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a bstract

Under the Lomé Convention Mauritius has free access for its exports
of clothing to the EC market. In practice it also has open market
access to the United States for most of its clothing exports under the
General System of Preferences. By restricting the clothing exports of
large exporters such as Hong Kong, the Republic of Korea, Taiwan
and China, the Multifibre Arrangement creates opportunities for
Mauritius, which is not a member. Mauritius receives higher prices
for its clothing exports to the EC (60 per cent of Mauritian clothing -
exports) and the United States (35 per cent of Mauritian clothing.
exports) than it would obtain in the absence of the Multifibre
Arrangement. Losses could occur to the Mauritian economy if the
Multifibre Arrangement ends. Clothing prices would be likely to
drop by the amount prices have been raised by the Arrangement..

While the main impact of the reduction in export prices of
clothing would fall on the industry itself, there would be important
consequences for other sections of the economy. The simulation
results indicate that lower export prices for clothing results in smaller
clothing production. ~However, other exporting and import
competing industries expand due to improvement in their
competitiveness. Non-traded goods industries would contract
marginally. In the short run, the spillover effect on the ‘macro
aggregates (GDP, exports, imports, investment etc.) would be
negative, but there can be little doubt that in the medium to long
term increased competitiveness would stimulate further growth. -
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In the 1960s and 1970s Mauritius was faced with problems typical of developing
countries; slow economic growth, high unemployment and balance of payments
deficits. By the late 1980s it had succeeded in overcoming these problems and had
achieved a high level of economic growth joining the World Bank list of middle
income countries. It was transformed from a mono-culture, sugar economy to a
semi-industral nation. In stark contrast to nelghbourmg African nations, which
had meagre economic growth, the Mauritian economy became one of the most
rapidly growing developing countries.  The growth of the economy was closely
related to the growth of clothing exports: Mauritius has been transformed froma
mono-culture economy in the early 1970s to a semi-industrialized country in two
decades. The driving force behind this transformation is the clothing 1ndustry
The clothing industry has evolved from a neghgrble base in the early 1970s to the
most dominant industry in terms of 1ts contnbutlon to GDP, employment and
export earnmgs in the late 1980s.

The success of the clothing mdustry in Mauntxus has largely depended on the
domestic policies implemented to promote production for export. The policies
have played a prominent role in enhancing both domestic and foreign investment
in the clothing industry. Above all, the policies .allowed resources to move to
where they are most efficiently employed

‘Further, external marketing arrangements ‘have been made  for - clotlung
exports. Among these arrangements, the free access of Mauritian clothing exports
to the EC is prominent. As imports from non-preference countries are charged
import duties, free access of Mauritian exports to the EC market can be cons1dered
as an increase in the export price of Maurman clothmg '

Whrle the clothmg mdustry has benefrted srgmfrcantly from the tradmg
arrangements and protectionist pohcres of the EC, new application of trade
restrictions presently imposed on other countries could potentially constrain
future growth. However, there is still a potential for expanding wearing apparel
exports to the EC in categorles that are not yet restricted by quota such as hes,
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socks and scarves. For items already under a quota, since quotas are set in
volume rather than value terms, there is a possibility for marketing mto higher
value products, as Hong Kong did to the United States. :

The Multifibre Arrangement

Exports of textiles and clothing from over 30 developing countries are regulated
under the Multifibre Arrangement. The Arrangement mandates bilateral
agreements between importing industrial countries and. exportmg developmg
countries to limit trade in textiles and clothmg ‘

~ The Multlﬁbre Arrangement ongmated from the Short-Term Agreements
(1960-61) and Long-Term Agreements (1962-74) on 1ntemat10nal trade in co’cton
textiles and clothmg Other fibres have been mcluded over time. -

“The Multlflbre.Ar_rangement has- been. operatrng _srnce ‘1974. -Although the
Multifibre Arrangement violates the basic principle of non-discrimination among
trading partners of the General Agreement on Trade and Tariffs, GATT supervises
the implementation of the Multifibre Arrangement. : |

“Under the Arrangement, developing member countries agree to limit their
exports to member industrial countries through voluntary export restrictions. The
importing country imposes an upper limit on foreign supply and the exporting
~country administers the restriction on export supply. In doing so, exportmg
countries obtain the rents arising from quantltatrve restnctlons :

‘ Voluntary‘ export restr_amts create scarcity of the restricted item in the
importing industrial countries. This pushes up the price of the restricted item,
~ allowing the exporting country to charge a higher price. -The exporting country
collects rents (the difference between export earnings at the restricted price and at
the - unrestricted equilibrium price). - In contrast to a tariff which benefits
consuming countries’ producers or a quota which benefits consuming countries’'
importers, - the system transfers income: from consumers and producers in
industrial countries to exporters in developing countries, offsetting their losses
due to the restrictions on volume. This is the reason why exporting countries
usually prefer voluntary export restraints to other import barriers such as tanffs
or quotas whose rents accrue totally to the 1mport1ng countnes '

- Wolf (1990) noted that quota rents. may - not be - very 1mportant for the
econormes__of _the exporting countries but still could be important for the
entrepreneurs, bureaucrats, and politicians directly engaged in the industry. It is
thought that much of the profits of the Hong Kong clothing industry from exports
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to the United States in the early 1980s may have come from quota rents.
Bureaucrats also extract rent in the allocation of .export quotas to firms (Wolf
1990).

In non-MuItlfxbre Arrangement markets, prlces are lower as producers are
willing to sell their excess supply (productlon less exports to the Multifibre
Arrangement markets) at lower prices than those that would prevail without
quota rents. This means that producers are cross-subsidizing production to non-
Multifibre Arrangement markets from Multifibre Arrangement markets.

Producers in the protected industries in the industrial countries certainly
benefit. The scarcity created by the voluntary export restraint allows domestic
producers of similar products to mark-up prices and raises production in
industrial countries. But consumers lose in industrial countries because prices are
higher than they otherwise would be. | Hamilton (1984) estimated that trade
barriers (tariffs and voluntary export restraints) against clothing imports from
Hong Kong raised the price of the imports by .25 per cent in Italy and 49 per cent
in Sweden. The vanety of clothing products avallable is also diminished.

Developmg countrles that are newcomers to the export market receive a short-
run benefit from the Multifibre Arrangement. They are able to enter markets
freely while established exporters are limited. The latecomers only face restraints
when quotas are established and exports hit quota ceilings. As export quotas are
allocated among suppliers on the basis of past performance, latecomers are given
low levels of quotas. Latecomers lose in the long run, because the arrangement
slows down their export growth. _ ' :

The Multifibre Arrangement has not achieved its main objective of
progressively liberalizing the world clothing trade. It is widely recognized, (fof
instance Cline (1987) and Raffaelli (1990), that dismantling the Multifibre
~ Arrangement would result in large efficiency gains. If the Multifibre
Arrangement is abolished, countries at relatively low levels of development that
are low wage exporters with cheaper fabrics and styles may increase their market
share. Producers that have acquired a foothold in the clothing trade through the
Arrangement, rather than efficiency, would be forced to leave the market for more
efficient producers. Other producers would be able to move up market. .

The political economy of protectionism, however, has worked in favour of
maintaining the Multifibre Arrangement (Hamilton 1984), in both major exporting
developing and importing industrial_ countries.  Inefficient producers in
developing countries want to retain the Agreement to maintain their rents.
Consumers in industrial countries, the main losers from restrictions, are poorly
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organized and have weaker bargaining power than the groups who would like to
maintain the status quo (Hughes 1986). - o

The Multifibre Arrangement was to expire by 31 July 1991. It was renewed to
the end of 1992 in the expectation that the Uruguay Round which dealt with the
trade in clothing and textiles would be completed by this time. It is now agreed
within the Uruguay Round that the Multifibre Arrangement will be to phased out
over 10 years from 1993 by the gradual removal of quotas towards the end of this
perlod (Page 1991).. - Pl :

Global aspects of trade in clothmg

Clothing has been one of the early manufacturmg industries to develop in both
industrial and developing countries (Blokker 1989). It is one of the least skill and
capital-intensive industries and its relative importance has declined in industrial
countrles as mdustrlallzatlon has progressed (Fleld 1984 Anderson 1990).

]apan was the f1rst of the twentieth century developmg countries to begin
exporting textiles and clothing in the 1920s. By the 1950s other developing
countries had begun to develop clothing exports. Clothing exports, particularly
from Asian’ developmg countries, began to penetrate industrial country markets
on a broad scale because clothing and textiles  were the least competitive
component of manufactures in industrial countries. The industrial countries
attempted to restrict the rate of expansion of clothing and textiles imports from
the 1920s, accelerating their efforts after World War I~ A series of restrictive
agreements culrninated in the Multifibre Arrangement in 1974.

World trade in clothlng

Clothing is a small component of world trade in manufactures In 1989 clothmg
comprised 4.5 per cent of world manufacturing trade (Table 1). But world trade in
clothing has grown rapidly in absolute terms, with the share of clothing exports in
total exports of manufactures nearly doubling between 1965 and 1989 (Table 2).
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Tablel Clothing exports as a share of manufactured exports, 1965-89 (per

cent) - . S
1965 .1975 . 1985 . . 1989
Industrial countries 23 . 21 2.0 20
Develo&:in countries ' 9.4 16.0 14.8 15.7
Centrally planned European countries” 2.3 3.8 4.1 58
World 2.7 3.1 39 45

?ggulrceéz Iniema_tional Economic Data Bank; the Australlan'Na’tidnﬁl University, Canberra,

World exports of ciothing grew faster than world trade in manufactures until
the early 1980s. Then their growth fell below the average growth of trade in
manufactures. Much of the growth in clothing exports originated from
developing countries which quadrupled their share between 1953 and 1988.

