in textile exports was
due to a combination of
factors, among them the
changes to SACU rules on
procurement. The change
to the rules made sourcing
of inputs from suppliers
outside SACU expensive for
local manufacturers, who
to some extent depended
on government subsidies.
Local textile manufactur-
ers sourced most of their
materials from Asia, and

2007 2008
Source: Bank of Botswana

2009

the change in rules did not
favour them as they were
not entitled to some ben-

2010

deficit of P4.5 billion), when the effects of the reces-
sion began to be felt. This situation continued into
2009 and 2010, with deficits recorded throughout
all the quarters. After the fourth quarter of 2008, the
worst hit period was quarter one of 2009, with a deficit
of P3.5 billion, due to the combined effect of a de-
crease in exports (-11 percent) and an increase in the
services import bill (33 percent), quarter-on-quarter
(Figure 7). However, this should be interpreted with
caution, as from 2009 onwards a revised methodology
was adopted for estimating data on trade in services.
Exports were particularly affected by the change in
methodology, so the reported decline between the

efits pertaining to the rules,
under the Duty Credit Certificate Scheme (DCCS).”

6 The Bank of Botswana currently relies mainly on
the International Transactions Reporting System
(ITRS), which is the foreign exchange data reported
through financial institutions. However, this source
is also problematic in terms of both coverage and
classification. For imports of transportation services,
which are the main component of service imports, a
fixed fraction of merchandise imports is used, and
this was not affected by the revised methodology.

7 Duty Credit Certificate Scheme (DCCS): The objective
of the DCCS is to encourage textile and clothing manu-
facturers to compete internationally, independent of
government subsidies. The Scheme has been extended
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FiGURE 7: QuARTERLY TRADE BaLANCE 2007 — 2010

2005 and 2010. The biggest
contributors to this drop in

6

imports in 2009 were dia-
monds (-17 percent), fuel (-25
percent) and metals and met-
al products (-16.7 percent).
The downturn in diamond
imports can be explained by
the low global demand, which
resulted in the contraction of
imports by the cutting and

P billion

o - -2

b - - -

polishing companies in Bo-
tswana. 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
products reflects the nega-

Source: Bank of Botswana

Marl Jun |Sep| Dec Marl Jun |Sep | Dec Marl Jun | Sep | Dec Marl Jun | Sep | Dec
2007 2008 2009

tive effects of the recession in
general on industries in the
2010 economy. Figure 8 shows the
movement of these three se-
lected commodities between

TaBLE 4: MaJor ExporT CoMMODITIES

2007 and 2010.

2007 2008 2008 2009 2009 2010

Percent Percent Percent
Commodity Pula million change Pula million change Pula million change
Diamonds 20 483 20793 1.5 20793 15234 —26.7 15 234 21707 42.5
Copper-nickel 5522 5924 7.3 5924 3620 -38.9 3620 4153 14.7
Beef 592 530 -10.5 530 480 -9.4 480 869 81.0
Soda Ash 474 505 6.5 505 526 4.2 526 506 -3.8
Textiles 2788 1819 -34.8 1819 1415 —22.2 1415 1108 -21.7
Gold 239 382 59.8 382 270 —29.3 270 461 70.7

Source: Bank of Botswana and Statistics Botswana

Merchandise imports (f.0.b.)® increased by 43
percent between 2007 and 2008, from P24.6 billion
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 prod-
ucts 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
and 31 March 2005. A duty credit certificate indicating
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
products. Benefits are granted subject to participation
in the Performance Measurement Programme (PMP) and
the achievement of certain Performance, Training and
Export targets.

8 ‘f.0.b.”’means free on board. The sender or exporter pays
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
significantly in the two years following 2007. However,
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 quan-
tity of imports that could be bought with the sale of
a given quantity of exports (average price of exports/
average price of imports)° deteriorated between 2007

9 In this paper, the price ratio of exports (X) was calcu-
lated 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

7
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Ficure 8: SeELecTED IMPoRT CommobiTiEs 2007 — 2010

(ii) Balance on Services,
Income and Transfers
Accounts

For most of the 2007 to

2010 period, the services ac-

[JDiamonds

[IFuel

M Metals & Metal Products

count continued to remain in
deficit, with huge deficits in
2009 and 2010 following the
revised methodology adopted

P billion

in 2008 in compiling services
data, which now relies on the
commercial banks’ reporting
forms, commonly known
as the International Trans-
actions Reporting System
(ITRS). Further, movements

—_— - in the services account are

explained by the following
items: Transportation debits
averaged P606 million be-
tween 2007 and 2010, with
an average growth rate of 10

2007 2008 2009

Source: Statistics Botswana

2010 percent over the four years,
emphasising the importance
of imports in the Botswana

economy, as this component

Ficure 9: ExrorT—ImMPORT RaTIO 2007 — 2010

grows in line with imports.
Travel credits and debits,
which are mainly indicators
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of inward and outward tour-
ism, showed signs of slowing
down between 2008 and
2010, reflecting the impact
on the receipts and pay-
ments. Other services have
generally recorded deficits
over time, with deficits of
P2.3 billion and P2.6 bil-
lion, in 2009 and 2010, re-
spectively. Figure 10 shows
quarterly magnitudes of
services receipts, payments
and balance.

The income account re-
corded deficits ranging be-
tween P2 billion and P5 billion

2007 2008 2009

Source: Bank of Botswana and Statistics Botswana

T in the period 2007 to 2010.

2010 This account is made up of
two components, namely,
‘compensation of employees’

and 2010. This further highlighted the adverse ef-
fect 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
recovery in 2010, reflecting both rising import prices
(e.g., fuel, in 2008) and falling commodity prices (e.g.,
diamonds in 2009).

constant and current price data.

and ‘investment income’,

both of which recorded sig-
nificant deficits over the period from 2007 to 2010. On
the credit side, ‘investment income’ decreased by 49
percent between 2007 and 2010 (P3.1 billion to P1.6
billion), an indication of downward pressure on the
country’s foreign exchange earnings, as well as other

TaBLE 5: TERMS oF TRADE

Year 2007 2008 2009 2010

Terms of Trade Ratio 112 105 96 99
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monetary flows related to
investment in business, real
estate, bonds and stocks.
In 2008, this account reg-
istered a surplus of P5 bil-
lion, compared to a deficit
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of P1.5 billion the previous
year. After completion of the
2008 balance of payments
survey,'® and as it is usually
the case in Botswana, some
foreign companies continued
U to plough back their profits
in the form of retained earn-

Source: Bank of Botswana

Mar‘ Jun ‘Sept‘ Dec Mar‘ Jun ‘Sept‘ Dec Mar‘ Jun ‘Sept‘ Dec Mar‘ Jun ‘Sept‘ Dec
2007 2008 2009

ings. These amounted to
about P3 billion and were
reinvested, hence explain-
ing the bulk of the surplus
in this account, as well as

2010

offshore investments by pension funds, which declined
in 2010 to record a deficit of P1.5 billion. The debit side
of ‘investment income’ is mainly comprised of retained
earnings (which are imputed flows), dividends and
profits remitted, and these have more than offset the
credits resulting in the net deficit.

Current transfers decreased by 27 percent be-
tween 2008 and 2009 (from P8.3 billion to P6.1
billion), and increased by 30 percent between 2009
and 2010 (from P6.1 billion to P7.9 billion. Despite
the decline between 2008 and 2009, there were sub-
stantial surpluses in the subsequent years in current
transfers, mainly accounted for by Botswana’s share
of SACU pool revenues. However, the SACU inflows
were lower in 2010 as a result of the reimbursement to
the pool, to correct an overpayment made in the past.

B. Capital and Financial Account

(i) Capital Account

The capital account records transactions relating to
capital grants, the transfer of goods and financial
assets by migrants leaving or entering a country, the
transfer of ownership of fixed assets, the transfer of
funds received relating to the sale or acquisition of
fixed assets, gifts and inheritance taxes, death levies,
patents, copyrights, royalties and uninsured damage
to fixed assets. However, this account for Botswana
only records transfers of assets by migrants. There
has been a reclassification of grants received by gov-
ernment to current transfers. As aresult of this move,
transfers by migrants were not significant.

(ii) Financial Account

Detailed in the financial account are the government-
owned assets (i.e., Special Drawing Rights at the
International Monetary Fund or foreign reserves),

explaining the large deficit
on the income account. In
2009, the Government approached the AfDB for a
budget support loan of USD1.5 billion. The Govern-
ment drew down USD1 billion (equivalent to P6.7
billion) of the loan in the third quarter of 2009. This
helped the financial account, which ended in a sur-
plus of P8.1 billion. Total net direct investment has
been estimated at P880 million for 2009, which is
information obtained from the Balance of Payments
Survey. The bulk of this surplus is explained by equity
investment in Botswana, mainly through retained
earnings, as has generally been the case. In 2010,
the financial account is estimated to have recorded
a deficit of P2.8 billion.

A key development since 2002 has been a surge in
portfolio outflows from Botswana, mostly influenced
by pension funds’ related investments. In 2008, these
flows were interrupted by external market develop-
ments due to the global financial crisis, leading to the
reversal of these outflows, with the data showing Bo-
tswana with portfolio investment inflows of P3.6 billion
in 2008.!! This trend was reversed again to outflows
in 2009 (P2.4 billion) and 2010 (P2.7 billion), as a
result of some improvement in international equity
markets (Figure 11). On the other hand, growth of the
local bond market potentially provides opportunities
for portfolio investment in Botswana, but so far only
to a limited extent.

10 It is important to be aware that the BoP survey is not
comprehensive enough and it is possible that some for-
eign direct investment and related data are being missed.

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’ off-
shore assets. Using this information to approximate flows
means that no account is taken of valuation changes.

9
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Ficure 11: Net PortFoLio FLows 2005 — 2010

account data on foreign di-
rect investment is derived
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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
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source of services data is
also not sufficient, in the
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

2005 2006 2007 2008

Source: Bank of Botswana

net errors and omissions,
which Botswana has expe-
rienced in the recent past.

2009 2010

Other investment is another category with com-
ponents including loans, trade credits and deposits
— for both assets and liabilities. According to the
results of the 2008 Balance of Payments Survey,
the financial sector dominated net external loans,
with total loan liabilities amounting to P707 mil-
lion compared to P659 million in 2009. Positions of
deposits abroad by banks also explains their activi-
ties 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
mainly by financing requirements and business
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
and omissions reflects unreported flows covering
components of the current, capital and financial ac-
counts. 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
difficulty in providing reliable information. Botswa-
na has also, in recent years, experienced some of
the largest imbalances in this area, mainly due to
data deficiencies. For most of Botswana’s balance
of payments, there is reliance in the use of sample
surveys and estimates, which inevitably result in
net errors and omissions. As an example, financial

10

4. EXTERNAL ASSET AND LIABILITY
DEVELOPMENTS

International Reserves

As at December 2010, international reserves
amounted to P51 billion, as compared to P58 bil-
lion 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 nega-
tive effect on investments brought by the recession,
which began in 2008, whose effects spilled over to
2009. The decline in the reserves was offset some-
what 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 USS$ 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
(ODCs) were on the rise between 2006 (P2.9 billion)
and 2008 (P6.1 billion), increasing by 112 percent
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,
which declined by 38 percent, from P5.6 billion to
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
of deposits, which amounted to P1.6 billion, P1.6
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2010 in 2009, during the time

when the recession gripped
global economies, indicat-

billion, P1.4 billion and P2.9 billion as at the end
of 2007, 2008, 2009 and 2010, respectively.

5. EXTERNAL DEBT

This is the total debt owed to creditors outside the
country. The debtors can be government, corporations
or private households. The debt may include money
owed to private commercial banks, other governments,
or international financial institutions, such as the IMF,
World Bank and African Development Bank.

ing the difficulty faced by
suppliers to extend credit.
Total public external debt stood at P9.3 billion as
at the end of March 2010, as compared to P2.3 billion
at the end of March 2009. As a percentage of GDP,
these were 9.2 percent and 2.8 percent, respectively.
This debt outstanding was substantially increased
because of the drawing down of USDI1 billion out
of the AfDB budget support loan. The remaining
USD500 million from AfDB loan was drawn down in
March 2011. This loan from AfDB was for budgetary
support, while other loans from both the AfDB and
organisations and countries

were used for specific gov-
ernment projects across a
variety of sectors, such as
transport, agriculture and

energy.