Table2 ~ World trade in clothing: geographical distribution, 1953-88 o

1953 1963 1973 1983 1988
Exports (US$ billion) - 08 - - 22 126 41.0 89.5
Share of world exports B per cent ' . ‘
Industrial countries 71 67 -51 38 41
Developing countries 10 15 35 48 . 45
Eastern trading area’ - 19 18 ~14 14 - 14
World. o 100 100 100 100 - 100
- Share of world imports™ o “ per cent E
Industrial countries 56. . 66 - .78 75 . .84
Developing countries 26 17 10 17 - 10
Eastern trading area 18 -+ - 17 12 8 6
World 100 100 100 - 100 100

Sources: N. Blokker, International Regulation of World Trade in Textiles: Lesson for practice a
. . . contribution to theory, London/Boston, 1989; GATT, International Trade, 1989/90,
Geneva, 1990; and 1. Trela, and ]. Whalley, 'Unravelling the threads of the MFA', in
.~ Carl Hamilton (ed.), The Uruguay Round Textiles Trade and the Developing Countries:. . -
Eliminating the Multifibre Arrangement in the 1990s, Washington, D.C., 1990. . .
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~ In the last three decades world clothing exports have shifted from industrial to
developing countries. In 1989, the bulk (89 per cent) of clothing exports went to
industrial country markets (Table 3). Industrial countries also became
increasingly the major markets for clothing exports from other industrial
countries. In 1989, 90 per cent of clothing exports of industrial countries went to
other industrial countries. In total, industrial countries absorbed almost 90 per

cent of world clothmg exports as compared to a little over 80 per cent in 1963

Table3  Clothing: direction of trade, 1963 and 1988

Industrial

Developing Eastern’
countries countries trading area
1963 1988 . 1963 1988 1963 1988
From » US$ billion
World - 14~ 760 - 8.8 037 = - 50
Industrial countries , 1.2 . 330 . 027 28 - 0.02 0.7 .
Developing countries 02 360 0.09 3.8 00 0.9
Eastern trading area 004 ~ 68 0.01 23 0.35 35
' Percentage of total exports o
. Industrial countries 81 ~ -9 8 ~ 8 1 2
Developing countries 69 . - .89 31 9 0 L2
'Eastern tradmg area 10 - 54 ¢ 3 © 18 87 28

- Source: J. Field, Trade and textiles: an analysis of the exchanging international division of labour in
textile and clothmg sector, 1963-78, Quezon City, Phxhppmes, 1984; and GATT, International

: Trade, 1989/90, Geneva, 1990.

The share of developing countries in the clothing trade grew strongly in the
1960s and early 1970s, albeit from a low initial base (Wolf 1986). The increase in
the developing countries share of exports of clothing reflected their increasing
exploitation of comparative advantage. Clothmg is one of the most labour-

N mtenswe manufacturmg mdustrles (Cline 1987)

_Leadmg exporters and 1mporters of clothlng

The world's leadmg clothing exportmg developing countries (Hong Kong, the
Republic of Korea, China and Taiwan) accounted for over 37 per cent of world
exports in 1989. World clothmg 1mports in 1989 were also concentrated with five

industrial countries taking 80 per cent of world imports (4).
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Table4 Exports and imports of clotlung of leading developmg country
_ - exporters and industrial country 1mporters, 1965-89

Value .. Sharein = Average Share in

USsbillion. -~ world - annual  country
: | ‘exports/ = change exports/
xmports . (percent) imports . -
(per cent) (per cent) :
1965 1975 1989 . - 1965 1975 1989 1980-88 1989 .
Exporters - = L ) . . )
Hong Kong? © 03 2 14 12 1215 12 - 19 -
Korea, Repubhc of . 1.9 1 7 10 15 15
China 03 13 2 2 14 14 12
Taiwan 09 - 5 1 6 5 9 7
Turkey - 01 3 . -1 .3 44 24
Portugal 62 3 - 1 1 -3 18 21
Thailand . 2 . . 3 27 S 12
India 02 2 1 1 2 13 12 .
Greece 01 2 . 1 2 15 20
* Importers - .

United States 0.5 3 26 20 15 27 16 6
Germany, Rep 0.4 4 15 10 22 15 7 6
Japan . 05 9 03 3 9 5
France 0.1 09 6 3 5 7 11 4
United ngdom 02 1 6 6 7 6 9 3
USSR 0.1 07 08 3 . 4 1 6 4
Netherlands 0.2 1 4 8 -8 4 4 4

2 includes re-exports In 1989 re-exports were valued at US$4.8 billion. - '
Source: International Economic Data Bank, the Australian Nahonal Umversxty, Canberra, 1991
and GATT, Intermztumal Trade, 1989 /90, Ceneva, 1990.

Developing country clothing exports were initially concentrated in a few East
Asian countries. A large part of the growth in clothing exports from developing
countries originated from Hong Kong, the Republic of Korea and Taiwan. In 1984
these countries supplied 70 per cent of clothmg exports from developing countries
to industrial countries. In the 1980s China also become an important exporter. In
1988, China and the three other major developing country exporters accounted for

75 per cent of clothing exports from developing to industrial countries. In the

1960s and 1970s the share of exports from developing countries to industrial
countries on average increased by 6 per cent every year However, in the 1980s
this growth declined to 3 per cent.
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- The domination of clothing exports by East Asian countries does not mean that
clothing exports are not important to other developing countries. In 1988
cldthing exports accounted for more than half of manufactures exports for six
developing countries (Table 5). The share of Mauritian clothing exports in total
manufactured exports is the highest among developing countries (84 per cent).
For all 20 countries listed, clothing exports made up 20 per cent or more of
manufactures exports. .

Table5 Exports of clothing for selected developing countries, 1980 and 1988

) Average annual Share of
Value _ increase ‘ manufactured

(US$ million) . 1980-87 ' J.uorts (per cent)

‘ ,, 198
Hong Kong 117862 12 28 21
Korea Repubhc ' 9100 ' 10 6 7
China ' - 4872 12 56 21
Taiwan ) - . 4700 . . 11 13 8
Turkey T 2415 50 : 17 32
Portugal . 2218 - 19 : 19 27
Thailand . - 1834 28 16 21
India - .. 1578 ‘ 15 13 20
Greece ‘ - 1444 20 . 17 Y]
Macao ' 967 ' 11 72 66
Pakistan S 623 o 29 8 21
Tunisia : 550 7 42 42
Morocco o 490 23 19 27
Sri Lanka . B 436 S 2 - 64 74
Mauritius 434 29 59 84
‘Bangladesh . 416 120 -0 . 48
Costa Rica 205 40 7 52
Dominican Republxc ‘ 200 177 0 62
Haiti- = | oo 163 o 13 29 .38
Uruguay o - 154 - 4 30 30
Jamaica 106 - - 47 10 - 59
Syna : SR & 19 19 S 20

a includes re-exports from China.
Source GATT, ntemat:onal Trade 88/89, Geneva, '1990
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The role of the clothing industry in Mauritius

The bulk of export from Mauritius was clothing which has increased its share of
employment, output and exports until it has become the single most important
industry (Table 6). As clothing is labour-intensive it has become the major
employer in Mauritius, accounting for 76 per cent of manufacturing employmen
and 30 per cent of total employment in 1988 (Table 6). :

The clothing industry's contribution to exports is equally impressive. In 1988
clothing exports accounted for 78 per cent of manufacturing exports and 46 per
cent of total exports.

Table 6 Contribution of clothing to the Mauritian economy, 1976-88

1976 1983 1988

GDP at factor cost (million rupee) 4165 10613 22643
Manufacturing 669 1678 5593
Export processing enterprises 108 548 3125
Clothing 72 389 2440
Exports (million rupee) 1769 4346 13505
anufacturing 353 1202 8318
Export processing enterprises 309 1307 8176
Clothing 205 928 6446
Employment ('000) 185 195 270
Manufacturing 28 37 106
Export processing enterprises 17 25 89
Clothing 10 21 80

Source: Mauritius Statistical Office, Dx‘éest of Statistical Yearbook, Port Louis, various issues and
R. Alter, 'Export Processing Zones for Growth and Development: the Mauritian example', IMF
Working Paper, International Monetary Fund, Washington, D.C., 1990. -

The Lomé Convention

The Lomé Convention establishes a relationship between the EC and the
developing African, Caribbean and Pacific countries (ACP) based on the legacies
of colonialism. Most of the ACP countries (of which Mauritius is one) were once
colonies of either Britain or France. France sought to preserve colonial trading
arrangements to maintain its political commitment of fostering social and
economic development in its former colonies. The colonies also provided France
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with low cost labour, land and natural resources. The implementation of these
mutual benefits was initially agreed between the partres involved under the
Yaoundé Conventrons ‘ :

Obijectives and historical perspective B ‘
The Lomé Convention was built on the Yaoundé Agreements which were signed
between the EC and politically independent francophone African countries in
1963 and 1969. The East African Common Market member countries (Kenya,
Tanzania and Uganda), the Commorrwealth African and Pacific developing
countries and the former Dutch colonies of the Caribbean had bilateral trade
arrangements with the EC members at that tlme By mergmg these countries with
the Yaoundé signatories, Lomé was created in 1975. The Yaoundé Agreement
focused on aid and trade, although it had some elements of economic
diversification and industrial development. These latter characteristics were to
become integrated into the Lomé Conventions later.

Four separate Lomé Conventions have been signed. The Lomé Conventrons of
1975, 1979, and 1984 maintained the broad features of the trade and aid regime.
The latest Convention, Lomé IV was signed in 1990 and is to run until 1994. By
June 1991 the Lomé Convention represented an Agreement between 12 EC
countries and 69 ACP countries. One of the stated aims of all four Lomé
Conventions has been to promote ACP trade with the EC. The main mstrument is
the reduction or ellmmatlon of tanffs on EC 1mports from ACP countries.

ACP exports of clothing have mcreased from a mere US$ 27 million in 1975 to
US$ 378 million in 1988. These exports originated mainly from Mauritius, Ivory
Coast and Barbados. Mauritius was the principal source of supply. Nevertheless,
Mauritian exports comprise a small share of EC imports. Mauritian clothing
exports amounted to only 0.2 per cent of total EC imports in 1975 and rose to 1 per
cent in 1989 (Table 7).
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Table 7. - Clothing exports to the EC by major ACP exporters, 1975-89 (US$

- million)
1975 1980 1989

Total ACP . : 27 _ 108 o 439

Mauritius . o 19 . 8. - 372

Ivory Coast - _ 2 : 120 -7

Barbados o3 2 3
Other developing countries 2076 - . - 5875 -15135
Other countries 6090 - . - 13493 22608
Total EC import .. 8193 19476 38182
Mauritius' percenta e share of _
clothing exports to EC of: ‘ C
Total ACP 70.0 740 - 85.0
Develogmg countries 1.0 14" 25
Total EC import 02 04 1.0

So;u-ce International Economic Data Bank, The Australian National University, Canberra,
1991 .

The EC market absorbed as much as 93 per cent of Mauritian clothing exports
during the second half of the 1970s. Though the importance of the EC market has
steadily declined, it still remains the major market, taking 66 per cent of Mauritian
clothing exports in 1985-89. Most of the balance, some 30 per cent of clothmg
exports, is sold in the US market. :

The EC and the United States, the ma)or markets for Mauntlan clothmg '
exports, impose Multifibre Arrangement restrictions on developing countries.
Any significant supplier (supplying 1 per cent or more of EC total imports) is
subject to restriction (Twitchett 1980). As a small supplier Mauritius is subject to
restrictions only in. the United ngdom and United States and only for a few
categones of clothing. However, the Multifibre Arrangement by restricting the
entry of more competitive large producers, gives Mauritius an advantage in the
EC markets where supply restrictions raise prices.- Hamilton (1984) estimated that

trade barriers against clothing imports from Hong Kong raise prices in France and

the Umted Kingdom, the two major markets of Maurmus, by 38 and 40 per cent,
respectively.
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Table8 Share of clothing exports to manfucturing and total exports by
destination, 1970-89 (US$ million) '

SITC 197074 1975-79 1980-84  1985-89
code _
- Clothing exports to EC 841 11 196 360 1210
. Clothing accessories 84142 8 139 .. 263 747
Clothing not knitted » ' _
accessories o 8411b 3 35 65 334
Textiles accessories 8412¢ 0 2 9 105
Clothing exports to US 841 2 7 58 524
Clothing accessories 84142 2 5 34 154.
Clothing not knitted o :
accessories . 8411b 2 24 370 -
Textiles accessories 8412¢ . L
Clothing exports as per cent
of manufacturing export to: ' : ‘
~World - . : .. 87 62 .0 72 .78
EC o : 48 71 79 79
Us . 33 22 63 84
Clothing exports as per cent
_ of total export to: - : E 5 N
o World - ‘ o 20 13 24 - 46
“EC . o o oo oo 33 15 22 40

- Us S 4 6 . 38 75

~ 2 Knitted non-elastic gloves, socks, underwear and outerwear.
‘b Men's and women's underwear and outerwear not knitted. - -
. € Includes handkerchiefs, shawls, veils, ties, cravats ete, .
) ?ggulrce: International Economic Data Bank, The Australian National University, Canberra,

" Despite Multifibre Arrangement restrictions, clothing imports from developing
countries to the EC, expressed as the share of apparent consumption (production
plus imports minus exports), have increased. Even the major restricted countries
have improved their penetration of the EC market (Table 9). These trends are
consistent with the Hughes (1981, 1986) findings that consumption by industrial
countries of manufactures imported from developing countries increased in the

1970s and early 1980s.
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Table9 Share of imports in apparent consumption of dothing in the EC
(import penetration ratio) by selected country groups, 1980-87

, PénefratiIcI)n ratio

1 ’
1980 . 1987 I/1
Major restricted countries ' N
ongKong 0.45 - 051 ¢ 1.13
Korea, Republic of 044 0.60 1.36
Talwan ‘ 036 0.44 1.22
ACP o 021 ' 028 1.33
Mauritius - : 04 .06 1.50 .-
Alldeveloping 6.78 o 851 1.26
Eastern Europe 0.82. oo 080 097 .
Develo edcountnes 28.20 _ 32.70 1.16
Intra EC- 19.90 - 2320 }%g .

World o 35.90 - 4220

?ggixlrce: International Economic Data Bank, the Australian National University, Cahbexra,".:"

The model =

The analytical framework of the computable general equilibrium (CGE) model
built to analyse the effect of changes in the international trading environment on
the Mauritian economy. The analysis draws out the implications of bilateral trade
arrangements for Mauritius' major exports of clothing. The model quantifies
short-run and long-run effects of pohcy on sectoral (mdustnal) and key
macroeconomlc variables.

Principal features of the model

The model follows mter-mdustry models of ]ohansen (1960) Shoven and Whalley
(1972), Taylor and Black (1974), Dxxon et al (1982) de Melo and Robmson (1989)
and Robinson (1989).

The model is based on the ORANI fanuly of models Wthh follow the Johansen
style. The standard short-run ORANI model of the Austrahan economy (Dixon et
al. 1982) has been modlfled to include fore1gn investment (Dixon et al. 1984), long-
run closures (Horndge 1985); financial markets (Vi incent 1985); forecasting (Dixon
and Parmenter 1986); income distribution analysis (Meagher and Agrawal 1986);
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the fiscal system (Meagher 1986; Meagher and Parmenter 1985); and exchange
rates (Vlncent 1986; Martin 1990). A detalled llterature survey of ORANI studies
is found in Powell and Lawson (1986). -

The model is applicable to a wide range of policy problems and it is
operatlonally flexible. Applications of the ORANI model include the study of the
effects of protection (Powell 1977; Meltzer 1980; Higgs 1986); of exchange rates
(Hagger et-al. 1983; Horne 1985; Vincent 1986); of international trade (Warr and
Lloyd 1983; Dixon and Johnson 1986); and of government taxes and expendlture
(Castle and Guest 1980; Agrawal 1986). :

These models are general equlhbnum comparatlve static models. All factor
and product markets are assumed to be in equilibrium unless disequilibrium
behaviour is imposed. They simulate moves from one equilibrium to another asa
result of policy changes or external exogenous shocks.

The model constructed for Maurmus is used to generate conditional
prolectlons, that is, to address ‘what if' types of questions. For example, gwen a
policy change to a given macroeconormc environment, a variable 'z' will change
by 'y’ per cent from the value it would have had in the absence of the shock. The
model focuses on the effects of one or more policy changes while holding constant
all other factors affecting economic outcomes. For instance, if a 10 per cent decline
in the price of clothing exports occurred at time 0, the model simulates the effect
of this change at time t, the Mauritian economy having fully adjusted to the fall in
export prices of clothing. This means that a 10 per cent decrease in the export
price of clothing would, after period t, cause the rate of output in other
manufactunng to be, say, 1 per cent more than it otherwise would have been.

In comparatlve statlc models such as tlus, the time t is not stnctly defmed
When t refers to a short-run period it generally refers to about two years; the long
run is from five to ten years. The short run is defined as the time in which policy
change (shock) does not induce changes in capital stocks. But it is long enough for
producers and consumers to adjust their decisions in response to the shock The
long run 1s a long enough period for cap1ta1 stocks to respond to the shock

The results of the policy change are cond1tlonal on the changes takmg place in _
the given economic environment and on the choice of exogenous variables. For
instance, a tanff cut will have dlfferent outcomes under full and partial wage
indexation. Under full indexation an increase in the consumer price index,
induced by an increase in the tariff rate, is fully passed on to the wage bill.
However, under partxal wage indexation only part of the increase in the consumer
price index i is passed on to wages. Therefore, everything else remaining constant,
a tariff increase under full wage indexation results in higher costs of production
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and less competitive industries than under partial wage indexation. The choice of
exogenous variables also has important implications for the results obtained from
a given shock. For example, if real wages are exogenous and employment is
endogenous, economic changes are expected to affect the level of employment
while real wage rates remain unchanged. - Conversely, if employment is
exogenous the level of employment would not be affected

The model is multi-sectoral and handles product1on consumption and trade-
related issues for as many commodities as are included in the data set. A
disaggregated industry structure also allows solutions by industry. The model
captures demand and supply effects. It allows otitputs to be used as intermediate
inputs, or to meet investment- demands, final consumer demands, export
demands, or government demands. - -

The theoretical structure of the model is suff1c1ently complex to account for
important interactions within the economy. The underlying demand and supply
curves are non-linear although they are approxxmated by a system of linear
equations in percentage changes of the variables. Thus the model involves the
introduction of a linear system throug_h_:logarlthrnic;_,differentiation. -The linear
‘'system is then solved for changes in endogenous variables due to changes in the
exogenous variables by matrix manipulation. Hence one of the _advantages of
using this type of model is that the lmeanzed form enables model solutions from
different shocks to be added together or subtracted from one another. The linear
systems also have smaller computahonal requlrements than non-linear systems.

The model allows considerable ﬂex1b111ty m the ch01ce of exogenous variables.
This flexibility in the closure is found in ]ohansen-style models because the
solution procedure i is mdependent of the closure. In many non-linear models, the
solution procedure depends upon the closure and therefore cannot be changed
without reconstructing the model. Recent software improvements are
dummshmg the workload created by thls problem

Model notatlon

All variables in the model are wntten in lower case letters, representmg
percentage changes of the levels. For example x =dX/X*100. A system of
subscripts and superscnpts is used to define variables by their type, source of
origin and use. For instance, x (is)j. denotes use of commodlty i from source s by
industry j for the purpose K. Commodmes range from 1 to g. Sources take the
value of 1 for domestxc and 2 for 1mports Industnes range from 1 to h. The value
of k ranges from 1 to 5, where 1 is intermediate demand for current production, 2
is investment demand, 3 household demand, 4 is export demand and 5 is other

.
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demand. Similarly, pnmary factor inputs are represented by xP,, vj ;and xplq] The
former describes demand for a primary input v, where v=1, 2 and 3 (representing
demand for labour, fixed capital and land), by industry j. Demand for labour by
occupation is represented by xqu] in industry j and where q takes the value of 1
for skilled and 2 for unskilled labour. -

In the data base each industry prOduces only one -commodity and each
commodity is produced in only: one industry. Therefore h (the number of
mdustrles) and g (the number of commodltles) are the same and equal to elght

Theoretlcal structure of the model

The theoretical structure of the model is derived from assumptions about the |

behaviour of economic agents (producers and consumers) and about the
technological and/or institutional constraints (production and utility functions,
market structure, etc.) within which the agents operate. The assumptions
generally made in the model follow standard neo-classical assumptlons of
competitive markets, utility maxlrmzanon and cost minimization.

" Major behavioural assumptions underlymg the theoretlcal structure of the
model are as follows S

~ Producers are assumed to be- eff1c1ent (cost rmmmlzmg) and competltlve

~ (price taking) in choosing their input mixes to produce any given level of

output. They are constrained by constant returns to scale production

- technology. They also face two different production functions in combining

_ intermediate and primary inputs - Leontief and Constant Elasticity of
o Subsntutlon (CES) production functrons B

- - Each mtermedlate input. and an aggregate of primary. factors are

o “assumed to be combined in a fixed proportlon to output (Leontief
productron technology), that is, there is no substitution between
different material mputs or between material inputs and primary
factors. For instance, in making a piece of textile one cannot
substitute woollen fibre for man-made fibre or woollen fibre for
capital and labour.