6. CONCLUSION

The paper focuses on key
external developments that
transpired during 2007 to
2010, especially covering the
recent global financial reces-
sion. The deterioration of the
overall balance of payments
illustrates the negative im-
pact of the global economic
slow down. The adverse ef-
fect was largely reflected in
movements in the current
account, which recorded

Ficure 13: OTHER DePosiTORY CoRPORATIONS (ODCs) Assets AND LiaBiLiTIES 2006 —
2010
7
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deficits in both 2009 and
2010 due to negative shift in
the trade balance. While ex-
ports fell markedly, imports
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remained quite high, taking
only a slight dip of 4 percent Ficure 14: LiaBiLITIES BY INSTRUMENTS 2007 — 2009

in 2009. In particular, com- 1600
modity exports fell signifi-
cantly in 2008 and 2009 and

only recovered in 2010. 1400 =9 Hlongtermloans | — — — — — — — 4 T T T T T T T
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account fluctuated, but re-

corded a significant surplus wodbr BB - - ___ I L

in 2009 due to the AfDB loan

drawdown. Foreign exchange

reserves were adversely af- 20017 | T~ - -

fected, reducing by P10.7 bil-

lion between 2007 and 2008, 0 ——

and declining by P7.1 billion 2007 2008 2009 2010

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 cur-
rency deposits declined by close to 40 percent.
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APPENDIX: DATA USED IN THE ANALYSIS

BorswanA’s EXTERNAL SECTOR PERFORMANCE: 2007 10 2010

Ficure 1: ExPoRT VoLUME oF Goobps AND SERVICES — PERCENTAGE CHANGE

2003 2004 2005 2006 2007 2008 2009 2010
World 54 10.6 7.6 8.9 7.6 2.3 -10.5 12.8
Advanced Economies 3.3 9.2 6.2 8.7 6.6 1.9 -12.2 12
Emerging and Developing Economies 1.5 14.5 1.2 9.4 9.6 4 -7.5 14.5
Sub-Saharan Economies 8.2 8.1 6.3 2.8 7.6 1.5 -2.3 24
Ficure 2: ImpoRT VoLUME oOF GoODS AND SERVICES — PERCENTAGE CHANGE
2003 2004 2005 2006 2007 2008 2009 2010
World 5.7 11.0 7.8 8.4 7.4 2.9 —-11.2 12.0
Advanced Economies 4.2 9.3 6.5 77 5.1 0.4 -12.6 1.2
Emerging and Developing Economies 10.7 16.1 11.6 10.3 13.3 8.8 -8.3 13.5
Sub—-Saharan Economies 7.9 8.3 121 5.7 16.2 125 -3.3 6.4
Ficure 3: ReaL Gross DomesTic ProbucT — PERCENTAGE CHANGE
2003 2004 2005 2006 2007 2008 2009 2010
World 3.4 4.9 4.5 5.0 5.0 2.4 -1.6 4.4
Advanced Economies 1.9 3.1 2.6 3.0 2.7 0.0 -3.9 2.8
Sub—Saharan Africa 3.7 6.1 6.3 5.7 6.1 4.4 0.3 4.1
Botswana 6.3 6.0 1.6 5.1 4.8 2.9 -4.9 7.2

FiGURE 4: OVvERALL BALANCE OF
PAYmMENTS (QUARTERLY TOTALS) —
P BILLION

2007 2008 2009 2010

q1 37 53 -37 -2.1
q2 77 10 -24 1.2
q3 102 13 44 00
q4 107 —02 —29 -32

FiGURE 5: QUARTERLY CURRENT
AccounTt BALANCE — P BILLION

Current Account

Balance
2007 qt 3.998
q2 3.218
q3 4.274
q4 0.899
2008 qt 1.913
q2 0.889
q3 1.113
q4 —3.646
2009 qt —2.837
q2 0.047
q3 -2.750
g4 -1.871
2010 ql —1.024
g2 -2.387
q3 —0.590
q4 —-1.053

Ficure 6: TRADE BALANCE —
P BILLION

Trade Balance

2007 71
2008 -2.3
2009 -8.6
2010 -6.3

FiGURE 7: QUARTERLY TRADE
BALANCE — P BILLION

Trade Balance

2007 Mar 4.767
Jun 2.533
Sep 3.527
Dec —-0.361
2008 Mar 1.550
Jun -0.524
Sep 1.157
Dec —4.487
2009 Mar -3.479
Jun -1.313
Sep —1.341
Dec —2.457
2010 Mar -1.677
Jun —-1.614
Sep —1.356
Dec -1.647

13
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FiGURE 8: SELECTED IMPORT COMMODITIES — P BILLION

Figure 13: ODC’s AsseTs AND LIABILITIES — P mILLION

2007 2008 2009 2010
Diamonds 1.0 3.1 2.6 4.5
Fuel 3.9 6.0 4.5 5.7
Metals & metal products 2.0 2.8 2.4 2.8

Ficure 9: ExroRT—IMPORT RATIO — PERCENT

Assets Liabilities
2006 2 863 1771
2007 3749 1580
2008 6 059 1642
2009 3750 1366
2010 5838 2873

Export-Import Ratio

2007
2008
2009
2010

172
101
82
96

FicuRe 14: LiABILITIES BY INSTRUMENTS — P MILLION

Ficure 10: ServicEs AccounT: RECEIPTS, PAYMENTS AND

SERvICES BALANCE (P miLLION)

2007 2008 2009
Long—term loans 431 34 1065
Short-term loans 707 26 1411
Trade credits 659 17 364

Services
Receipts Payments balance
2007 Mar 1397 -1697 -300
Jun 649 -1197 -549
Sept 1369 -1 542 -172
Dec 1502 -1 585 -82
2008 Mar 367 —646 —280
Jun 357 —671 -314
Sept 265 —647 -382
Dec 382 -821 —439
2009 Mar 318 -1 091 =773
Jun 633 -1 291 —658
Sept 359 -1 047 —687
Dec 390 -1324 -934
2010 Mar 336 -985 —649
Jun 509 -1 380 -870
Sept 576 -855 -278
Dec 504 —1 644 1140
Ficure 11: Net PortroLio FLows — P miLLION
Equity Debt Portfolio
Securities Securities investment
2005 -1 340 -820 -2 160
2006 —4 045 1 —4 044
2007 —2 463 -590 -3 053
2008 3625 —22 3602
2009 -3 140 778 —2 362
2010 —2 675 —57 —2732

FiGure 12: ForeicN ExcHANGE RESERVES AND IMPORT COVER

Pula Uss Import

(Billion) (Billion) cover
2006 48 8 29
2007 59 10 26
2008 69 9 22
2009 58 9 19
2010 81 8 15
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Equilibrium Values in the
Quarterly Projection Model
of the Bank of Botswana:
The Multivariate Kalman
Filter Approach

Moemedi Phetwe'

ABSTRACT

The equilibrium values for output, real
exchange rates and real interest rates
provide benchmarks for the description
of a “neutral” monetary policy stance, in
which monetary policy does not contribute
to changes in inflation. The equilibrium
values and any deviations are, therefore,
important for the appropriate setting of
monetary policy. This paper presents the
estimates of the equilibrium values and
their associated gaps derived by the Kal-
man filtration method used in the Bank’s
“Forecasting and Policy Analysis System
(FPAS)”. The derived equilibrium values
and trends of deviations tend to be real-
istic representations of economic develop-
ments in Botswana, especially at the end
of the sample. However, these estimates
are supplemented by professional judg-
ment when formulating monetary policy.

1. INTRODUCTION

As in other central banks, one of the main objectives
of the Bank of Botswana is that of price stability,
which, in the case of Botswana, is defined as a sus-
tainable, low and predictable level of inflation, within
the 3 — 6 percent medium-term inflation objective
range. In order to attain price stability, the Bank uses,
amongst others, interest rates and open market op-
erations to affect demand conditions in the economy
and ultimately the level of inflation. The process also
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
inflationary pressures and the equilibrium?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 Acting Deputy Director, responsible for Monetary Policy
and Forecasting, Research Department. The views ex-
pressed in the paper are those of the author and do
not necessarily reflect those of the Bank of Botswana.

2 However, inreality, these equilibrium values are in essence
unobserved and therefore must be estimated. Therefore,
in most cases, the trend values are used as an approxima-
tion of the equilibrium values of the variables in question.

monetary policy in the current period. The equilib-
rium or non-inflationary values for output, the real
interest rate and the real exchange rate also provide
benchmarks for the description of a “neutral” mon-
etary policy stance in which policy does not contribute
to excess demand and increase in prices. The equilib-
rium 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 re-
spective gap® measures for Botswana. The equilibrium
values are inferred from an empirical macroeconomic
model* fitted to Botswana data from 1998 through
2010, employing the Kalman-filtration technique.
In the literature, various methods are used for model-
ling and estimating unobserved trends and fluctuations
in the economy.® These include the statistical detrending
methods: the Hodrick-Prescott filters (see Hodrick and
Prescott (1997), the Beveridge-Nelson (1981) method,
the Band-Pass filter proposed by Baxter and King (1995);
while the structural (economic) approaches include: the
Structural Vector Autoregressive (SVAR) method based
on the work of Blanchard and Quah (1989) and the Pro-
duction 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 aresult, the statistical methods do not help in high-
lighting the economic constraints and the role of policies
in enhancing variables such as potential output; nor do
they help in identifying the macroeconomic benefits of
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 lat-
est 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, never-
theless, do not provide more accurate estimates due to
specification and identification problems.® 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-

3 Agap is defined as the difference between the actual (ob-
served) variable and its equilibrium (unobserved) compo-
nent. For example, the output gap is the difference be-
tween actual output and its equilibrium or potential value.

4 Interested readers can refer to the Bank of Bo-
tswana 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 An extensive review and discussions of the methods may
be seen in Bukhari and Khan (2008) and Basdevat (2003).

6 This means that they do not provide guidance on the
variables to be included in the models and how the
models model should be specified.
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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 esti-
mating unobserved trends and cyclical components
in the data known as the Kalman filter. According to
Basdevant (2003), both the statistical and structural
approaches can be enriched by the use of a state-
space model” in the form of the Kalman filter, where
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 equilib-
rium values such as potential output. Specifically, the
Kalman filter supplements the statistical approaches
by incorporating the established macroeconomic rela-
tionships of the economy and its structural changes.
In particular, as an example, in the estimation of
potential output, because the link between inflation
and output is known (through the Philips curve equa-
tion), it may be useful to exploit information about
the degree of excess demand in the product market.®

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.® 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
briefly describes the general structure of the multi-
variate (Kalman) filter used to derive the equilibrium
values in the “core” medium-term inflation forecasting
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. EQuiLiBrRIUM'® 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 (observa-
tion) equation that describes the relationship between
observed and unobserved variables and a transition
equation that describes the dynamics of the unobserved
variables. Section 3 briefly describes these kinds of
models.

8 There are other factors influencing inflation which
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
on inflation should lead to more weight being given to
the possibility of excess demand in the product market.

9 The deviation of the actual variable from its equilibrium
value.

10 Itis 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 literature!! widely used for theoretical
analysis of monetary policy. These models have be-
come 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 vari-
ables in the design of monetary policy. Accordingly,
“potential output” is defined as the output that would
have prevailed if prices were completely flexible. In
other words, potential output is the economy’s pro-
duction if there were no nominal rigidities; while all
other real frictions and shocks remain unchanged.
This level of output is also consistent with stable
inflation. The “output gap” is, therefore, defined as
the deviation of actual output from potential output
and is the key variable in determining the evolution
of inflation. If the output gap is positive, this cre-
ates pressure for an increase in the rate of growth
in prices and, therefore, a rise in inflation. When the
output gap is negative, the rate of growth of prices
and, therefore, inflation has a tendency to fall. Con-
sequently, when the output gap is zero (i.e., is closed)
and the economy is in equilibrium, stability in the
rate of inflation is achieved.

The New-Keynesian theory defines the natural rate
of interest (which is related to structural factors) as
the real interest rate that would prevail if prices are
fully flexible. The natural real interest rate is also
consistent with stable inflation and potential output.
The real interest rate gap, defined as the difference
between the real short-term interest rate and esti-
mates of the natural real interest rate is, therefore,
related to the business cycle and reflects the existence
of nominal rigidities in the economy. In the New-
Keynesian models, the real interest rate is central to
the determination of output and inflation. In theory,
real interest rates above the natural real interest rate

ues as “equilibrium” values, it is the perspective of the
effect on inflation which is used. It is not the case that,
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
this means is that time-series techniques are used to fit
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.



(positive real interest rate gap) are expected to lower
inflation, whereas real interest rates below the natural
real interest rate (negative real interest rate gap) are
expected to increase inflation.

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
be thought of as a “flexible price equilibrium value”
which is independent of monetary policy. The expla-
nation being that the equilibrium is defined in real
terms by variables (such as potential output) that
monetary policy cannot influence, at least on the
assumption that super neutrality holds.!?

The real exchange rate gap is also defined as
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
which tends to increase (decrease) inflation.!®

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
flexible prices does not hold. As a result, both the
real exchange rate gap and real interest rate gap
can be viewed as providing some indication of the
monetary policy stance. The main policy implica-
tion, therefore, is that for central banks concerned
with stabilising the economy, hence maintaining
output close to its potential level, they should set
their policy rates in order to minimize these gaps.
This simple policy prescription would, in the ab-
sence of a trade-off between stabilsing output and
inflation, result in completely stabilising inflation.'*

For small open economies such as Botswana, both
the interest rates and exchange rates are important
channels through which monetary policy affects
the economy and, therefore, inflation. As a result, a
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 apprecia-
tion, while a decrease represents a depreciation of the
real exchange rate. The real exchange rate definition can
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
off between stabilising output and inflation may exist
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)'®* 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. There-
fore, the RMCI provides a metric that captures the
degree of pressure that monetary policy is placing on
output and inflation.