Coel ‘Producers. can substitute between domestic and imported sources ‘of

- .each input; between primary factors of labour, capital and land -

- (where applicable); and between the different skill groups within the
labour category. These substitutions are assumed to be described by
CES functions. It is assumed that imported inputs may not be perfect
substitutes for domestic mputs This - imperfect substitution
assumption also apphes to prrmary factors and to dlfferent sk111

‘ groups of labour o
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. Households are assumed to maximize their utility from consumption of
commodities subject to an aggregate expenditure constraint. With
aggregate expenditure held constant, consumers maximize utility - by
substituting between different categories of goods as well as between
domestic and imported sources of each category. -

- The equations of the model can be classified into six major groups as - set out
below The full specification of the equatxons, ‘the variables, parameters and
coeff1c1ents of the model are presented as Appendlces 1,2,and 3, respectlvely

Industry demands

Industry demands for mputs into productron are specu’led in equahons (D)- (4)
(Appendix 1). Producers’ demand functlons for 1ntermed1ate and primary inputs
are derived as functions of output levels and 1nput prices. It is assumed that
material inputs are used in fixed proportlons, that is, metal cannot be substltuted

- for wood, but domestic metal can be substltuted for 1mported metal. Equatlon 1)
‘shows that producers choose 1ntermed1ate 1nputs from domestlc and 1mported

sources, x1 (1s)y to minimize the cost of productlon

The demand for 1ntermed1ate 1nputs is proportxonal to each mdustry s output

‘and mversely related to the relative pnce changes -of mputs from domestic and

1mported sources. For any level of demand for good i, an increase in the pnce of

imports of good i relative to a share welghted average of the 1mported and

domestic prices will lead to a reductlon in the demand for 1mports and an increase
in the demand for domes'ucally produced good i. "The same holds true for goods
for the domestlc markets. The extent of the substitution depends on the size of the
relatlve price change and the elast1c1ty of substltutxon ol ;i» between domestic and
imported goods. If there is no change in the relatlve price of good i from domestic
and imported sources, then mdustry j's demand for good i from source s w111

move with 1ndustry j's output '

Equatlon (2) models demand for pnmary factors (caprtal labour and land) and
follows the same logic as equation (1) i in that demand is explamed by a scale effect

(the size of the output) and a substitution effect among labour, capltal and land. If

the price of labour increases relatlvely to cap1ta1 and land, the demand for labour
will fall. The extent of the fall depends on the relat1ve prlce changes and the

'elast1c1ty of subshtutlon among the pnmary factors, op)

Equatlon (3) expresses demand for labour by type of labour (skllled and
unsk111ed) as a function of the industry's demand for labour in general, xPy;, and
relative occupational wage rates. Substitution between skilled and unskilled
labour is, again, determined by the prlce dlfferentxal and elasticity of substitution,
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Gply between the two types of labour. Other costs of production such as
production taxes are modelled in equatlon 4). They depend only on 1ndustry
output levels :

Final demands

Final demands are shown in equations (5) ®), (7), (10), (11) and 12). In equation
€)) mdustry demand for intermediate inputs in capital creation is derived as a
function of industry investment levels and relative input prices. Investing
industries are assumed to minimize investment costs by choosing between
domestic and imported intermediate mputs accordmg to the elastlc1ty of
substrtuhon for capital goods, 021] :

Though the spec1f1catlon in equatlon (5) identifies 1nvestment demands by
mdustry, the available investment data are not dlsaggregated by 1ndustry For
this reason, the commodlty composition for each industry is assumed to be the
same as- for the Mauritian economy as a whole as depicted by the economy-w1de
investment vector, following the Asran Interdependence Computable General
Equ111br1um model (Cabalu et al 1991).

Equahons @ and (8) represent respectlvely, expendlture mm1m1zmg and
utility maximizing household demand. Equation (7) models utility maximizing
household demand for commodities undifferentiated by source, subject to an
expendxture constralnt " Consumers are assumed to change the allocation of their
expendlture on dlfferent commodities depending on the aggregate expenditure
and the relative prices of commodities. The responsweness of consumer demands
to a change in total expendlture is. measured by the expenditure elast1c1ty, .
whereas the responsiveness to relative price changes is measured by price
'elastlcmes, Njk- In this equation demand functlons are derived by maximizing a
utility function of the Stone-Geary form, and so constitute a linear expenditure
system. Under a linear expenditure system the ratio of the own price elastlc1ty to
expendlture elastlcrty w111 be the same for all goods L

Further, it is assumed that consumers minimize theu expendlture on a
commodxty by substituting between domestic and imported goods as depicted by

equation (6). In equation (6) household demand for commodmes by source is -

expressed as a function of scale and substitution effects in minimizing
expendrture The volume of commodity demanded is determined by the scale
effect, whereas the relative prices of domestic and 1mported commodmes are
determmed by the substltutlon effect. .
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‘The price of each commodity to households is expressed in equation (8) as a
share weighted average of domestic and 1mported prrces Equatxon ) allows for
consumptlon taxes or subsidies. : N ‘

Mauritian exports its sugar to two drstmct markets: the EC and the rest of the
world. EC export demand is presented i in equatlon (10), while export demand for
the rest of the world is shown in equation (11). In both cases the foreign currency
price of exports is a function of the volume of exports multiplied by the respective
reciprocal of the foreign elasticity of demand and an exogenous shift term. The
reciprocals of the foreign elasticity of demands determine the slope of the demand
curve for Mauritian exports. As Mauritius is a small country, the reciprocal of the
elasticity of export demand is almost infinitely small or zero, and Mauritian
export volumes have little effect on its export prices. Equation (10) is only
applicable to sugar exports. Elsewhere this equation collapses to zero and export
demand is represented by equation (11). : :

Export prices are set endogenously. Therefore, changes in export prices can
not be simulated directly. They are simulated indirectly by changing the shift
term. The shift term changes the pos1t10n of the demand curve for Mauntzan
exports and it allows srmulatron of changes in export prlces R

Where export volumes and prices are determmed largely by trade agreements, -
the recxprocal of the forelgn elasticity of demand is set at zero. This 1mphes that
the export price is independent of the volume of exports In addition, the export
volume is set exogenously

Government demands in equatron (12) are- dlrectly tied to real household
expenditure and a shift variable. The sl‘uft allows for a change in the government
demand exogenously : o o

Commodity supplies

In contrast to the assumption that a glven commodrty can only be produced by
one 1ndustry, and vice versa, in the real world, the same commodrty can be
produced by different industries and one industry can produce more than one
commodity. These are specified in the model by equations (13) and (14).
Equation (13) represents the supply of multi-product industries. Just as producers
are assumed to have some degree of flexibility in choosing their input mixes, they
are assumed to have some degree of flexibility in choosing their output’ mixes.
The flexibility of producers in changing their output mixes is determined by
output transformation possibilities. ‘In the Mauritius input-output structure each
industry is assumed to produce only one commodity. Therefore, the elasticity of
transformation, o1, between different products of an industry is set to zero.
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Hence the "relative:price change is also zero. - Equation (13) is then reduced to
X(i1j) = Zj- ‘This equality implies the output of a commodity is the same as the
act1v1ty level of industry or the output of the industry in which it is produced.
Equation (14) adds up the total production of each commodity in different
industries. As one commodity is produced m only one industry D(ﬂ])— 1 for i i=j
and D(ﬂ])— 0 otherwxse :

Zero pure proflts conditions

Commodlty pricing equations are presented in equatlons (15) to (19) They
assume constant returns to scale and are obtained by assuming perfectly
competitive behaviour so that no pure profits are earned. As profits accrue only
to factors of production, total revenue equals total cost in production, investment
(capital creatlon) importing and exportmg

With constant returns to scale, the condition that total revenue equals total cost
simplifies to equation (15), where a unit value of producing an output equals the
sum of input costs - intermediate, primary and fixed. Similarly, a unit value of
capital is - defined in equation (16) as the sum of intermediate input costs.
Equatlon (17) relates the domestic selling price of an imported commodity to the
cost of 1mportmg it. The cost of importing a commodlty is composed of the
foreign currency price, converted into domestic price via the nominal exchange
rate and the tariff rate. Similarly, equations (18) and (19) equate the domestic
currency price pa1d by forelgners for a unit of export to revenue from exportmg to
the EC and the rest of the world, respectively. Any divergence from pure profit in
exports is captured by the subsidy variable (v;). The revenue from exports is
made up of the foreign currency f.o.b. price converted to local currency via the
exchange rate, plus export subsidies. Equation (18) is only relevant to sugar
exports. Elsewhere this equation collapses to zero as there is no distinct EC and
the rest of the world market. For sugar, equations (18) and (19) imply that the
export pnces of sugar received by Mauritius from EC in excess of the world prices .

for sugar are treated as export taxes to the EC market. That is, peECu peW

w1 VEC,,

Market cleanng

Market clearing equatlons specnfy that supply equals demand in every ‘domestic
market. Equations (20) to (23) equate demand to supply for domestically
produced commodities, labour, fixed capital and agricultural land, respectively.
Equation (20) equates supply of domestically produced commodities to total
demand made up of intermediate inputs to current production, intermediate
inputs to. capital creation, final consumption, export and government demands.
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Mauritius CGE Model equations

4. z°j = ’!j ‘

Appendix 1

Ident- Equation Subscript Number Description

‘ifier - S : range :

. Industry demands
1. 2ty 1 i i=1 2gh as tor sate inp
. x'(1s)§ =%y - O ij(P:la ;=ls, (is) jP:l.s) ) =1,é,,g g Deman or intermediate inputs
. s=1,

j=1,...,h

2. xPyy = 2y -oP5(pPyy ;Elsvipp'i ) v=1,2,3 3h ‘Demands for labour (v=1), fixed capital

y . j=1,..,h (v=2) and land (v=3) -

3. xPygy = xP1y -0Py5(pP1qy ;Eislquplqj) <=1, 2 rh  Demands for labour of each occupation:

i=1,..,h skilled (g=1) and unskilled (g=2)
7 j= 1,..h h .. Other cos't" L
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Ident- Equation Subscript  Number Description
ifier range '
' Final demands
5. x2 (is)j =yy - °2:I.j (Pis g g2 (is) jpis) =1,..,9 “'2gh Demands for input for capital creation
s=1 =1, 2 both from domestic and import sources
j=1,.,h
6. X734 = x°3-0°3 (P 49 -218 1aP, i) i=1,..,q9" 2g Household demands. for commodities by source
8= s=1,2 ‘ ’ Cooe
o g ., :
7. "3:\. = q+ gyg(c -+ L N3P x k=1,..,9 g Household demands for comodities
k=1 " “undifferntiated by sourca -’ i
2 .
8. P*k = X Ssksp ks ) N . k=1,..,9 g Price of commodities to households
8=1 ) - Yo R L . . .
9. P*is = Pis ,+ 1313 i=1,..,9 2g Allows for taxes on consumption
: s=1, 2 o
10 poEC,, YBCi,u:cu + ,gu'.c11 i=1,..,q g Export demands (EC)
11.- 1:’e 11 ="—YH:L*‘"11' + f’"’il o i=1,..,9 g Export demands (rest of woxld)
12, 355_, = thsia + £5j_, i=l,..,9 2g Government demands
s=1,2

XIANIddY - -



9/T6°ON d1jioed Yyinog

e

Description

19.

Pii

11+ vy 4 0

Ident- .. Equation. Subscript ~ Number
ifier : range S
Comoaity supplies
L 9
13, =x(33) 4 =25 + oF (11)3 (P11 -Ec(n) jpil) i=1,..,9 gh Commodity supplies by industry
i=1 4=1,..,h
. h . .
14. xil =j£1Du'1)j x(11)3 i=1,..,q9 gv . Total output of good i.
Zero puié profits conditions
15 g c ”p = g ‘f‘. ul P }32 HP_ . pP. + HO;p° j=1 h h Zero profit in produg:tion
] (i1)j Pij =1 s=1 (is)JFis + =1 viP vj 33 recr ’
g 2 . ,
16. my= X Iu2(34)4Pis) 3=1,../h h  Zero profit in capital
i=1.8s=1 F : creation
17. pyp = PR + t3 4 ¢ i=1,..,9 g Zero profit in importing
18. Py = p‘ncil + vzcj_ + 0 =1,..49 g Zero profit in exporting (EC)
= peW W i=l,..,q9 g Zero profit in exporting to

the.rest. of the  world
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Xdent- k Equation Subscript

1ode SuiyIop UOISIAI(Q SOTWOUODT

Number Description -
ifier . range ‘
Market clearing
20. =x | = 1}?. pl =1 ’ + 221 B2 22 i=1,..,9 g Domaestically produced cbmodities
y il ‘ j=i (11) j} (1)) 4=1 (11)3* (i1)j . et " :
: : 4L AW, L 4W 5
* p3y0xdyy + BOEC) xABC,, 4 BN, x8W, 4 854925y
. Y .
21. 1q = z quj‘quj o o a=l,..,r r Labour of each occupation
j= . ' - ' .
22. kj = xsz P 3=1,...,/h Capital
23. nj = 8P3j ) j=1,...,h h Land
' Miscellaneous
Rates of return, investment and capital stocks ‘ :
24, ry = Qy (psz - n4) j=1,.. h Rate of return on capital in

each industry

X1aNgddVv
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Ident- Equation Subscript Number Description
ifier range
h
25. ip = b ‘I‘jyj 1 Aggregate real private
J=i investment
26. yy = IiRy + 3128y (ry - M) + £y 4= 1,..,h h Investment by industry
27. T imip 4l ¥  Aggregate nominal investmant
© n
28. K = z kj‘l’2j 1 Aggregate capital stock

i=1
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3

+ B3 x355 + B3ox

5

i2

Ident~- Equation Subscript .Number Description
ifier range
Price indicies
, g '
29. P41 = z C(11)§ Pi1 3=1,..,h h Price of industry output
3=1 '
1 {‘ : ‘v deflator
30. et o - 241P41 1 GDP deflatorxr
2 h
31. [ jZ Tjnj 1 Capital goods price index
32. €3 = g 7 gwsis!’*is 1 Consumer price index
i=1 s=1 ° . .
Trade balance
% . .1 - % 2, . . ,2, . . .
33. X9 = =1B (12) = (12) 3 +j=1B (12) 4% (i2) 3 i=1,..,9 g Import volume

XI1aN3IddV
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Ident- Equation Subscript Number Description
ifier range
34, m = 1§1 (PP + x42)M49 1 Aggregate foreign currency import
35. ‘SC= {g](.p“cl + x‘Ecil)EEcil 1 Aggregate foreign currxency export to EC
36. oM = fgj(.pﬂ"il + x4, ) E¥, 1 Aggregate foreign currency export to ROW
=
37. e = eEC + o¥ Aggregate foreign currency export (EC+ROW)
38, 100 AB = Ea -Mm 1 . Balance of trade (real)
Consunption-incéme link
39. ¢ =yg t+ £ 1 Consumption function
40. Yq = gdp 1 Household disposable income
. Other macroeconomic equations . ‘ )
41, - gdpT = §.cg + 's,_iR‘-c»sg xg + See - S 1 Gross domestic product (real)
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Ident- i

Subadript

Equation Numbexr Description
ifier : ) range
g 2.5 5 ' A
42. g = % 7}.'. SV %73 1 Aggregate government demand
| i=1 s=1 ‘
2
43. l=. X 1q‘|’1q . 1. Aggregate employment
: . =1
44. ip = cgp + £f5 1 Relitionship between real consumption and
. R . real investment. -
45, gdp = gdp® + et 1 _ Nominal GDP ‘
46. c =cp +.e3 1 Aggregate nominal consumption
47 pP % P. J=1,..h h £ lab h industry i 1
. = P S =1,.. Price o our to eac ndustry in genera.
13 = 5" 1ot .
48. quj = hlqs3 + flqj + flq + £4 q=1,2 rh Flexible handling of occupational wages
: j=1,..h
49. P°j = hoje3 + £°j 3=1,..h h Sets price of other costs

Total number of equations = 5gh + 13h + 16g + 2rh + r + 19 = 605

Dimensions:
h=8 g=8, andr=2

i
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Mauritius CGE model variables

Appendix 2
Equation Variables Range Number Description
ident I .
-ifier
1 (is)j 2gh Demands for inp\{ta for cuz:ax_ﬂ: j::odpction
z5 j=1,..,h h Industry activity levels
Pis i=1,..,q9 . 2g Domastic prices of domestic and impozted
4 ‘ s=1,2 commodities :
2 vaj v=1,2,3 S
i=1,..,h 3n Industry demands for labour, capital, land
v=1,2,3 3h Price of labour, capital and land
v3 |
j=1,..,h _
3 xP1q4 =1,..,r rh Induat:y demands for labour by ‘occupation
j=1, ..¢h . k S o
Pplqj g1,..,r " zh Price of la.bouz by occupation for each
. 3=1,..,h industry .
4 x0; j=1,..,h h Demands for government (other) costs
5 (is)j i=1,..,9 - 2gh Demands by source for capital creation
s=1,2 ) c
Y5 3=1,..,h h Investmant by industry
6. 3(13) i=1,..,q9 2g Household demands by source
s=1,2
*31 i-l, Y | g nouachold demand,s undifferentiated by
: - source . E
Pis i=1,..,9 - 29 ‘ Euéohnaer'ptico' of goods i to houu'ehoids‘,;
s=1,2 ) S - )
7 .q 1 Number of households
c 1 Aggregate nominal household consumption
P*k i=1,..,g9 g Puichuer pzicé of good to households
9 f3i, i=1,..,g . 7 2g Shift tem for household consumpt:.on
a=1,2 p:ice
10. °Ec (i1) - i=1,...,q9 g l'ozoiqn currency export prices f.o.b. (EC)
x‘zcu_ i=1,..,q9 g Export damand.s of ‘EC
f‘Ecil - i=1,..,9 g Shift term to EC exports
11. p‘",-_l i=1,..,q9 - | Foreign currency export p:ices t.o.o. (ROW)
., i=l,..,9 - g Export demands of rest of the world
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equation ..Variables Range Number = Description
ident s
~ifier
£4W, i=1,..,q g Shift term to the rest of the world
. LT _ exports
12, x5, Cisl, g 2g _ Governmant (other) demands
s=1,2
cR 1 1 Aggregate z.il household consumption
‘513 i=1,..,q9 2g Government demand shift term
o ‘="1,‘2.‘ - .
13. :‘:-v(h,j ' " i=1,..,9 gh " . Commodity output by industry.
14. x31 i=1,..,q9 g Commodity output level
15. p(°)j j=1,..,h h Price of othe':‘ costs
16. 1’:5 ) j=1,..,h h Cost of unit of capital
17. ] P_miz ;§1, . .“,g qg !‘o:o:.g'n curzency import prices c.i.f.
ﬁi i=1,..,q9 -} One plus the ad valorem tar:.ff or
tariff equ:.valent: of quantztat;ve
. restrictions
¢ 1 1 Nom:l.nal excfaahge rate (rupee/Foreign)
18. vEC i=1,..,g g One plus tho rate of export subs:.dy
S ' "to EC :
19. vwi i=1,..,9 g One plus ﬁhe rate of export subsidy
: to the rest of the world
21. 1q a=1l,..,xr r Occupafional employment
22. - k'j‘ 3=1,.,h h - Industry capital stocks
23. ng '§=1,..,h h - Agricultural land
24. ry j=1,..,h h Industry rates of return to capital
25. ip 1 1 : -‘Aggregate real investment
26. A 1 1 Economy-wide expected rate of return
fzj ~3=1,..,h h Industry investment shift temrm
27. i S 1 1 Aggregate nominal investment
e 2 1 1