Some central banks and other international or-
ganisations use the RMCI to interpret the stance of
monetary policy and its effect on the economy and
inflation. As indicated by Freedman (1995), the Bank
of Canada has published indicators of the monetary
conditions. Both Sweden and Norway also use the
monetary conditions index in interpreting the mon-
etary policy stance (Hansson and Lindberg (1994)).
Similar indicators have been published by the IMF
(1996) for the evaluation of policy in individual coun-
tries such as Italy, Germany, France, the United King-
dom, 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
China to assess its monetary and financial condi-
tions; Hyder and Khan (2006) constructed the RMCI
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 in-
flation. In general, cross country experience reveals
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 FILTER'®

Following the publication of the Bank’s Forecasting
and Policy Analysis System (Bank of Botswana (2008),
this paper presents another model, the multivariate
filter with unobserved components. The multivariate
filter is essentially a component of the “core” medium-
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
et al. (1996) and Reserve Bank of New Zealand Bulletin
(1996).

16 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
Kalman filter has been written using the IRIS toolbox
in the Matlab environment.
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medium—term projections, which are an input into
monetary policy formulation and implementation.
The role of the multivariate filter is to separate the
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
and all their respective gaps. The gaps are defined
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 impor-
tance in the generation of the forecasts.

The multivariate filter is used to estimate the
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,
the filter is designed so that it embodies the same
basic philosophy and specification of relevant equa-
tions as the “core” medium-term forecasting model.'”

The simplest example below (output = gap +
equilibrium) illustrates how the Kalman Filtration
is done.

Yi=yet Dy, (1)

A A

Ye=vy,tuy v<l, ‘Ll[zN(O,O'N) (2)

yr=yt—l+Ay+’7t> nzzN(O’Uu) (3)
where: Y; are observed (measurement) variables
in levels.

Y;and Y,; are unobserved (state) variables to be
estimated and they represent the gap and equi-
librium components, respectively.

Ay is a drift (or trend value) and v is a parameter.
o, and o, are variances.

The basic rule is that there must be as many ob-
served 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, repre-
senting the economic structure, can then be written
in the following form:

a; =Tb, + p; (4)
by=7Zb; + 6, (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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where: a is a vector of observed variables and b is
a vector of state (unobserved) variables.

T and Z are matrices filled with parameters.

p is a vector of shocks related to the observed
variables and 0 is a vector of shocks related to un-
observed 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:

(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.

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

(c) Finally, the filtered values of the unobserved
variables are smoothed given the information
over the whole sample.

Further details of the estimation process using the
Kalman filter and other requirements can be found
in Harvey (1989) or Hamilton (1994).

4. RESULTS FROM THE MODEL ESTIMATIONS

Figures la 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,
the actual and equilibrium real interest rate and
its gap, the actual and equilibrium real effective
exchange rate and its gap and the estimate of the
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
for most of the short-term fluctuations in the actual
non-mining output. Similarly, Figure 1(b) shows the
estimated non-mining output gap, which shows larger
cyclical fluctuations with more pronounced volatility.
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 gen-
eral, the real effective exchange rate has been gener-
ally 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 devalu-
ations 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)),
defined as the deviation of the actual real interest
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
volatile, due largely to high and volatile inflation rates
from the spikes caused by the introduction of value
added tax (VAT) in 2002, the 2004 and 2005 devalu-
ations of the Pula and several significant increases in
some administered prices in 2005 and 2006. Further-
more, the estimated negative real interest rate gap,
particularly during the latest recession (from 2008),

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 ris-
ing rapidly through 2005 before falling in early 2006.
The firming of conditions in the period from 2002 to
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 condi-
tions 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
the interest rate significantly due to the onset of the
global economic crisis and the prospects of inflation
converging within the Bank’s 3-6 percent medium
term inflation objective.

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- -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
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estimate the equilibrium values for these important
macroeconomic variables in order to facilitate discus-
sion and improve efficacy of monetary policy. In this
paper, the multivariate Kalman filter approach is used
to derive the estimates of the equilibrium values for
output, the real interest rate and real exchange rate.

The advantage of the Kalman filter is that it is
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
econometric specification that is adopted. Implement-
ing this technique properly, therefore, requires a fair
amount of a priori understanding of the transmission
mechanism and economic relationships. Thus, the
technique often imposes restrictions in defining the
relationships between the key macroeconomic vari-



ables. For example, it is assumed that the relation-
ships 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 struc-
tural changes.

The results of the Kalman filter procedure appears
to provide realistic estimates of the equilibrium and
corresponding gap values (deviations of the actual
from their equilibrium values) for key variables, es-
pecially at the end of the sample period. Therefore,
the use of the Kalman filter is largely justifiable as a
basis for the production of the inflation forecast and
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 con-
firms the importance of supplementing information
on gaps from equilibrium with professional judgment
and other intermediate indicators in both the deter-
mination of the economic outlook and policy stance.
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An Assessment of Economic
Diversification in Botswana

Lizzy K. Sediakgotla'

ABSTRACT

Despite robust expansion in the past two
decades, Botswana’s economic growth
is not diversified, with continuing domi-
nance of the mining sector. Even after em-
ploying resources to promote economic di-
versification, only moderate success has
been registered. The low rate of success is
confirmed by several methods used in this
paper to measure the extent and trends in
diversification. It appears that the major
constraints to progress have been on the
supply side, notably weak entrepreneur-
ship and low productivity, as well as a re-
strictive regulatory environment, as high-
lighted by several studies and surveys on
the country. Efforts to expedite economic
diversification should continue to address
supply side bottlenecks and strengthen
the role of the private sector; thus, skills
and entrepreneurship development and
easing administrative burden on busi-
ness. Continuing efforts towards trade
facilitation would improve market access
while maintenance of a conducive enuvi-
ronment for inward investment would also
support economic diversification.

INTRODUCTION
The spectacular growth rates registered by Botswana
from the mid-1970s until recently were a direct re-
sult of performance of the mining sector and, over
time, there has only been modest diversification of
the economy (Siwawa-Ndai, 1997: 342-347, Maipose
and Matsheka, 2004:60, Hillbom, 2008). Fluctuating
commodity prices, volatile terms of trade and slow
productivity growth are common features for primary
goods producing countries. Diversification into other
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 coun-
tries with undiversified economies. Hammouda et al.
(2006) found that there are few successes of deep-

1 Economist, Modeling and Forecasting Unit, Research
Department. The views expressed in this paper are those
of the author and do not necessarily reflect those of the
Bank of Botswana.

ened diversification in Africa, notably, Mauritius and
South Africa, while lack of diversification has slowed
growth prospects for many other African countries.
In general, weak economic performance and modest
gains in economic diversification are attributed to
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 coun-
tries are not able to benefit fully from globalisation
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
economic diversification as a development strategy
for over 20 years,? the economic base remains narrow
and overly dependent on the diamond industry. The
mining sector continues to account for a large share
of total output, which fluctuated between 30 percent
and 50 percent since the 1980s. While other sectors
grew at a modest pace, the sustained rapid expan-
sion 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
specific non-mining sectors were largely unsuccessful
in improving sectoral performance and contribution
to growth. For example, the share of the manufac-
turing sector to GDP declined significantly from 6.5
percent in 1974/75 to 3.8 percent in 2010, despite
several targeted support programmes. Similarly, the
contribution by the agriculture and construction sec-
tors 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 sig-
nificant construction activity (construction of mines)
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 sec-

2 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
the NDP 7. The importance of diversification has since
then been accentuated in various forums. For example,
the former President of Botswana, Mr. Festus Mogae
presented a speech at the Biennial National Business
Conference in 2003 themed ‘Economic Diversification:
Which Way To Go?’ (Mogae, 2003). The 2002 theme for
the same conference was ‘Towards Meaningful Economic
Diversification’. The theme for NDP 9 was ‘Towards
Realisation of Vision 2016: Sustainable and Diversi-
fied Development through Competitiveness in Global
Markets'. It is inscribed in the long term national goals
that by the year 2016, “Botswana will have diversified
its economy, with mining, agriculture, industry, manu-
facturing, services and tourism all making a substantial
contribution” (Republic of Botswana, 1997:6).
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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
business services sectors) has not been sufficient to
reduce significantly the relative contribution of the
mining sector.

While there is need for improvement to attain
sustainable growth in the long run, it is apparent that
progress in economic diversification has been slow.
Moreover, with the diamond revenues projected to
start declining in 2021 due to depletion in diamond
deposits, economic diversification is more than ever
an urgent need for Botswana (UNCTAD 2007, IMF
2007:10). There is, therefore, need to re-assess the
effectiveness of the diversification strategy and as-
sociated initiatives. Notably, it has been suggested
that, “various government initiatives, including those
of the Botswana Export Development and Investment
Authority (BEDIA), have failed to spur diversification”
(AfDB, 2007:4). Some of the impediments to economic
diversification include high costs of production, high
relative expense of accessing international markets
as Botswana is landlocked, and an inadequate in-
vestment environment. This paper uses alternative
approaches to measure the degree of economic diver-
sification in Botswana.

The following section, therefore, outlines the
methodology applied in determining the extent of
economic diversification. Section three presents the
results of various, albeit largely similar statistical
measures. Section four summarises some of the
diversification initiatives and section five outlines
constraints to the diversification effort and policy is-
sues. The concluding observations are in section six.

2. METHODOLOGY
It has been established that there is correlation
between economic diversification and the stabilisa-
tion of export revenues, strengthening of investment
and, thus, economic growth (Hammouda et al.,
2006). This paper investigates progress on economic
diversification in Botswana by appraising the evo-
lution 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
diversification. These include the Herfindahl index,
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
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industrial concentration, equal to the sum of the
squared market shares of the firms in the industry
(Hammouda et al., 2006). The HI ranges from zero
to a maximum of one. Values closer or equal to one
indicate low levels of diversification (high concen-
tration), while values closer or equal to zero show
high levels of diversification (low concentration). The
Herfindahl Index can also be used to measure export
diversification. It can be expressed in thresholds as
follows; economies with highly diversified exports
are likely to have Herfindahl Indices below 0.05, fol-
lowed by a slightly diversified range of 0.05-0.1, while
between 0.1 and 0.4 indicates a concentrated export
basket and lastly, indices above 0.4 reflects a highly
specialised export basket (Chandra et al, 2007). The
HI is calculated as:

HI =Yg’ (1)

where S; is the market share of the i* firm, or
sector. Sectors vary from 1 to n.

These ratios are complemented by other ap-
proaches that investigate the structural changes,
in particular, of exports for a given industry. Such
measures help to determine horizontal or vertical
diversification within the export profile. Horizontal
export diversification is the expansion of economic
activity within a certain product group/sector by
adding new products on existing export baskets
within the same sector. Vertical diversification is the
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
diversification with respect to structural changes is
the commodity-specific cumulative export experi-
ence function (CXF). The CXF, therefore, provides
an indication of the “traditionality” of exports. The
function is expressed as:

Ett=t0 Xit
T

CXF, = (2)

t=t, Xit
where X; is the value of export of commodity i in year
t, expressed in constant prices; ty, 7 and T represent
the initial (start period), current and terminal periods,
respectively. 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 ex-
port items, plots shifted to the left or those linear reflect
a more traditional commodity (primary product); and
at the same time it reflects growth in exports of that
product in the initial period. Meanwhile, plots which are
shifted to the right reflect a non-traditional commod-
ity (manufactures), growth in exports in later years as
well as diversification within the sector. The CXF plots
can also be used to shed light on the diversification of
export industries, in that, export items for which CXF
plots are shifted more to the right are expected to be
vertically diversified in addition to being non-traditional.



However, in a situation where two export items
have identical cumulative export experience func-
tions, it is possible to identify which one is more tra-
ditional 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 Tra-
ditionality Index. A more traditional industry has
a higher value of T; and a non-traditional one has a
lower value. It is computed as follows:

T
CXF,

T =<2 3
YT -t1,+1 ©

3. DETERMINATION OF DIVERSIFICATION

The use of more than one method helps to test the
robustness of the results. Therefore, the determina-
tion of progress in economic diversification involves
both a review of historical trends and application
of statistical methods (concentration ratios and the
commodity-specific cumulative export function).

Sectoral contributions to GDP

A historical review of sectoral contribution to GDP
(Chart 1) shows that the mining, government, trade,
hotels and restaurants, finance and business services
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 con-
tributor 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 dur-
ing 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
were the transport, water and electricity, finance and
business services sectors, as well as general govern-
ment, 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.

Herfindahl Index for GDP

As explained above, Herfindahl Index values closer to
one indicate low levels of diversification (high industry
concentration), while values closer to zero show high
levels of diversification (low industry concentration).
The calculated Herfindahl Index plotted in Chart 3
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
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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
decline in the index partly reflects the strengthening
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
2006/07 to 0.16 in 2007/08, 0.13 in 2008/09 and
eventually to 0.08 in 2009/10). On the whole, diver-
sification gains in the 1970s (mainly attributable to
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
output is relatively undiversified at the sectoral level
(the Herfindahl index has been hovering between 0.13
and 0.30, which is above 0.1).

Government Revenue

In 2005/06, revenue from the mineral sector account-
ed for 54.9 percent of total government revenues,
up from 47.4 percent ten years back in 1995/96.
However, due to the financial crisis, the contribution
of mineral earnings to total revenue declined from
40.2 percent in 2007/08 to 35.6 percent in 2008/09
and further to 29.8 percent in 2009/10. The second
largest contributor to government revenue was the
customs and excise at 29.6 percent in 2009/10. It is
worth noting that revenue from non-mineral income
tax, as well as Value Added Tax (VAT) (limited sales
tax prior to 2002), increased significantly between
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.
These developments point to diversification of revenue
sources, thus reducing vulnerability of government
finance. The overall rise in non-mining revenue is an
indication of gains in diversification, improvements
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.

Employment

Between 2002 and 2010, employment growth av-
eraged 3.7 percent. During the same period, local
government employment grew on average at an an-
nual rate of about 27 percent (3.7 percent excluding
Ipelegeng® 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 over-
leaf). 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, manufac-
turing with 10.8 percent and local government with
10.8 percent (8.1 percent excluding Ipelegeng work-
ers). 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
companies employ workers in the fields of health,
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 per-
tinent deficiencies. Notably, the employment survey
does not cover small businesses employing less than
five workers. Small businesses are widely regarded
as having potential to grow and help diversify the
economy; therefore, their exclusion in employment
figures is likely to conceal the important contribu-
tion 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 sub-
sidies for ploughing through the Integrated Support
Programme for Arable Agriculture Development
(ISPAAD) and promotion of livestock rearing through
the Livestock Management and Infrastructure Devel-
opment (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 Hyun-
dai 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
exports from a peak of 16.1 percent in 1995 to 2.1
percent in 2000, and subsequently to 1.5 percent
in 2010. The structure of exports in Chart 6 shows
that the mining sector contributed more than half of
total exports for the period under review. Meanwhile,
the textile sector has grown significantly from 2003,
boosted by favourable procurement of inputs outside
the country. Textile exports have also benefited from
the devaluation of the Pula in 2004 and 2005. How-
ever, the textile industry was adversely affected by
the 2008/09 global economic recession as reflected
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 nega-
tively 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.*

Botswana has access to several goods and services
markets in the Southern African Development Commu-
nity (SADC) region, the European Union (EU) through
the EU/African Caribbean and Pacific (ACP) agree-
ment, the United States of America through the African
Growth and Opportunity Act and the SACU, which al-
lows for free movement of goods and services between
SACU countries (Botswana, Lesotho, Namibia, South
Africa and Swaziland). However, there are challenges
in benefiting fully from these agreements because of
tariff and non-tariff barriers; for example, rules of origin
constraints and product standards and difficulties in
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 in-
creased between 1990 and 2010, implying reduced
concentration of the export portfolio.

Plots for the Herfindahl, Ogive and Normalised-
Hirschman Indices in Chart 8 show a largely similar
trend and turning points. Overall, movements in
the indices reflect gains in diversification between
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,
textiles and copper-nickel matte). The Herfindahl and
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
diversification gains would be apparent in the mineral
sector if diamond exports were disaggregated to sepa-
rately show processed and unprocessed diamonds.
Meanwhile, the ‘other goods’ group has become in-
creasingly diversified.

Commodity-specific cumulative export
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
significantly during the period under study (Chart
9). The plots for exports of textiles, other goods and
copper-nickel matte are shifted to the right reflecting
increased growth in exports and for other goods.®
It also shows diversification within the sub-group.

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.

5 The sub-group ‘other goods’ contains all other export
goods aside from the major exports.



Meanwhile, the vehicles and parts plot moved to-
wards the right in the early 1990s indicating some
form of dynamism and strong growth, but the ten-
dency in the recent years was to shift towards the
left, reflecting a decline in exports of this commodity
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 min-
ing diversification through diamond beneficiation is
not reflected in the data. The share of diamonds in
total exports averaged 74 percent between 1990 and
2009 with a peak of 85 percent in 2001 reflecting the
buoyant global market and a trough of 63 percent
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 Develop-
ment 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 relation-
ships facilitated developments in financial services,
manufacturing, construction, tourism, agriculture
and property/real estate. Furthermore, the National
Development Bank was set up in 1974 to provide
long-term and project finance and thus promote
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 accelerat-
ing economic diversification. The FAP contributed
to the growth of the manufacturing sector at an
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GOVERNMENT EcoONOMIC DIVERSIFICATION

INITIATIVES

Apart from ensuring macroeconomic stability, the
Government of Botswana has continually invested
resources to support economic diversification by
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 op-
portunity for the country to gain market access for
goods and services, as well as diversify the sources
and range of imports. In terms of specific industries,
there has been continuing support for agriculture,
including various schemes and extension services
for both livestock and arable farming.®

6 Examples include Arable Land Development Programme

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
finance and provision of facilities. However, over time
the FAP failed to achieve its objectives; hence, it was
abolished in 2001.

The Citizen Entrepreneurial Development Agency
(CEDA), established in 2001, is considered an im-
provement on the FAP. Apart from performing the
basic function of providing low-interest loans, CEDA
aims to build profitable, diversified and durable busi-
nesses through close supervision of investments. This
is supplemented by the Local Enterprise Authority
(LEA), established to cultivate and promote entre-
preneurial skills, as well as business incubation and
monitoring. In addition, the Botswana Investment

(ALDEP), ISPAAD and LIMID.
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CHART 2: GRowTH oF GDP From 1995 10 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 Diver-
sification Drive (EDD) initiative promulgated in 2010,

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
also set up a National Strategy Office under the Of-
fice of the President, to coordinate implementation of
economic diversification initiatives.
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CHART 4: GoverNMENT REVENUES (2001/02 To 2009/10 IN BiLLioNs oF PuLa)
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The strategy to diversify the economy also entails
the attraction of foreign direct investment (FDI). His-
torically, a greater part of FDI went into the mining
sector, while the second main recipient of FDI since
2000 was the finance sector (Table 2). In particular,
the stock of FDI in the finance sector grew rapidly
from P619 million in 2000 to P2 712 million in 2008.
The finance and business services sector’s contri-
bution to output has, as a result, improved in the
recent years.

5. CONSTRAINTS TO DIVERSIFICATION AND

POLICY ISSUES

A review of progress on diversification shows that it
has been sluggish and insufficient. The export sector
continues to be dominated by traditional exports; and
there has been no rapid spread of investments into
other sectors, save for the finance and telecommuni-
cations sectors. It has to be acknowledged, however,
that the much more rapid growth of the mining sector
(except during the global financial crisis) could not
be matched by even respectable expansion of the
non-mining sectors; for example, mining recorded
an average annual growth of about 8.6 percent be-
tween 1995 and 2006 compared to non-mining sector
growth of 5.6 percent during the same period. Overall,
the notable expansion of non-mining sectors, owing
mostly to development of the services sector, has
not been sufficient to drive the economy to greater
diversification. Nevertheless, the objective continues
to be sustaining and harnessing the gains made so
far towards greater economic diversification, but at
the same time addressing some pertinent challenges
as highlighted below.

Constraints to diversification

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
among the bottom 10 ‘under-performers’ during
that year. The difficulty in arranging competitively
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 suc-
cess of Botswana’s export-led growth strategy.
However, entrepreneurship is weak in Botswana;
hence, the country experiences insufficient domestic
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
of product quality, product diversification, and ad-
aptation 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 compa-
nies depend on government tenders for their sales
(Regional Programme on Enterprise Development
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(RPED), 2007:15-17; Republic of Botswana (RoB),
2005:15-16).

Botswana’s ranking on the ease of doing business
has deteriorated in recent years. In 2011, Botswana

P billion
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ranked number 52, having declined from number 45
and 39 in 2010 and 2009, respectively (World Bank,
2011). The deterioration in the rankings reflected
lower scores in starting a business, dealing with con-

struction permits, getting permits
and protecting investors, while the
ranking improved for enforcing
contracts.

A few surveys on the invest-
ment climate in Botswana were
conducted by UNCTAD in 2003
and the Africa Private Sector
Group through RPED in 2007.
While these studies indicate that
Botswana was politically and
economically stable, they found
that the main weaknesses of the
investment environment were lack
of low cost skilled labour, bureau-
cracy and the high cost of utilities
(UNCTAD, 2003:83-86). In the tex-
tile sector, issues arising from in-
adequate training for technicians
and supervisors, low productivity
and delays in getting work permits
for foreign workers were the major
constraints to investment (Salm et
al., 2004:32-33).

The subsequent survey in
2007 (RPED 2007:3) reported that
weaknesses in areas such as ac-
cess to finance, access to land and
inadequately educated workers
in the manufacturing sector were
a challenge to doing business.
Furthermore, the survey revealed
that Botswana firms were less
competitive compared to those
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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 busi-
nesses, was becoming a significant threat to doing
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 ab-
sence of competition law were reported to be a weak-
ness to the business environment (RPED 2007:95).7

A survey by Grobbelaar and Tsotetsi (2005) on
South African firms doing business in Botswana
in 2005 found similar outcomes. The political and
macroeconomic stability, as well as low corruption,
were deemed to be the strongest points for the in-
vestment climate in Botswana. However, the major
impediments highlighted included the small market,
lack of finance, shortage of skilled labour, bureau-
cracy, unfair competition due to preference for local
companies during tendering processes, high costs of
utilities, and difficulty in accessing land and getting
work permits (Grobbelaar and Tsotetsi 2005:77-82).

The deficient investment climate, however, ap-
pears 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 favour-
able policies towards mining. Botswana ranked first
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 min-
ing 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.

Diversification Strategy and Policy Issues

Economic diversification has been and continues
to be central to Botswana’s planning, development
objectives and policy initiatives. However, given slow
progress in economic diversification, there is need
to continually review and update strategies. The rel-
evant issues in this regard fall in the following areas.

(a) Market

Given the small domestic economy, in terms of
both population size and income levels, policy and
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 agree-
ments 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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CHART 8: CONCENTRATION INDICES (HERFINDAHL, NORMALISED—HIRSCHMAN AND OGIVE)
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(b) Beneficiation and economic linkages
Botswana has to harness unique opportunities, for
example, in tourism and minerals. The benefits de-
rived from these sectors can be extended by continu-
ing support for development of upstream and down-
stream activities. It is notable that recent initiatives
in the diamond sector have contributed to widening
of the diamond industry and employment opportu-
nities 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 Com-
petitiveness Report, which showed deterioration in the
country’s business climate, an inter-agency, the Na-
tional 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 telecom-
munications 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
potential in supporting economic diversification,
particularly through development of citizen entre-
preneurship 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 guaran-
tees for private financing of small, medium and micro
enterprises (SMMESs), where there is a better chance
of resources being used productively while making
savings on government finance. Meanwhile, BITC
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
and economic diversification, there is need to con-
tinue to focus and emphasise macroeconomic and
financial stability. For example, stable and predict-
able inflation, a competitive exchange rate and fiscal
prudence (and predictability of the tax regime) con-
tinue to be crucial for supporting domestic economic
activity, mobilisation and productive deployment of
savings and attracting inward investment.

6. CoNCLUSION

Botswana places economic diversification high among
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
continue to reflect dominance of the mining sector.
Similarly, statistical measures of concentration sug-
gest minimal success in the economic diversification
effort. That said, there has been notable progress in
the development of the services sector (finance and
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CHART 9: COMMODITY—SPECIFIC CUMULATIVE EXPORT FUNCTION FOR BoTswANA
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telecommunications), while the contributions of the
other primary (agriculture in particular) and second-
ary sectors (notably manufacturing) have been disap-
pointing. Significantly, this occurs despite targeted
support programmes for these areas of economic
activity.