Capital goods price index

Economics Division Working Paper



MAURITIUS CGE MODEL

equation Vi:iablea Range Number Dascription
ident :
-ifier
28. k 1 Aggregate capital stock
29. Pj1 j==1., ../h - Nh In_dl;ut_:y oul:pﬁt prices
30. el 1  GOP deflator
32 e3 1 COnlﬁ.:_.p:ie‘q index
33 x30 i-l,..,9 g Import volunas
34. C m 1  ‘ C mnqato fq:oign currency :meozts
3s. eEC 1 1 m:ato‘toﬁign currency exports to EC
36. a¥ 1 ‘ 1 Aqg:.gltc fo:ciqn currency exports to ROW
37. e 1 1 Aqérﬁgatc !oﬁign cﬁrmcy ..zports. (tc+m)
3.  AB 1 1 Balance of trade (real)
39. | Y4 1 1 nouaahqld. disposable incoine
£e 1 1 Cons@tion £ﬁnction shift term
40. gdp 1 1 Nominafl..-r ‘ . .
a1. gdp® - 1 1 Rnal‘GBP_
xG 1 1 Agg:ﬁgatte qoyemmént_ (other) demands
43. 1 1 1 Aggregate eméléygent
44. fRr - 1 1 Ratio of real investment expe‘nditure‘to
real ‘_household' consumption
48. flq:.j. ‘ q=1,2 | rh Occupaﬁ;i.on by industry wage shift variable
3=1,..,h C )
f1q- =1,2 r Occup{aéion "‘wage shift"_ vi‘ari.ja_ble '
;‘-'1 . 1 1 lcon@wi& wage shift v;r;able
49. f°j' j=1,..,h h Industry other cost ‘shift ;‘rii;iable

Total variables =

dimensions: g = 8, h = 8, and r = 2

Sgh + 17h + 26g + 3rh + 2r + 24 = 740

South Pacific No.92/6
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Appendix 3 Parameters and coefficients of the Mauritian model
Equation Paramater 6:: Description Source
identifier coefficients
1 clij“ Substitution elasticity between domestic Set at default value of 2.0, Dixon et al
A and imported sources of good i used as a .= (1982). -
current input to industry j.
sl (is) 3 Share of good i from source s in industry 108, sl (is) is the :thh element of A
) j purchase of i for :anut to current divided he sum of the ij elements of
p:oduction A+TF. S7(42)§ = 1- ‘sl(u)j.
2 O‘Pj Palni.u CES subntitut.ion eluticity Set according to the relationship
between primary factors in industry j. 5= o, p(1-Sgy) / Sgy*Hyy where 84 is .
' supply elasticity for try jj
! Sg4 is share of £:l.x.d factors in total
factor costs and E,4 is share of
primary factors inputs in total costs.
G, was set such that §; values were
less than 1.0 for each in@ustty.
svj Cost share of px.;imary factor v (v=1, is jth element of columm sums of K
labour; v=2, capital; v=3, land) in dividaa by 3tP column total of K+LHM. S
total primary factor cost in industry j. is jth element of L d.iv:ld.d by jth column
‘ total of K+LiM. S34 is j element of M
divided by jtP column total of K+I4M.
3 o‘P1j . Pairwise CES substitution elasticity between Set at default value of 2.0, Dixon et al
different occupations in industry j. (1982) .
Slqj Share of labour of occupation q in total I0.8qqq is qjth element of K divided by
labour costs of industry j. jth column total of K.
4 None.

XIaNidddVv
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* X e

equation

Parameter ox

identifier coefficients

Description

Source

10

11

Teci

Toi

Substitution elasticity between domestic
and foreign source of good i used as an
input to capital creation in industry Jj.

Share of good i from source s in industry
J's total purchases of i for inputs to
capital creations. )

Substitution elasticity between domastic
and imported source of good i consumed
by households.

Share of the value of §obd i from source s
in the total purchases of good i by
households.

Housahold expenditure elasticity for good i.

Household own and cross price elasticities
for good i.

Defined in (6) = §3 44y

‘None.

[

Reciprocal of the foreign demand elasticity
for Mauritius exports of good i to EC.

Reciprocal of the foreign demand elasticity
for Mauritius exports of good i to the rest
of the world. .

Set at default value of 2.0, Dixon et al
(1982) .

I0. 82(11) is the-ijth element of B divided
the sum of the ij elements of B4G.

52 (12) 5=1-8% (11) 3

Sat at défault valua of 2.0, Dixon et al
(1982).

10. 8331y is 1D alement of C divided by
sum of the itD glemants of C+H. 83(12)-1-

3
571103
See text. (Chapter 6).

See text (Chapter 6).

See text (Chapter 6).

See text (Chapter 6).
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Equation

Parameter or

identifier coefficients

o Déﬁcription

Source

12

13

14

15

13 (1)

Indexes government damands to aggregate

real conaumption.

o%(11)4
€1y
D(i1)3

Cung

Hl(is)j

HP (o4)

Hoj

Transformation elasticities between products

produced by industry j.

“Revenua share of product i in the total

revenue of industry jJ.

Share of the value of ocutput of good i
produced in industry J.

Defined in 13.

Coat .share of good i from source s in the
total costs of industry 3.

Cost share of primary factor v in the

‘total costs of industry‘j.

Cost sharé of other costs in the total

costs of industry j

Default setting is 1.0.
Set zero. See text (Chapter 6).

I0. C(41)4 is the i14th glement of 0
divided by the 3t th ~column sum of O.

I0. D33 " is the 14D element of O
divided by the iR row sum of ©.

10. B! (is)4 18 the 13tD element of A
‘divided by the total cost of industxy j.
These are computed as the j“* column sum
Of AHF+K+LAMIN. H jo)4 is the ijtB
element of r divided by the total .costs
of industry j.

10. HP;, is the 4P colum sum of X
divided by the total costs of industry
5. HPy; is the ItB entry of L divided
by the total costs of industry j. HP3j
is the jtP element of M divided by tha
total costs of industry j.

10. HO; is the jtP element of N divided
by the total costs of industry j.

1adeg Surfiopm UOISIAI(Q SOIWOUODH
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Equation

Parameter or
identifier coefficients

Description

Source

16

17

18

19

20

1 (1) 4

‘Bigj

Cost_ share of. good i from source s in
the total costs of capital creation
in industry jJ.

None.

None.

None.

Share of the total sales of domestic

good i absorbed by industry j as an input

into current production.

Share of the total sales of domestic good i

absorbed by industry 3 as an input into
capital creation. .

Share of the total sales of domestic good i

absorbed by households.

Share of the tbtal sales of domestic good i
~exported

Share of the total sales of domestic good i
absorbed by other demands.

Share of the economy-wide employment in
occupation q which is accounted for
by industry 3. ) o

©10. B2(47)4 is the 13tP element of B

divided by the sum of the jtB column -
elements of B+G. H2 (12)3 is the 14th
element of G divided by the sum of the
jth column elements of B+G.

10. B! (11) 4 is the 1jtB element of A

'divided by the total sales of domastic °
good i, 'i.e., the sum.over the ith row

of A+BH+CHDHE. | ¢ .

I0. Bz(u) is the 1jf'h element of B
divided by the total sales of domestic

" good i.

10. B3, is the it alement of C
11
divided by the total sales of good i.

I0. ‘B‘u is the itP element of D
divided by the total sales of good i.

10. BS;, is the ith clemant of E
i1
divided by the total sales of good i.

I0. Bygy is the gith element of K
divideg by the q*? row total of K.

TIAOW TIDD SNILIANVIA
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Equation Parameter or -Description .Source ‘
identifier coefficients ' : -
22 None. -
23 None.
24 Qj Ratio of gross (before depreciation) to net . Set at default value of 1.0.
(after depreciation) rate of return :Eo:
Lndustry 3. :
25 T4 : share of total investment accounted for by I0. First sum the column elamants 6! B+G
industry 3. T4 is the jtB qlement in the array of tha
column sums of B+G divided by the sum of
the elaments in the arxay.
26 Bj Industry investment parameter. =1/ B !. ‘is the elasticity of the rate
2 return achedule for industry j and &
is the ratio of investment in the solution
year to capital stock in the following
year. Estimates compiled from Dixon et al
(1982) .
27 None.
28 W24 Share of the economy-wide capital stock From matrix of industry capital atocks
represented by the capital stock in ) (B+G matrices totals).
industry j.
29 c(il)j Defined in 13.
30 ajyy Share of the total value added represented I0. ay is jth column sum of X+L4M :
by value added in industry j. divided by sum of all elements in K+I4M.
31 Tj Defined in (25). IO.

XIaNi3IddVv
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Eé{uation

Parameter or
identifier coefficients

Dascription

Source

*max o

32

33

34

35

36

a7

"313

Bl (12) 4

B2 (12)3
5

B2 (12)5

8% (42) 3

M;o

ECi4

Wiq

..'None.

Weight of good i from source s in the CPI.

Share of the total sales of imported good i
which is absorbed by sales to industry j
for current production.

Share of the total sales of imported good i

which is absorbed by sales to industry jJ
for capital c:eation

Shaze of the total sales of imported good i
which is absorbed by sales to households

Share of the total salas of imported good i
which is absorbed by sales other demands.

Share of the total c.i.f. cost of imports
accounted for by imports of good i.

Share of the total export eamings accounted
for by exports of good i to EC

Share. of the toﬁal‘export eamipéé accounted
for by exports of good i to.the rest of world

10. W3 (1) is the i'P element of C
divided by the sum of all elements in
c+H. W3 (45 is the i*B element of H
divided by the sum of all elements in C+H.

10. Bl (454 is the 1j*D element of r
divided by the total sales of imported
good i, 1 e., the row sum of. F+G+HYI.

B2 is the ;Lj"-h element of G
dividad by ghe total sales of imported
good 1.

10. B3(15)4 is the 13D element of B -
divided by the total sales of imported
good 1.

I0. 5(12) is the :I.;j"'h clcnnnt of I
divided by the total sales o£ imported
good 4.

I0. M, is the itP row sum of F4GHE4I+(-Z)
divided by the sum of all elements
in FHGHE+I+(-2). ‘

I0. ECj; is the itD element of D1 divided
by the total of all elements in D1.

. I0..Wy; is the ith element of D2 divided

by the total of all elements in D2.

TEAON- 39D SNILIANVIA
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Equation Parameter or » Description Source
identifier coefficients : )
38 B Aggregate value of exports f.o.b. ‘ I0. Sum of elements in D1 and D2.
M Aggregate value of imports c.i.f. "7 'I0. Sum of elements in F4GHH+I+(-Z).
39 None. |
‘40 None.
41 Sa Respectivaly the shares in GDP of iggx:egate Mauritius Central Statistical Office,
Sy consumption; aggregate investment; '
84 ‘aggregate government spending; e;portgl;"’
Se and imports. ' T
Sm
42 83, Share of the total other demands accounted  IO. $%(j3) is the it} element of E divided
for by other demand for good i from source s. the total of all elements in E+I.
- R '8 (12) is the ith qlement of I divided by
the total of all ‘elements in E+I.
43 Vig Share of occupation g in the total demand I0. Y14 is the qth row sum of K
for labour. o . divided by the ‘sum of all alements in K
44 None. ‘
45 None.
46 None.
a7 S1q Defined in (3).
48 . B hgq Occupational wage indéxation parameter. Default value is 1.0
49 h 3 Indexes other costs. Default value is 1.0

1adeg Suryiop uorstalQ sdrwouodyg
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MAURITIUS CGE MODEL

Appendix 4 Exogenous variables (short run sugar simulation)

Variable Number Description

P2 g Foreign currency import prices

t; g One plus the ad valorem tariff or tariff

equivalent of quantitative restrictions

W, W, W, v 4 Export subsidy the rest of the world.

VEC, ¢ 7 Export subsidy (EC).

x‘“’z, x‘"s, x‘"s, x"‘s 4 Export volume the rest of the world.

x4EC, 1 Export volume (EC).

k4 h Industxy capital stocks

n4 h Agricultural land

13 1 Economy-wide employment level.

[4] 1 Exchange z;ate

q 1 Number of households

f°j h Industry other cost shift variable

fzj h Industry Investment shift variables

£3; 2g Shift term for household consumption prices
is ° ump P

£4EC, . g Shift term for exports (EC)

£4W, g Shift term for exports (rest of world)
il

£5;, 2g Other demand shift term

£ a4 rh Occupation by industry wage shift variable}
iq]

f1q r Occupation wage shift variable

£fr 1 Ratio of real investment to consumption

£ 1 Consumption function shift term

Total variables = 4h + 8g + rh + r + 21 = 135

South Pacific No.92/6
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MAURITIAN CLOTHING EXPORTS WITHOUT THE MFA

Equation (21) equates the supply of labour of each skill to the demand for it. This
implies that labour of the same skill is homogeneous and is mobile across
industries. 'Equations (22) and (23) equate supply and demand for capital, and
land, respectively in each industry. Both capital and land are assumed to be
industry speC1f1c and fixed in supply in the short run.

.+ Miscellaneous equatlons

Allocation of investment across industries

The allocation of investment across. industries is described in equations (24) to
(28). Equation (24) specifies the rate of return to capital in each mdustry as a
function of the cost of using a unit of capital relative to the cost of producing or
buying a unit of capital. Equation (25) defines aggregate real private investment
as the sum of investment expenditures across industries. In equation (26) private
investment by industry is determined as a function of capital stocks (k;) and actual
( 1y relative to expected () rates of return on capital. Private investment is
allocated across industries to equate expected rates of return across industries in
equation (26). Depending upon assumptions I(l)] and I(2); take the value of one
or zero. In the short run, as k] is set to zero, K2); is set to one and I{1); can take
either values. rjand I are set endogenously. In the long run, I(l)] is set to one and
1(2)] to zero as in Horridge and Powell (1984). By setting f2 exogenously, in the
long run, y]_k] Aggregate nominal investment is defmed in equatlon 27).
Equation (28) aggregates capital stocks across industries. '

Price indices

The prices of industry outpuits, the gross domestic product deflator, the capital
goods price index and the consumer price index are defined in equations (29) to
(32). They are expressed as wexghted averages of the percentage changes in the
pnces of the component items. :

Aggregate macroeconomic variables

Equation (33) describes aggregate volume of imports"of commddity i as the sum
of imports for each purpose (intermediate inputs, inputs for capital creation,
household demand and government. demand). Aggregate value of imports in
foreign currency are defined in equation (34). The foreign currency value of
exports to the EC market and to the rest of the world, respectively, are defined in
equations (35) and (36). The aggregate value of exports is then calculated as the
sum of the two markets in equation (37). The balance of trade in equation (38) is
given as a difference between the value of exports and imports. As the nominal
exchange rate is assumed to take the value of one, trade balance in foreign

South Pacific No.92/6 . ) « 21 .
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currency equals trade balance in domestic currency. The balance of trade can
move through zero and therefore can change sign. For this reason, a first
difference rather than a percentage change is calculated to solve for the balance of
‘trade.. Aggregate imports, exports, and trade balance are represented in only
foreign prices. The value of these variables in domestic currency are omitted to
avoid redundancy. The nominal exchange rate is set to take the value of one.

~ Other macroeconomic variables include household consumption, household
disposable income, real gross domestic product, other aggregate demands,
aggregate employment and the ratio of real investment to real consumptlon
These are described in equations (39) to (44) Consumptlon is a function of
disposable income in equation (39) and the rate of change in disposable i income is
set to be equal to the percentage change in nominal GDP in equation (40). In
equation (41) real GDP is expressed as a sum of real household consumption,
‘investment, government expenditure ‘and exports less imports.  Aggregate
government demand is obtained by summing all commodities demanded in
'equatlon 42). In equatxon (43) aggregate employment is expressed as the sum of
employment in different skills. Real investment is modeled to change in
proportlon to real consumptlon and a shift vanable in equahon (44).

_,Nommal gross domestic product an_d._ nommal : aggregate consumption are
presented in equations (45) and (46), respectively.  They are set as functions of the
respective real values and price indices. Equation (47) defines the price of labour
to each industry.

Wage indexation

‘Equation (48) allows wages to be indexed to the consumer price index by
occupation and by industry. The shift terms can be used in simulations involving
variations in. industrial and occupational wage relativities. If the indexing
parameter, h, is set at 1 and the shift terms at zero, it represents full wage
indexation. In this case real wages remain fixed in all occupations and in all
industries. Equation (49) allows the simulation of changes in taxes on production
by changmg the shift variable. f°

»Model closure and sunulatlon procedure

The lmeansed version of the model can be expressed as

 AX=0 S - B

« 2. . Economics Division Working Paper



MAURITIAN CLOTHING EXPORTS WITHOUT THE MFA

where A is the matrix of coefficients and X is the matrix of variables. X can be

partitioned into a vector X1 of endogenous variables and a vector X5 of exogenous

variables. The endogenous variables are determined within the model, whereas

the exogenous variables are predetermined outside the system. The split between

the endogenous and exogenous variables depends on assumptions about the

economic environment. Matrix A can also ‘be d1v1ded into. correspondmg
* coefficient submatnces Aqand Aj.

AgXq + AgXp =0 2
Rearranging the equation and solving for Xq yields

X1=-A11 47X,

where:

Xj is the vector of changes in endogenous variables (results);
Xy is the vector of changes in exogenous variables (shocks); - |
Apisa matrix of coeff1c1ents on endogenous variables; and

_I Ag is the matrix of coefficients on exogenous variables.

A solution for X can be obtained only if Aq is mvertable, that i lS, the system of
equahons is neither over nor under identified.

Choice of exogenous variables

Appendices 1 and 2 indicate that the number of equations in the model (605) are
less than the number of variables (740). Therefore, the model cannot be used to
determine all the variables. This is overcome by reducing the number of -
endogenous variables to the number of equations by declarmg (135) vanables as

exogenous (see Appendlx 4). : '

The first set of exogenous variables are forexgn currency prices of 1mports The
foreign currency prices of imports, p™;p are set exogenously because Mauritius is
-a small country and cannot affect the prices of 1ts 1mports : '

The second group of exogenous variables are tariffs, t wh1ch are determmed
exogenously by government decisions. By setting tanffs__exogenously the effects
of projected changes in the government's policy of protection on ‘various
industries and macroeconomic vanables, such as employment and inflation can be
computed. : '

South Pacific No.92/6 : ' .23,
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The third group of exogenous variables are either export volumes or export
subsidies. Normally export volumes are endogenous in this type of model. But
where the volume of exports is exogenously determined by trade agreements, or
where only a small proportion of production is for export, the volume of exports
is set exogenously. - Its exogeneity is achieved by endogenizing export subsidies.
By making subsidies endogenous subsidies are made to offset changes in the
prices of exports. As a result, domestic prices, p;;, are able to move
independently of export prices, p%j1.

The fourth set of exogenous variables are industry capital stocks, k; or rates of
return. In the short run capital stocks are fixed, and therefore they are set
exogenously, whereas industry rates of return, T , vary endogenously. In the long
run, industries are able to expand or contract capital stocks. Consequently capital
stocks become endogenous and rates of return exogenous.

The next group of exogenous vanables are employment varlables As
employment is approaching its full employment level in Mauritius, aggregate
employment is set exogenously. The aggregate real wage rate is allowed to vary
to maintain the given level of employment supply in the face of changing
aggregate demand for labour. However, employment in each industry is set
endogenously and allowed to ad)ust to satlsfy changmg industrial demand for
labour. = : : :

Other exogenous variables, including the shifts in the various demand curves,
are given in Appendix 4.

Data _re__quiremen_ts and sources

The model requires. estimated parameters. Almost all of the coefficients are
obtained from an mput—output table which is the main source of data. The input-
output’ table presents the intermediate inputs and the primary factors . of
production (labour, capital and land) which go into the production of
commodities. It also shows how the commodities produced are allocated among
different users. They may be used as inputs into current production, domestic
consumption, investment or exports. Both the productlon and usage relationships
are expressed as fixed coefficients.

«24 . Economics Division Working Paper
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Input-output data

The 1987 Mauritius input-output table is the major source of data. As 1nd1cated
above, it has been modified to meet the requirements of this study. First, the 15
by 15 table is recalculated into an 8 by ‘8 matrix accordmg to the mdustry
classification outlined above

Second, the modlfled input-output table imports for intermediate mputs,
" investment and final consumption were disaggregated by commodities from raw -
data obtained from the Central Statistics Office.. In the original input-output table
the import data were not disaggregated by commodity.. Instead the value of
imports for current producnon were by industry. Imports for capital formation
and for fmal consumption were also provided in aggregate values.

Third, investment data from domestic sources were available by commodlty
only, without being split among industries. ‘The investment data were used as
available by assuming that the investment rate by each industry was the same as
the economy—w1de investment rate.