In part, the low measured success of economic
diversification away from mining is due to the spec-
tacular growth of this sector, which tends to over-
shadow, even respectable expansion of other sectors.
In this respect, it is significant that, while mining
performance has been volatile recently, including
a substantial contraction, the non-mining sectors,
overall, have maintained steady growth. However, it
is clear that there are significant impediments to the
economic diversification effort; mostly supply side and

TaBLE 2: Stock oF FDI By INDUSTRY (PuLA miLLION), 2000-2008*

microeconomic issues, rather than macroeconomic
influences. As such, several studies, surveys and
policy reviews highlight adverse influences such as
weak policy implementation and coordination, rela-
tively low levels of productivity, inappropriate skills
mix and long bureaucratic processes for business es-
tablishment and acquiring supporting infrastructure
and services. Other constraints include small market
size, relatively high utility costs and elevated trans-
port expenses due to long distance from sea ports.
However, economic diversification remains
central to prospects for long-run growth, employ-
ment creation and increases in living standards. A
diversified economy is more likely to be resilient in
the event of inevitable demand and price shocks
associated with primary commodities. Moreover,

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
Retail and Wholesale 773 651 609 826 239 92 138 144 62
Electricity, Gas and Water 0 0 9 37 39 0 0 0 0
Real Estate and Business Services 161 115 93 118 93 94 4 116 462
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
Other 0 1 1 1 38 1 23 41 9
Total 9826 9696 4882 5187 4204 4387 6835 5819 6714

*Refers to the stock of FDI (equity and non—equity) at the end of the year and not the flow during the year.

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
the efficacy of the economic diversification policy
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 utili-
ties. 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 macroeco-
nomic environment would also support inward
investment and diversification of the economy.
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APPENDIX

The Ogive Index (OGV) is a common measure of
industrial diversification or export diversification.
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 = NY (R-1/NY’ (4)

i=1

where P; = (x;/X) is the share of i'" commodity (x;) in the
total value of some variable such as exports (X=>x;). 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
value terms. The minimum value of OGV is zero, and
it correlates to a diversified export portfolio, while a
large value of the OGV index represents low export
diversification (Hammouda et al., 2006:28).

The Entropy Index (ENT) measures the extent of



spread of the distribution for any given variable and
it is commonly used in a variety of sciences, includ-
ing economics and business and finance (Jacquemin
and Berry, 1979). It is calculated as:

N
ENT:ERlogZ(I/R) (5)
i1

where N is the total number of export commodi-
ties and P; is the share of the i® commodity in total
exports. The minimum value for the Entropy Index,
which is zero, implies that there is extreme concen-
tration. The maximum value is given by log,N and it
denotes greater diversification.

The Hirschman Index is also another measure
of export concentration. It is calculated as follows:

2
X ] (6)

i=1

where x; is the export value of i"* commodity and X is
total exports. N is the number of commodity groups.
The Hirschman index is similar to the Herfindahl
Index, except for the square root. A higher Index
reflects low diversification and a lower value means
high diversification. The Hirschman Index can be
transformed so that its value can be expressed be-
tween zero and one. The transformed Index is referred
to as the Normalised-Hirschman Index (Hammouda
et al., 2006:29). It is transformed through the fol-
lowing formula:

Normalised-Hirschman Index (N-HI)

The Normalised-Hirschman Index is interpreted in
the same way as the Hirschman Index in that val-
ues close to zero indicate low concentration or high
diversification, while those close to one reflect great
concentration or low diversification.

where P! and N are interpreted as above.
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THE MONETARY TRANSMISSION
MECHANISM IN BOTSWANA: A
STRUCTURAL VECTOR AuTO-
REGRESSION APPROACH

Lekgatlhamang Setlhare!

ABSTRACT

This paper examines the empirical mone-
tary transmission mechanism operation in
the Botswana economy. While all previous
studies used the Cholesky decomposition
to identify the vector autoregressive model
used to study the transmission mecha-
nism, this study employs a structural iden-
tification scheme so as to allow simultane-
ous interaction between monetary policy
and the exchange rate variables. Empiri-
cal results indicate that monetary policy
is weakly transmitted to inflation through
both the interest rate and exchange rate
variables, with some evidence of exist-
ence of simultaneity between monetary
policy and the real exchange rate. How-
ever, there is a strong direct transmission
of unanticipated exchange rate changes to
inflation.

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
inflation. Notably, knowledge of the transmission
mechanism is imperative for undertaking monetary
policy measures that would achieve and/or maintain
price stability. In the case where the policy framework
entails projection of a medium-term path for inflation,
the monetary transmission process would provide
the foundation for the inflation forecasts, forecast
horizon, as well as the timing and magnitude of the
central bank’s reaction to price developments. This
paper aims to study, empirically, how monetary policy
actions affect inflation and output in the Botswana
economy.

Knowledge of the monetary transmission mecha-
nism (MTM) should not be based on general stylised
facts about monetary policy effects; a model approach
is essential as it empirically characterises the trans-

1 Formerly Principal Economist, Research Department,
Bank of Botswana. The views expressed in this paper
are those of the author and do not necessarily reflect
those of the Bank of Botswana.

mission relationships relating to the specific economy
in question and quantifies such relationships. Al-
though 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 refer-
ences 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
the financial sectors of developing economies (such
as Botswana) are still undergoing significant develop-
ment, 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
updated periodically, as the financial sector continues
to develop and/or changes following major reform(s)
or structural transformation(s) of the economy.

The study is organised as follows. Section 2 briefly
explains the structural vector autoregression meth-
odology in the context of the monetary transmission
mechanism. Section 3 summarises Botswana’s mon-
etary policy framework, after which Section 4 briefly
discusses theoretical issues regarding the monetary
transmission channels. After explaining the iden-
tification and empirical modelling methodology in
Section 5, Section 6 presents the empirical results.
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
of comparison. A VAR is a model which specifies each
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 con-
temporaneous 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
of real output, inflation and exchange rate to such
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 methodol-
ogy is its appropriateness in modelling the simul-
taneity 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 func-
tions) 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 Shab-
bir (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, ap-
plying 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
identifies monetary policy shocks using a structural
identification approach and, compares the results to
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
objective was not defined in terms of price stability —
the explicitly stated goal was achievement of positive
real interest rates (which would contribute to inflation
control). Explicit focus on the goal of price stability
commenced in 1998 with the first publication of
the Bank’s monetary policy statement. However, it
was not until 2002 that the Bank began to publish
the goal as an annual numerical inflation objective,
expressed initially as a range of 4 — 6 percent, in the
2002 Monetary Policy Statement. Second, since 2008
the price stability objective has been defined in terms
of inflation within the medium-term (3-year period)
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objective range of 3 — 6 percent.? Underlying the price
stability objective is the idea that maintenance of a
low inflation rate will, in the long term, contribute to
sustainable economic growth and a competitive real
effective exchange rate that, in turn, will support di-
versified growth and competitiveness of domestically
produced goods and services destined for domestic
and external markets.

To achieve the inflation objective, the Bank uses
monetary policy instruments, including interest
rates (specifically, the Bank Rate) and open market
operations — sale/purchase of Bank of Botswana
Certificates (BoBCs). The BoBCs and open market
operations, which were introduced in 1993, are ex-
plained in Kone (1996). Changes in official interest
rates influence interest rate sensitive components of
domestic demand and, thus, inflation.

In the current policy framework, monetary policy
formulation is based on medium term inflation fore-
casts; hence, it is forward-looking. Changes in the
monetary policy stance arise when it is projected
that there will be a sustained rise in inflation above
the objective range (inducing a policy tightening)
and when price stability or disinflation occurs in the
context of a sustained decrease in economic growth
(inducing a policy easing). Inflation forecasts reflect
medium term developments in economic and financial
factors that affect inflation.

Since 2005, Botswana’s monetary policy has
been implemented in the context of a crawling band
exchange rate mechanism. In this regime, the nomi-
nal 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
Bank’s inflation objective and the forecast inflation
for Botswana’s trading partners.

4. MONETARY TRANSMISSION CHANNELS
Several transmission channels of monetary policy
have been identified in the literature. These include
the interest rate, credit/lending, balance sheet, ex-
change rate and inflation expectations channels (see
Mishkin, 1995).

In respect of the interest rate channel, changes
in the interest rate affect inflation through aggregate
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-

2 After introduction in 2006, the medium-term inflation
objective existed in the context of annual credit growth
target ranges, and concurrently with the annual objec-
tive. The annual inflation objective range could vary
from year to year due to both economic and financial
developments. However, in 2008, the Bank dropped both
the use of credit growth as an intermediate target and
annual horizon for the inflation objective, and exclusively
focused on the medium-term objective range.
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gregate spending should affect economic activity and,
hence, inflation.

Another transmission process is the credit chan-
nel, comprising bank lending and balance sheet chan-
nels. The bank-lending channel considers loans and
bonds as imperfect substitutes and the intermedia-
tion role of banks due to their advantage in knowing
the credit worthiness of households and small firms.
Due to the asymmetric information problem, bank-
dependent borrowers (e.g., small firms) cannot easily
find alternative sources of funds. Hence, as monetary
tightening reduces bank reserves, these borrowers
will experience a fall in loan supply, which has anega-
tive 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 of-
fer 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 house-
holds and/or corporate sector.

In open economies, particularly under flexible
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 ap-
preciation of the domestic currency, which will af-
fect inflation and output by, respectively, reducing
the price of imports (and imported inflation) and the
external, as well as the internal competitiveness of
domestically produced tradeable goods.

Lastly, inflation expectations, through policy cred-
ibility, 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
effectively affect inflation by influencing expectations.
The expectations channel is particularly effective in
monetary policy frameworks where there is substan-
tial communication of the policy process, such as in
an inflation-targeting regime.

As implicitly noted above, the operation of trans-
mission channels varies across countries on account
of differences in the degree of financial intermediation,
the size, concentration and health of the banking sector,
development of capital markets, as well as structural
economic conditions (Cecchetti, 1999). Notably, it has
been observed that in low-income countries the opera-
tion 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 transmis-
sion channel in industrial economies, the exchange
rate channel tends to dominate in developing/transi-
tion economies (see Dabla-Norris and Floerkemeier,
2006). The weak institutional frameworks, securities
markets and competition in the banking sector impair
the traditional channels (interest rate, bank lending and
asset price) (Mishra, Montiel and Spolimbergo, 2010).

5. IDENTIFICATION AND EMPIRICAL
MODELLING

Identification

The first stage of the SVAR approach entails specifica-
tion and estimation of a vector autoregressive (VAR)
model that adequately captures the features of the
data. In the second stage, ‘structure’ is imposed on
the VAR model by imposing restrictions. In simple
terms, identification is about relating the residuals
from the estimated VAR to the ‘structural shocks of
the SVAR'.

In the literature, identification of VAR models
is carried out using one or the other of the follow-
ing methods: the Cholesky decomposition (using
atheoretic short-run restrictions — this entails ad hoc
recursive ordering (explained below) of variables), the
structural identification (short-run restrictions and/
or long-run restrictions (based on economic theory)
and sign restrictions.

Empirical Modelling

In this paper the transmission mechanism is mod-
elled using a SVAR model. The model is specified
such that the variables included in the model en-
able identification of monetary policy shocks and
capture features of a small open economy. In this
regard, the variables considered are the domestic
interest rate, real domestic output, domestic in-
flation, the real (alternatively nominal) exchange
rate® and the foreign interest rate — the latter two
variables are included to capture external pressure.
Underlying this open economy approach is the fact
that the Botswana economy can be influenced by
external factors, such as foreign monetary policy
and exchange rate movements. Specifically, the ex-
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
will lead to higher inflation, and the Bank could
then respond to the worsening inflation outlook
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
will enable more accurate identification of monetary
policy shocks. More generally, the exchange rate
is an integral part of Botswana’'s monetary policy

3 In this paper, the nominal exchange rate is defined as the
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 ex-
change rate system includes a quasi-fixed exchange rate
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
to quantify the response of real GDP, inflation and
the real exchange rate to monetary policy shocks.
The VAR model, written in terms of its vector moving
average (VMA) representation is:

X=B(L)u, (1)

where X; a (5x1) vector of variables being modelled
(the South Africa Treasury bill rate (tb), real non-
mining output (yn), CPI inflation (dcpi4), the Bank
Rate (br) and the first difference of the real effective
exchange rate (reer in level or dreer in first difference
form). B(L) are (5x5) convergent polynomial matrices
in the lag operator, L, and u; is a vector of reduced
form residuals (or statistical shocks), assumed to be
identically and independently distributed, u;~iid(0,).

The structural VAR model can be recovered from
(1) and expressed in VMA as:

X=C(L)¢, 2)

where C(L) is the structural counterpart to B(L)
and ¢, represents the white noise structural or eco-
nomic shocks, g~iid(0,A). The empirical structural
shocks of the model are: foreign interest rate shock,
output shock, inflation shock, monetary policy shock
and exchange rate shock and denoted, respectively:
e=[eefme"e™,e"]. Combining equations (2) and
(1) and manipulating gives X;=B(L)Sg,, used in iden-
tification below. S is the short-run matrix capturing
simultaneous relationship among variables.

Turning to identification, the aim is to estimate (1)
and then use the estimates to recover the parameters
and structural shocks in (2). Briefly, identification
requires imposing restrictions on the S matrix (so
that the number of parameters in S equals that in ().
The SVAR literature has established that, for a model
with n variables, the actual number of restrictions
required is: n? - (n*n)/2 - n=(n%n)/2.

As for specification issues, all the variables in the
model, except for interest rates and inflation, which
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 de-
bate about whether the VAR/SVAR model should be
specified in terms of the levels (or transformed form)
of the variables. In this paper all the variables enter
the model in their level form, except the exchange
rate, (which is in first-difference form - to be explained
below in the identification of the empirical model).
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,
2006, for details).

lllustration of the Identification Schemes
In this paper, ‘structural shocks’ are identified by
implementing two types of schemes. The first type
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is the standard Cholesky decomposition, which im-
poses a series of contemporaneous recursive zero
restrictions on the effects of structural shocks on
model variables. This identification scheme orders
the variable assumed to be the most endogenous last
in the model (as illustrated below). This identification
approach has typically been used in closed-economy
studies. The empirical success of this standard iden-
tification scheme has established a consensus about
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 af-
fect 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 quar-
ter. The SVAR model in (3) is just identified since the
lower triangular matrix entails 10 zero restrictions;
hence structural parameters can be uniquely recov-
ered from the VAR. Equation (3) shows that the first
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
the first variable in the model (given that this vari-
able cannot affect the first variable within the same
quarter) so that it is contemporaneously affected by
its own and the first structural shock; and so on.
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 stud-
ies. The rest of the variables are ordered such that
macroeconomic variables (output and inflation) do
not contemporaneously respond to monetary policy
and the exchange rate shocks. Moreover, the fourth
and fifth columns in (3) show that while the exchange
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-

th 1 0 0 0 O
yn Sy;;1 1 0 0 O] grm
depi4[=B(L)|Ss; sz 1 0 OHSW 3)
br Sa1 Saz Saz 1 Offemp
neer Ss1 Ss2 Ssz Ssq  1llegXr

teractions between any two, or more variables, are
ruled out by assumption. Although this identification
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scheme has successfully identified monetary policy
shocks in closed economy models, studies that ap-
plied it in open economy models have often generated
the empirical puzzles. Kganetsano’s (2007) study used
this identification strategy in a VAR model specified to
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 econ-
omy 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 con-
temporaneously 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
biased due to misspecification — specifically, the ef-
fects 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
and Leitemo, 2005). Moreover, the misspecification
arising from the simultaneity problem could generate
empirical puzzles, such as the “exchange rate puzzle”
or delayed overshooting (Borys and Horvath, 2008;
Bjornland, 2005).* In this regard, a second identi-
fication scheme (structural identification) is used,
with a view to addressing the possible simultaneity
problem associated with monetary policy and the
exchange rate.

The structural identification approach is ap-
propriate, 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 iden-
tifies the monetary policy shock within a framework
similar to that used in Gali (1992), Bjornland (2005)
and Artis and Ehrmann (2006), in which both the
short-run and long-run restrictions are employed.®

In illustrating the second (structural identifica-
tion) method, short-run restrictions are discussed
first. This approach builds on the standard traditional

4 The exchange rate puzzle and delayed overshooting are
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
of appreciating (puzzle) or appreciates gradually for
an extended period of up to about three years (delayed
overshooting).

5 More specifically, the identification scheme draws mainly
from that of Bjornland, which was developed to address
the commonly observed phenomena of the exchange
rate puzzle and forward discount puzzle (i.e., delayed
overshooting).

VAR method of identifying monetary policy shocks
in closed economy models. In this study, applica-
tion 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 vari-
ables, 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
structural identification approach can be explained
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,
1996), macroeconomic variables are sluggish in re-
sponding 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

tb 1 0 0 0 0 r gtb
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restriction is required as only ten restrictions are
needed for the model to be just-identified. Inspec-
tion of the model shows that there is need to impose
a restriction to distinguish between monetary policy
and exchange rate shocks. The recursive ordering as-
sumption 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 to zero implies that the monetary
policy instrument is restricted from having an in-
stantaneous 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

6 This is a plausible assumption in this study since Bo-
tswana’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.” The absence of
simultaneity will be reflected by the non-existent (or
zero) response of the Bank Rate to the real exchange
rate in the current quarter, and vice versa (for zero
restriction on Sg,4). 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
result in forecast inflation deviating significantly from
the inflation objective range in the medium term,
which would prompt a contemporaneous policy re-
sponse 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 contempo-
raneous 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 ex-
change rate. This is a standard long-run neutrality
of nominal shocks,® 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 long-
run money neutrality...”.

Given, the use of the long run identifying restric-
tion, the real exchange rate variable enters the model
in first-differenced form (dreer), not level form. In
this case, as the long-run restriction is applied to the
change in the real exchange rate, the effects of a mon-
etary policy shock on the level of the real exchange
rate will eventually sum to zero. This is essential,
given that the level of the real exchange rate is non-
stationary (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
(1993:3 — 2011:1), the fixed exchange rate period
(1993:3 — 2005:1) and the crawling band period
(2005:2 - 2011:1).° The change in the exchange rate
regime between the fixed and crawling band exchange
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 de-
valuation of the Pula. In searching for the optimal lag

7 Several studies specified the SVAR model to allow for
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
the Akaike, Hannan-Quinn information and Schwarz
criteria. Although the residuals of the optimal VAR
model typically fail the normality test, they are free
from autocorrelation and heteroscedasticity prob-
lems. In addition, all the models satisfy the stability
condition, which is necessary for the validity of im-
pulse 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 deriva-
tion and/or characteristics of the data. The inflation
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 season-
ally adjusted using the X-12 filter. As for the output
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
case given that the data are often subject to signifi-
cant 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 do-
mestic 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
substantial influence on the overall price level.

The results are presented below, first from using
the structural identification strategy and then from
the Cholesky decomposition strategy. The change in
the exchange rate regime during the span of the data
allows only one SVAR model to be identified using the
structural identification, whereas four models use the
Cholesky scheme. Specifically, the Cholesky scheme
is used for both the fixed and crawling exchange rate
regimes since, in the fixed exchange rate system, the
exchange rate variable becomes exogenous in the
model. However, in the crawling exchange rate regime,
the short sample size prevents use of the long-run
restriction of structural identification.

Results of Structural Identification
The results, presented in Appendix I (in Figures la
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through 5b), are in terms of impulse functions. The
IRFs show point estimates of responses (central fore-
casts) 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 IRF's are the corresponding 95 percent
confidence lines - significance of an impulse response
occurs when both confidence lines lie on the same
side of the zero line. Results for the full sample period
are presented in Figure 1a through Figure 3b.

The results presented in Figures la and 1b are
from a model specified to include the first difference
of the real effective exchange rate (dreer). The model
was identified using the structural identification
scheme. In Figure la, (1.1a) shows the response
in the Bank Rate to a monetary policy shock.!® The
Bank Rate rises in response to the policy shock, as
it should when the model has successfully identified
the monetary policy shock, and gradually returns to
the base line value.

The endogenous response of inflation to the
monetary policy shock is shown in 1.1b. Inflation
falls quickly within a period of 2 quarters, albeit not
significantly, since the zero line lies inside the confi-
dence band. Inflation continues to fall, with maximum
effect around the third quarter, where inflation would
have declined by a value within 0.2 — 0.25 percentage
points, and then returns to the base line by the fifth
quarter. The initial decline in inflation is consistent
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 re-
strictive monetary policy results in a weak positive
response (instead of negative) of the level of output.
Similarly, the increase in inflation after the fifth
quarter contradicts theory.

A possible reason for the unexpected behaviour
of inflation and output to the policy shock could be
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 con-
temporaneous reaction allowed by the identification
scheme of the growth of the real effective exchange
rate. After this impact effect, the exchange rate depre-
ciates back to the steady-state value, roughly within
the first quarter. Both the impact appreciation and
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 adjust-
ment of the Bank Rate by at least 25 basis points.

are insignificant. The fast response of dreer occurs
mainly due to the fast reaction of the domestic infla-
tion to the policy tightening.

The following discussion examines the transmis-
sion of foreign shocks to the Botswana economy in
terms of the impulse responses of domestic macro-
economic 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
is significantly greater than zero.

The exchange rate shock results in a significant
decrease in domestic inflation (1.2b) albeit by a small
magnitude. In particular, domestic inflation reacts
to the appreciation in the exchange rate by falling
quickly, reaching a maximum impact around the
second quarter, with inflation having fallen by more
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
hence inflation, by reducing net exports. The response
of the level of output to the one standard deviation
exchange rate appreciation is consistent with theory
over the first three quarters, although it is small in
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
horizon, which is inconsistent with theory.!

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 ap-
preciation. This implies that as the exchange rate
appreciates and thereby contributing to a decline in
domestic inflation, the Bank is in a position to con-
duct 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 ex-
change rate (1.1d), while the exchange rate shock also
has some instantaneous influence on the policy vari-
able (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 numeri-
cally small and insignificant. Hence, the evidence for
a simultaneous relationship is weak.

Overall, the responses of inflation and output to a
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 macroeco-
nomic variables to the interest rate and exchange rate
shocks do not improve when the Cholesky scheme is
used to identify the VAR specified to include tb, yn,
dcpi4, reer, br. In fact, the results deteriorate to some
extent.
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tion. Secondly, the conventional response of inflation
to a monetary policy shock occurs entirely in the
first four quarters, a finding which is not consistent
with the predominant view in monetary economics
that the impact of policy through the transmission
mechanism is characterised by “long and variable
lags” (Friedman, 1960).

Results of Cholesky Decomposition

All the models estimated over samples 1993:3 —
2005:1 and 2005:2 - 2011:1 were identified using the
Cholesky decomposition. Cholesky models include
neer being used instead of the reer, since the long-
run restriction does not apply when the exchange
rate is nominal. Meanwhile, the use of the reer and
the associated structural identification (which is ap-
propriate for the crawling band system) is hindered
by the small sample size. The responses of variables
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
and 2b, the model was specified such that the neer is
treated as an endogenous variable in the system, ex-
cept 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. How-
ever, in Figures 3a and 3b the model was specified so
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 in-
terest rate. Notably, the Cholesky scheme generates
the typical price puzzle (2.1b), whereby inflation rises
in response to a monetary policy tightening, unlike
the structural identification for which inflation de-
creases 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
structural identification is much faster than the ap-
preciation (and subsequent depreciation) of the neer
associated with the policy shock under the Cholesky
approach (2.1d). In the latter case, the neer appreci-
ates gradually up to quarter 17 or 18, after which
a gradual depreciation begins — this is the delayed
overshooting phenomenon explained above. Follow-
ing appreciation in the neer and reer, respectively,
output falls throughout the forecast horizon under
the Cholesky scheme (2.2c), while it decreases only
briefly under the structural identification (1.2c).

Meanwhile, inflation falls following an unexpected
appreciation of the exchange rate under both types
of identification. However, inflation declines less in
response to the shock in neer (denoted by sxr in the
charts) under the Cholesky scheme than in reac-
tion to appreciation of the reer under the structural
identification scheme. On the other hand, the decline
in inflation is significant over the whole of the first
three quarters under the Cholesky approach, not just
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significant over a period of 2 to 3 quarters. Overall,
better results are obtained using structural identifica-
tion, compared to those obtained using the Cholesky
scheme mainly due to the price puzzle arising from
the latter.

Figures 3a and 3b present results from a model
similar to that whose results are in Figures 2a and
2b. Both models are identified using the Cholesky
identification, the difference is that in Figures 3a and
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.

Turning to the fixed exchange rate regime period,
results are reported only for one model due to space
constraint. Results from other model specifications
in this regime are similar. The model, whose results
are reported in Figures 4a and 4b, was identified us-
ing the Cholesky approach. In this model the neer is
assumed to be exogenous. This assumption is neces-
sary, given that the exchange rate was more rigidly
fixed in this period, with infrequent large discrete
changes.

As can be seen in Figures 4.1a to 4.1d, a shock
in monetary policy produces a price puzzle, as is the
case in Figures 2a to 3b, where the Cholesky scheme
is also used. A notable outcome is that the neer ap-
preciates both quickly and substantially over the first
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
result may be reflective of the nature of the exchange
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 re-
sponse to an exchange rate shock, output decreases
instantaneously by over —0.3 percent and continues
to fall by over —0.4 percent in the first 1 or 2 quar-
ters. From the third quarter, output increases above
the base line. Similarly, the monetary policy shock
results in an instantaneous fall in inflation by —-0.15
percentage points, after which inflation falls further
to the maximum of about —0.2 percent. The fall in
inflation then diminishes until it rises above the base
line between quarters 3 and 4, and reaching a maxi-
mum increase in the fifth quarter before declining
substantially again. Overall, there is no clear pattern
for inflation following an exchange rate shock since
the IRF fluctuates around the steady state value (base
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.
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In the case of the crawling band, most of the im-
pulse responses of macroeconomic variables to either
the policy or exchange rate shock fluctuate around
the base line, which is not informative (see Figures 5a
and 5b). This outcome is most likely due to the small
sample size, of only 6 years, for the regime.

Turning to the comparison of results with those
of Kganetsano (2007), both this paper and Kganet-
sano show that policy is weakly transmitted via the
interest rate channel. The IRFs of the policy rate and
domestic inflation to the policy shock in this paper
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
arise in that Kganetsano’s study finds the impact
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 differ-
ence exists with respect to the responses of inflation
to the monetary policy shock. Kganetsano finds that
inflation responds by falling initially and then rising
above the steady state in the fourth quarter. However,
the results of this study show that inflation falls ini-
tially; but unlike in Kganetsano, inflation rises above
the base line in the fifth quarter. Thus, through the
SVAR approach, this study finds a longer transmis-
sion mechanism (beyond a year).

As to the reason for the subsequent counter-
intuitive rise in inflation, Kganetsano associated the
puzzle with the reaction of domestic credit to the
shock - credit rises and remains above the steady
state for about 16 quarters. Although the SVAR in
this paper does not include credit in the model, this
conjecture is considered relevant, at least partly, in
explaining the underlying behaviour of inflation. A
major difference in results relate to the IRF of output.
Kganetsano finds a negative response of output, while
this study finds a positive response of output to a
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 iden-
tification approaches are used to obtain estimates
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 re-
strictions, with a view to capturing any possible in-
teraction 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

monetary policy and exchange rate shocks. Thus, the
resultant SVAR model allows simultaneous response
between monetary policy and the exchange rate.
Several models are identified using the Cholesky de-
composition, reflecting the evolution of the exchange
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,
the difference concerns the response of inflation to
a monetary policy shock. Notably, while the model
based on structural identification captures the ex-
pected fall in inflation (over the first 4 quarters) due
to policy tightening, the Cholesky based model shows
an increase in inflation (price puzzle). However, both
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 vari-
ables 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
the two identification approaches indicate that al-
lowing for simultaneity between monetary policy
and the exchange rate is necessary in the case of the
Botswana economy, in order to more accurately iden-
tify 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 mon-
etary 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.

Overall, the empirical results from the identified
VAR model indicate that the capability of monetary
policy to influence both economic activity and infla-
tion is still limited, perhaps reflecting the issues relat-
ing to the size, structure and developmental aspect of
the banking and capital market system in Botswana.
This is reflected by the weak interest rate channel
— although the shock to monetary policy influences
inflation in the right direction over the first 4 quarters,
the impact is not significant. Moreover, there is an
unexplained reversal of the impact on inflation over
the forecast horizon, as well as the counter-intuitive
impact on output. Meanwhile, the exchange rate
channel has a dominating role in the monetary trans-
mission process. The exchange rate shock not only
influences economic activity in the right direction,
it also influences inflation (significantly) in the right
direction. More comforting is that the exchange rate
effect complements monetary actions. That is, a tight
monetary policy action causes inflation to decline
initially (Figure la). In the circumstances, there is
immediate real exchange rate appreciation which also
adds to the decrease in domestic inflation (Figure 1b).
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THE MONETARY TRANSMISSION MECHANISM IN BOoTSWANA: A STRUCTURAL VECTOR REGRESSION APPROACH

ApPPENDIX |

Results for the Total Time Period (1993:3 -2011:1)

Ficure 1A: Responses oF Macroeconomic VARIABLES TO A MoNETARY PoLicy SHock

FiGURE 1.1A: RESPONSES OF BR TO A UNIT SHOCK TO SMP

Ficure 1.18: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.

2. IRFs are from a VAR model of 3 lags, identified using structural identification.

3. The VAR model orders variables as (tb, yn, dcpi4, dreer, br); the exchange rate (the first difference of
the real effective exchange rate (dreer)) is endogenous in the system, except to monetary policy.
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Ficure 1B: RespoNses oF MacroecoNomic VARIABLES TO AN ExcHANGE RATE SHock

FiGURE 1.2A: RESPONSES OF DREER TO A UNIT SHOCK TO SRXR
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FiGURE 1.2D: RESPONSES OF BR TO A UNIT SHOCK TO SRXR
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
2. IRFs are from a VAR model of 3 lags, identified using structural identification.
3. The VAR model orders variables as (tb, yn, dcpi4, dreer, br); the exchange rate (the first difference of
the real effective exchange rate (dreer)) is endogenous in the system, except to monetary policy.
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Ficure 2a: RespoNses oF Macroeconomic VARIABLES TO A MoNETARY PoLicy SHock
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.
2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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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Ficure 2B: RespoNses oF MAacroeEcoNomiCc VARIABLES TO AN ExcHANGE RATE SHock
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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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Ficure 3A: RespoNses oF MacroecoNomic VARIABLES TO A MoNETARY PoLicy SHock
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Ficure 3.18: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

05p

5P

S 10 15 20 25
Quuarter

Ficure 3.1c: RESPONSES OF YN TO A UNIT SHOCK TO SMP

i -
=t Response
g
[ Coefidence //
) IR ’/ o
/
1 . . / '
| ’/// ’ b
L T
~——
~1p \\\ -
~—
~—
~——
H 3 \‘\ <
~—
~—
—~——
~ip 4
1] 5 0 18 20 < 1]
Quarter

Notes:

01

! @b Responise 1

D Confidence

10 15 2 25 L))

02 02 T L2 .2

iy -

- G Response

// :] Conladence

A A A A A
0 S 10 15 2 2 L
Quarer

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

2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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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Ficure 3B: RespoNses oF MAcroecoNomic VARIABLES TO AN ExcHANGE RATE SHock

FiGURE 3.2A: RESPONSES OF NEER TO A UNIT SHOCK TO SXR
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FiGURE 3.2c: RESPONSES OF YN TO A UNIT SHOCK TO SXR
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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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Ficure 4A: Responses oF Macroeconomic VARIABLES TO A MoNETARY PoLicy SHock
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.
2. IRFs are from a VAR model of 3 lags, identified using Cholesky decomposition.
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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Ficure 4B: RespoNses oF MAacroeEcoNomic VARIABLES TO AN ExcHANGE RATE SHock

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

FiGURE 4.28: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SXR
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exchange rate (neer)) is exogenous to the domestic economy.
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. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
. IRFs are from a VAR model of 3 lags, identified using Cholesky decomposition.
. The VAR model orders variables as (tb, neer, yn, dcpi4, br); the exchange rate (the level of the nominal effective
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ResuLts FOR THE CRAWLING BAND EXCHANGE RATE REGIME (2005:2 — 2011:1)

Ficure 5a: RespoNses oF Macroeconomic VARIABLES TO A MoNETARY PoLicy SHock

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

r

1/

~02

a .\
\

O4p \‘
\/‘

"

-

" /\/\/y'— —/

"

r T T
| @b Response

[ Coafidence

" A A

0 5

10

15 20 25 30

Quarter

FiGURE 5.1c: RESPONSES OF YN TO A UNIT SHOCK TO SMP

J

v y r
Gmmp Response

[ Confidence

-

AN ]

Ficure 5.18: RESPONSES OF DCPI4 TO A UNIT SHOCK TO SMP

r v o

0 5 10 15
Ouarter

)

5

L)

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

v v v

ash-

Oip

b Response

: Coaf

\_’4 1X4-" 0 -
<

N E—

Y 3 ' ' - S N ' E

0 5 10 15 X 25 Ll 0 5 10 15 n b ¥
Quarnier Quarier

Notes: 1. Dynamic responses of macroeconomic variables to a shock in monetary policy.
2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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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Ficure 5B: RespoNses oF MAacroeEcoNomiCc VARIABLES TO AN ExcHANGE RATE SHock
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Notes: 1. Dynamic responses of macroeconomic variables to a shock in the exchange rate.
2. IRFs are from a VAR model of 2 lags, identified using Cholesky decomposition.
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
ANNUAL_INFLATION BANK_RATE
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Notes: 1. On account of the maximum number of characters allowed by the Eviews programme in the name

field, short form of variable names has been used for some of the charts.
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Risk and Reward in
Currency Diversification
Strategies: Do Emerging
Markets Hold the Key (for
An Investor in Botswana)?

Pako Thupayagale'’

ABSTRACT

This paper investigates the risk and re-
ward associated with investing with
emerging marlket currencies (i.e., risky as-
sets). The IMF’s Special Drawing Rights
(SDR) (i.e., a safe-haven asset) is also in-
cluded in the analysis as a benchmark
comparator. The data show that, in terms
of the risk and returns relationship, invest-
ments in the currencies of Brazil, Russia,
India, China and South Africa (BRICS) pro-
vide 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 attrac-
tive risk-reward ratio relative to an invest-
ment comprised entirely of a safe-haven
asset. The results of this exercise indi-
cate 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
risk-reward profile.

1. INTRODUCTION

Investors can potentially improve the risk-adjusted
performance of their portfolios by investing interna-
tionally and thereby take advantage of the associated
return and diversification benefits. Indeed, the diver-
sification and return benefits provided by emerging
markets have attracted significant investor attention
which, in turn, has led to substantial capital inflows
to these economies. For investors appraised against
a specific benchmark, this may mean a readjustment
of this benchmark in order to capture a greater op-
portunity set. At a more theoretical level, asset pric-
ing 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
of the author and do not necessarily reflect those of the
Bank of Botswana.

pricing model (CAPM) suggest that investors should
hold global portfolios. Empirically, many authors have
documented the gains from international diversifica-
tion 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 in-
vestments in high-yielding emerging markets such
as those of Brazil, Russia, India, China and South
Africa (henceforth, the BRICS). This strategy is often
described as the ‘search-for-returns’. In this regard,
a common strategy is the carry trade, which has at-
tracted investors because of its high risk-adjusted
returns.? 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 an-
ticipated that these trends will continue and become
even more pronounced (Goldman Sachs, 2007). The
BRICS are likely to remain key beneficiaries of any
significant diversification in international portfolios.
Success to this stage has been mostly a function of
currency strength and commodity ties. Other fac-
tors — financial system stability and sovereign credit
considerations — also argue for the inclusion of these
assets in a diversified global portfolio.® 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
(i.e., safety), profitability (i.e., return), and liquidity
using risk management concepts. For simplicity, this
paper will use the Sharpe ratio to evaluate the relative
attractiveness of an investment.*

This paper, therefore, examines if a risk-averse
investor in Botswana could improve his/her risk ad-
justed 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 al-
ready 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
3 evaluates the degree of ‘security’ or ‘safety’ in the
foreign exchange markets of the BRICS’. In particular,
the less volatile (or risky) an asset is, the more ‘safe’
it will be considered.® The prevailing liquidity condi-
tions in the BRICS vis- -vis the advanced economies
are also assessed in order to evaluate the ‘safety’ or
‘security’ of investment, since the ability to enter or
exit a position without an undue impact on the ex-
change 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 risk-
adjusted returns of the BRICS currencies vis- -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
focus on the South African rand and Brazilian real,
in terms of simulating the performance of a currency
composite benchmark, given that the relevant data
are readily available. Section 6 concludes.

2. DatA

The data used in this study are obtained from Bloom-
berg and consist of monthly observations, spanning
the period from January 2000 to December 2010,
for 5 currencies: Brazilian real (BRL), Russian rouble
(RUB), Indian rupee (INR), Chinese renminbi (CNY)
and South African rand (ZAR). These are, therefore,
the currencies of Brazil, Russia, India, China and
South Africa (BRICS). In addition, the unit of account
of the International Monetary Fund (IMF), the Spe-
cial 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
have no market significance and are only reported
for informational purposes.

Summary statistics for daily returns for bilateral
spot exchange rates for BRICS’ currencies (and the
SDR for comparative purposes) vis- -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-

5 Modern portfolio theory (MPT) defines risk in terms of
volatility. MPT was introduced by Markowitz (1952). It
defines risk as the standard deviation of return. Volatility
is, therefore, a measure of risk on returns.

6 The summary statistics focus on price return, which
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
Section 6.
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cent), followed by the SDR (0.1100 percent) and then
the Brazilian real (0.0841 percent), with the Renminbi
delivering negative returns. In terms of variability, the
BRICS'’ currencies, with the exception of China — due
to its fixed exchange rate system/tighter management
of exchange rates — are volatile relative to the SDR.
Brazilian currency returns are the most volatile with
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 asymimetric 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. Re-
turns from the SDR are marked by a slight negative
skew. The SDR is relatively symmetric in its distri-
bution 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
sense, kurtosis is a measure of ‘volatility of volatility’).
However, for the SDR (and to a lesser extent the ZAR),
the kurtosis coefficient is very close to that associated
with a normal distribution (i.e., which has a kurtosis
coefficient of 3 and the measures of excess kurtosis
are relative to 3). In fact, these basic summary statis-
tics 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 par-
ticular, BRICS' currencies generally deliver higher
returns and more volatility (i.e., less safety) relative
to a traditional safe-asset currency.

3. SArETY

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. Pru-
dence 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.



Credit Ratings

Sovereign debt ratings are intended to be forward-
looking indicators of the probability of default. They
are summary assessments of a government’s cred-
itworthiness. The two major credit rating agencies
— Moody’s Investor Services (Moody’s) and Standard
and Poor’s (S&P) — indicate that their evaluation of
government risk derives from the analysis of a wide
range of economic, social and political indicators (e.g.,
including per capita income, GDP growth, inflation,
external debt, level of economic development and
default history, etc.).”

TaBLE 1. MoNTHLY FOREIGN EXCHANGE RETURN: SUMMARY STATISTICS

Risk AND REWARD IN CURRENCY DIVERSIFICATION STRATEGIES: Do EMERGING MARKETS HoLD THE KEY (FOR AN INVESTOR IN BoTswana)?

cies of the BRICS (with the exception of China, given
its capital controls) are more volatile (and, therefore,
less safe). The ZAR delivers the highest volatility at
18.71, followed by the BRL at 17.87, while the RUB
and INR have an annualised standard deviations
of 8.69 and 7.27, respectively. The return from the
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.

Mean (percent) Standard Deviation Skewness Kurtosis
Brazilian real (BRL) 0.1188 5.4147 1.4702 7.9670
Russian rouble (RUB) 0.1275 2.6094 4.2455 37.4337
Indian rupee (INR) 0.0341 1.7786 0.3045 5.9926
Chinese renminbi (CNY) -0.1732 0.3894 —2.6596 10.5846
South African rand (ZAR) 0.1710 5.2334 0.6810 3.7479
Special Drawing Rights (SDR) 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 infor-

mational 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 ana-
lyst can better estimate whether a given (or future) foreign exchange return will be more or less than the mean.

3. Kurtosis is a measure of whether the data are peaked or flat relative to a normal distribution. Data sets with low kurtosis tend to have
a flat top near the mean rather than a sharp peak. Higher kurtosis means more of the variance is the result of infrequent extreme devia-

tions, as opposed to frequent modestly sized deviations.

The first and second columns of Table 2 show
that all the BRICS countries are investment grade.
This indicates that their credit quality is favourable
and warrants investment. However, it is also appar-
ent 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. Further-
more, a downgrade below BBB/Baa reclassifies the
credit rating to speculative or ‘junk’ status, which
would have adverse effects on the asset’s value. The
safety-conscious fund investor would appreciate the
investment grade rating, but would naturally be cir-
cumspect about investing in the BRICS.

Volatility (or Risk) profile

The fourth column of Table 2 presents the annualised
standard deviation of FX investments in the curren-
cies of the BRICS. The volatility figures are consistent
with those presented in Table 1 insofar as the curren-

7 Sovereign credit ratings have a number of implications.
First, they are an important determinant of a country’s
borrowing costs in international capital markets. Sec-
ond, this rating may influence private financing costs
since it provides a reference point for the borrowing
levels of financial institutions and corporations. And
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.® 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 sub-
stantial volatility), which, in turn, may deter market
entrants on both buy and sell sides. To evaluate mar-
ket 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 domi-
nant 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 deep-
est 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 Bo-
tswana, 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: SoverelGN CREDIT RATINGS, VoLATILITY (OR Risk) AND MARKET LiquipiTy

Annualised Standard Foreign Exchange

Standard & Poor’s Moody’s Deviation Market Turnover

BRICS

Brazilian real BBB- Baa3 17.87 0.7
Russian rouble BBB Baat 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
International Monetary Fund

SDR AAA Aaa 5.40 155.9
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 modi-
fier of 1, 2, or 3 for the same purpose, with A1 being better than A2 or A3.

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 Sur-
vey — 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 FrRom 2000 10 2010

BRL RUB INR CNY ZAR SDR VIX
BRL 1.00 0.24 0.38 0.10 0.25 -0.16 0.32
RUB 1.00 0.39 0.16 0.35 -0.48 0.33
INR 1.00 0.14 0.42 -0.43 0.26
CNY 1.00 0.01 -0.17 0.13
ZAR 1.00 -0.41 0.16
SDR 1.00 -0.10
VIX 1.00
Notes:

1. The correlation coefficient is a statistical measure of association. The less correlated assets are the greater the diversification benefit.

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
foreign exchange market was USD16.0 billion in the
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
that the share of the Botswana pula is insignificant
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.

Correlation with Risky Assets/Diversification of
Risk

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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ascertain if the BRICS provide a hedge against global
volatility (or risky assets in general).® Portfolio diver-
sification seeks to minimise risk (for any given level
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
by BRL returns (32 percent) while ZAR returns have
a 16 percent correlation with global volatility. This
means that as risky assets outperform, so too will
the currencies of the BRICS and vice-versa. In con-
trast, the SDR provides a hedge against volatility in
emerging market currency returns and risky assets,

9 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
market expectations for the S&P500 equities. The VIX
index is calculated as a weighted average of the implied
volatility for S&P500 calls and puts.
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TasLE 4: BRICS Currencies: Risk—RETURN CHARAcCTERIsTICS RELATIVE TO THE USD

Total Return (%)

Average Annual Excess Return Sharpe Ratio

BRICS

Brazilian real 402.3 12.17 0.68
Russian rouble 65.8 3.82 0.44
Indian rupee 118.6 4.22 0.58
Chinese renminbi 37.6 1.03 0.65
South African rand 160.4 6.14 0.33
International Monetary Fund (IMF)

SDR 53.2 -3.16 -0.59

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)x(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.

more generally (as reflected in the correlation between
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: high-
yielding 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. The first column of Table
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
percent; while, the ZAR and INR returned 160.4
percent and 118.6 percent, respectively. In contrast,
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
ZAR (6.14), INR (4.22), RUB (3.82) and CNY (1.03). In
contrast, the SDR yields a negative return. The total
return and excess return figures essentially indicate
that the BRICS’ currencies were appreciating relative
to the USD.

The final column of Table 4 presents the risk-
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 pro-
files. For example, the BRL is still the best performer
with a Sharpe ratio of 0.68, followed by CNY (0.65),
INR (0.58), RUB (0.44) and the ZAR with the lowest
Sharpe ratio (0.33) given its high volatility (18.71)

relative to the excess return (6.14) generated in that
foreign exchange market.

6. ReTURN DYNAMICS FOR THE BOTSWANA

BAseD INVESTOR'®

In view of the robust total return and robust risk-
adjusted performance of the BRICS, a risk-averse
(or safety-conscious investor) fund investor in
Botswana may want some exposure to the BRICS
in order to benefit from this outperformance. BRL
and ZAR generate the highest total return among
the currencies of the BRICS; 402.3 percent and
160.4 percent, respectively (Table 4). Similarly,
the excess return they generate; 12.17 percent
and 6.14 percent, respectively, are also the highest
(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 fur-
ther analysis. In particular, this Section evaluates
the implications of adding ZAR or BRL to a safe-
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
investor given the potential ‘optimality’ of an equally
weighted basket of a counter-cyclical or safe-haven
asset (taken to be the SDR) and a cyclical emerging
market currency (like the BRL or ZAR).

10 The analysis of return dynamics in this section is based
on the concept of total return. The total return of an in-
vestment 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

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
on the reporting currency. As such, figures based on
both US dollar and the Botswana Pula are presented.

TaBLE 5: FOREIGN EXCHANGE RETURN ANALYSIS

is also statistically significant. Over a 10-year invest-
ment horizon, the Sharpe ratio rises to 0.88, indicat-
ing an even better risk-adjusted performance, which
is, moreover, statistically significant. Over a 10-year
horizon, both return and volatility increases, although
the increase in the former, offsets the gain in the latter.

The Impact of Adding the South African Rand
to a Safe-haven Benchmark
In US dollar terms, adding ZAR to the SDR basket would

5 year excess an- 5 year annualised

10 year annual- 10 year annual-

USD terms nualised return volatility Sharpe ratio ised excess return ised 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
SDR and ZAR basket 3.55 7.10 0.50 4.54 7.16 0.63
5 year annualised 5 year annualised 10 year annual- 10 year annual-

BWP terms excess return volatility Sharpe ratio ised excess return ised 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 0.85 10.22 11.61 0.89
SDR and ZAR basket 6.89 5.93 1.16 6.48 7.68 0.84
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 be-
cause, 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. In the empirical finance
literature, a difference of at least 30bps between Sharpe ratios indicates statistical significance.

In US dollar terms, adding the BRL to the safe-
haven asset — over a 5-year horizon — more than
doubles the received return. The composite SDR and
BRL return is higher (at 5.06 percent) compared to
the SDR (2.22 percent) alone. This indicates that
when the benchmark is expanded to include a high-
yielding 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
6.67 percent compared to 4.91 percent when the SDR
is undiluted. The return benefit, therefore, dominates
the increase in volatility. The Sharpe ratio reflects this
conclusion and is 0.76 compared to 0.45 when the
SDR is the sole constituent of the benchmark. Over
a 10-year horizon, the results of the risk-reward ratio
improves to 1.07, again reflecting that a joint SDR
and BRL basket outperforms a pure SDR benchmark
in US dollar terms, even after accounting for risk.
Over both investment horizons, the performance of
the joint SDR and BRL benchmark is statistically
significantly larger relative to the pure SDR basket.

In Botswana Pula terms, over a 5-year horizon, the
risk-averse investor would have earned an excess an-
nualised 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
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have enhanced returns on both the five and ten year
horizons. Annualised returns are 133 basis points (bp)
higher on a five year horizon and 214bp higher on a 10
year horizon. However, the additional return is almost
exactly compensated for by additional portfolio volatil-
ity, so that the Sharpe ratio changes very little on both
time horizons. Indeed, the differences in the Sharpe
ratio are statistically insignificant.

In local currency terms (i.e., BWP), the result of
adding ZAR to an SDR basket is more impressive,
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.!'! Effec-
tively, an investor in Botswana would receive South
Africa’s yield without its associated volatility (since
the exchange rate policy targets a stable and competi-
tive ZAR/BWP exchange rate). Annualised returns
rise 137bp on a five year horizon and lower volatility
results in a doubling of the Sharpe ratio, with similar
results over a 10 year horizon. The increase in the
Sharpe ratio is statistically significant (relative to the

11 Stability in the bilateral rand/Pula exchange rate is a
consequence of the peg to a basket of currencies com-
prising 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).



Ficure 1: TotaL ReTURN INDICES OF VARIOUS CURRENCY
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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 ele-
ment 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.
In particular, in Pula terms, the benefits of includ-
ing the rand in a hybrid basket are shown to be very
salient, especially from 2005, when volatility in the
ZAR/BWP exchange rate declined significantly rela-
tive to historic norms.

CONCLUSION
This paper satisfies two objectives. First, it exam-
ines the time series properties of foreign exchange

Risk AND REWARD IN CURRENCY DIVERSIFICATION STRATEGIES: Do EMERGING MARKETS HoLD THE KEY (FOR AN INVESTOR IN BoTswana)?

returns for five emerging economies — Brazil, Russia,
India, China and South Africa (BRICS) — in order to
describe their risk and return profile. In terms of the
risk and returns relationship, the data show evidence
of the risk-return hypothesis (i.e., high risks imply
high returns). Specifically, relative to a basket of
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
negative over the sample period — a reflection of the
low yields associated with investing in these markets.
Nonetheless, the SDR is shown to have other attri-
butes, 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 comple-
mentary 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-
zilian real and SDR portfolio and a combined South
African rand and SDR portfolio — given the ready
availability of the required data. Over a five and ten
year investment horizon, the composite portfolio is
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
either the Brazilian real and South African rand.

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.

REFERENCES

Ang, A. and Bekaert, G., 2002, “International Asset Alloca-
tion with Regime Shifts,” Review of Financial Statistics,
Vol. 15, pp. 1137-1187.

Bank of Botswana, 2008, Annual Report 2007, Gaborone,
Bank of Botswana.

Bank of International Settlements (BIS), 2010, “Trien-
nial Central Bank Survey — Report on Global Foreign
Exchange Market Activity in 2010,” BIS (Basle, Swit-
zerland).

Cairns, J., C. Ho, and R. McCauley, 2007, “Exchange Rate
and Global Volatility: Implications for Asia-Pacific Cur-

65



P. THUPAYAGALE

rencies,” BIS Quarterly Review (March).

Errunza, V., 2001, “Foreign Portfolio Equity Investments,
Financial Liberalisation, and Economic Development,”
Review of International Economics, Vol. 9, pp. 703-26.

Goldman Sachs, 2007, BRICs and Beyond’, Goldman Sachs
Global Economics Group (New York, USA).

Markowitz, H., 1952, “Portfolio selection”, Journal of Fi-
nance, 7, 77-91.

Nedbank, 2010, Nedbank Capital Treasury: Strategic Re-
search, Nedbank, South Africa (December 10, 2010).

Schmittmann, J. M., 2010, “Currency Hedging for Inter-
national Portfolios,” IMF Working Paper WP/10/151
(Washington D.C.: International Monetary Fund).

66