Fourth, the original input-output table did not dlstmgulsh between dlfferent
types of labour. In the modified input-output table labour was split between
categories of skilled and unskilled labour on the basis of employment survey data
obtamed from the Central Statistics Office. ‘

From the values given in the input-output table, costs and sales shares of
industries were calculated. These are generally known as  input-output
coefficients or costs and sales shares. For example, sl (is)j . represents the share of
the ij element of 1ntermed1ate input from ¢ sources, s, (domeshc or 1mported) in the
total cost of producmg j output

Elasticities

In addition to these coefficients, the model requires pre-estimated elasticity
parameters. As such estimates of elasticities are not available for Mauritius,
values for these parameters were taken from economies similar to Maurxtlus (or
set by default). '

The elast1c1ty of substltutlon between domeshc and 1mported goods, i, is given
the value of 2 for all tradable commodities except sugar and export processing
enterprises products. Values close to this number are used for many commodities
in other computable general equilibrium models, notably by Dixon et al. (1982),
Martin (1990), and Vincent et al (1991). For sugar the value has been set to zero
because there is no imported sugar in Mauritius and therefore no substitution
between imported and domestic sugar. The elasticity of substitution for export
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processing products is also set at zero. As export processing products are only for
export, they do not compete with imported products in the domestic market.
These characteristics should also be picked up in the S(is)j shares. The elasticity of
substitution between domestic and imported goods is the same for all users:
intermediate input, capital input and final consumption. - o

The elasticity of substitution between primary factors in the short run is set at
0:75 for all industries as in other CGE models such as Dixon et al. (1982). In the
long-run simulation. a value of 1.2 is assigned. The elasticity of substitution
between dlfferent - types of labour is given the value 2.0 by default.

I-_Iouse_hol_d expe_n_dlture elasticities were taken from a household behaviour
study for Mexico (Jarque 1987). Consumer expenditure elasticities for Mexico
were  taken because of similarity of per capita income - during Mex1cos
expenditure elastrcmes estimation year.

The household own and cross price elastrcmes of demand were estimated by
usmg the Fnsch formula of:

"hk -sls3k(1+ g /L) + 81k s‘/L . 3

where ‘ :
& is the consumer expenditure elasticity of demand for good i.

S3k refers to the household budget share of good i (domestic and imported).

L is the elastncrty of the marginal utility of expendlture with respect to
expendlture (the Frisch Parameter). The Frisch parameter for Mauritius was
derived from the relatlonsmp between the Frisch parameter in Luch, Powell and
Williams (1977) and per capita GNP of Mauritius.

8;k has the value of 1 for i=k and zero otherwise. The expenditure elasticity
flgures were then ad)usted to fulfil Engel aggregatlon,

¢ g _
'z Ssksk 1 and homogenelty z"hk'- €] 4
k—l . k=1 o ‘ .

Iﬂ-equ‘atron 4 the‘ sum of consumer expenditure elasticities on all consumer
goods weighted -by their respective household budget share equals to one. ‘To
satisfy conditions of homogeneity the sum of cross-price elasticities has to be
equal to the elasticity of substitution (with negative sign). Export demand
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elasticities are set to 20 for all exports. The reciprocal of the export demand |
elasticities is therefore 0.05. A large value is given to export demand elasticities
for Mauritius because of the small country assumption., : C

The economic environment for’sirnulations .

- The effects of a shock on economic vanables depend largely on the econormc
environment assumed. A major dtstmctlon in the economic env1ronment is
drawn between the short run and the long run because of the extent of the
respective mobility of resources. In the short run limited mobility of resources of
capital and land is assumed. Because of this assumption substitution among'
primary factors is small. This in turn limits the adjustment of industries and
resources to the shock. In the long run resources tend to move among mdustrles
allowmg more adjustment to take place - -

Short-run economic environment _
The major assumptions influencing the economic environment in the short run
concern aggregate employment, aggregate consumption, the exchange’ rate,
capital and land.

Fixed employment is assumed because Mauritius has been at near' full
employment levels since 1987. Aggregate real wages adjust so that there'is no
change in aggregate employment. However, occupational and industrial
employment are allowed to vary while mamtammg occupational and industrial
wage relativities fixed. This assumption specifies that the decrease in the export _
price for sugar affects the distribution of employment between different
occupations and industries, but it keeps aggregate employment unchanged. ‘The
economy ad]usts to changes in aggregate employment demand by varymg the
economy-w1de real wage. : Sl

Capital and land are assumed to remain fxxed in supply in the short run. In the
short run, a decline in the export price of sugar is assumed to have no effect on. the
level of industry spec1f1c capital stock. This is because the current supply of
capital stock in each mdustry is assumed to be determined by investment
undertaken in the past. A fall in the export price of clothing now only affects
current mvestment plans whnch determine capital stock in the long run.
Therefore, the short-run effects of the clothmg price fall are assumed to be felt in
1ndustr1es rates of return (r]) rather than in the sizes of their capital stock
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Real consumption is determined exogenously, and the shares of consumption
and investment spending are fixed. It is also assumed that government spending
changes by the same proportion as private consumption. = These assumptions
imply that aggregate consumption, government consumption and aggregate
investment spending do not adjust to lower export prices of clothing in the short
run. Instead, these variables are determined exogenously. The effect of lower
export pnces on aggregate expenditure is therefore determined as a difference
between aggregate exports and aggregate imports and is reflected in the balance
of trade. Initially in the base data the balance of trade was in surplus. Therefore a
fall in the balance of trade may not mean a balance of trade def1c1t, but a
deterioration i in the trade balance ‘ '

: Srnce the model does not have a monetary sector, the absolute level of prices is
not determined. The model deals with relative price changes, that is, real price
changes. For this reason, one of the price variables - the nominal exchange rate or
the consumer price index (CPI) needs to be held constant as a numeraire. In this
model the nominal exchange rate is held constant as in ORANI models. = By
holding the nominal exchange rate constant, changes in the CPI indicate changes
in domestic price relative to world prices, that is, changes in the real exchange
rate.

The real exchange rate is the ratio of the nominal exchange rate to the
consumer price index. A fall in the export price of clothing depreciates the real
exchange rate through deflation (a reduction in the CPI) leaving the economy to
adjust through changes in relative prices and consumption patterns.

Long-run economlc environment

In the long run, as in the short run, aggregate employment and the nominal
exchange rate are assumed fixed. But the assumptions of fixed capital and
aggregate consurnption are relaxed. Though aggregate employment is assumed
fixed in the long run, labour is assumed to move within industries. Skill
categories are also assumed to expand and shnnk In the long run, rates of return
on capital employed by each industry are assumed to remain unaffected by
changes in the export price of clothing. Instead each mdustry adjusts its capltal
stock to maintain its real rate. Real aggregate consumption and other components
of real domestic absorptlon are allowed to vary in the long run. The balance of
trade is set exogenously to maintain_ the long-run equlhbrmm in extemal
transactlons o

.« 28, _ _ Economics Division Working Paper



MAURITIAN CLOTHING EXPORTS WITHOUT THE MFA

Simulation scenarios and results

The Multifibre Arrangement allows, free market access mainly to EC and US
markets for a large proportion of Mauritian clothing exports. -Since it is a small
producer by global standards, Mauritius has been able to take advantage of this
preferential treatment. With the exception of limited categories of clothing in the
UK and US markets, Mauritius has not filled its export quotas. Consequently its
export supply is not yet restricted by the Multifibre Arrangement to any marked
extent. The Multifibre Arrangement raises- the import price of textiles and
clothing from Multifibre Arrangement member developing countries to Multifibre
Arrangement restricted markets. The price increase arises from imposition of
tariffs and supply constraints imposed by the vblunt_ary export restraints (Table
10). - - AR S

Table 10 Estimates of protection effects on import price of clothing (per cent)

EC United States Average?
Hamilton, C. agb 46 40
(1981-82) ‘ .
Sugphachalasai, S. 48 37‘ 44
(1983) ' A o
Average S 43 415 42

a Average of EC and the United States are import weighted. :

P Refers to import price increase in France- the major export market for Mauritian clothing
exports. . - . e ,
So}::rces: C. Hamilton, 'Voluntary export restriction on Asia: tariff equivalents, rents and trade
barriers formation', seminar paper No 276, Institute for International Economic Studies,
Stockholm, 1984; and S. Suphachalasai, 'The effect of Eovemment intervention and Multifibre
Arrangement on Thailand clothing and textiles’, Phd dissertation, The Australian National
University, Canberra, 1989. - L )

Assuming that Mauritian clothing exports to EC and US markets are perfect
substitutes for clothing imports from other countries, the Mauritian clothing
export price would increase by 42 per cent on average in the two markets due to
the presence of the Arrangement (Table 10 above). As these markets absorb more
than 95 per cent of Mauritian exports of clothing, a 40 per cent price increase on all
clothing exports is a close approximation.
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This implies that elimination of the Multifibre Arrangement would reduce the
export price for Mauritius by about 40 per cent. The impact of this price fall on
the clothlng 1ndustry and the economy of Maunuus is simulated using the CGE
model

Short-run results

The pnnmpa] effect of a dechne in export pnces of clothmg would fall on the
-export earmngs of the clothmg industry. - -

One of the effects ofa fall in export pnces isa deprec1atlon of the real exchange
rate. With assumed constant nominal exchange rate (as numeraire), deprec1at10n
of the real exchange rate is reflected in lower domestic prices. Accordmgly, the
consumer pnce mdex falls by 0.6 per cent (Table 11). '

Table 11 ' -Effect of a 40 per cent reduction in export pnce of Mauntlan clothmg

- exports to the EC market
Short run Long run
percentage changes
Real GDP 0.4 ©o-1.3
Noxmnal GDP 0.6 -1.7
Aggregate employment . . exogenous exogenous
Rea wage ' -1.1 -

- Import (foreign currency) -1.3 - 24
Export (foreign currency) -1.7 2.1
Trade balance (million rupee at 1987 pr1ces) -122.0 exogenous
Consumer price mdex -0.6 -0.9
Price of capital -0.4 - 0.6
Real investment exogenous 2.8

-Real consumption - exogenous 12
Skilled employment 0. 0.6
Unskilled employment . 4 25

.-Outputof e ’ L S S

Sugar ' 0.7 12
~ Other agriculture 0.1 202 -

- Non-export processing enterprises manufactures 02 0.4

Bx rt processing enterprises clothing -85 -140

: er export processing enterprises manufactures 43 . 9.0

Construct1on and ut111t1es _ 0.4 -1.8
-Tourism- "~ .. - 29 69
- Other services 0.2 0.8
Export volume of ‘ :
_Sugar: .. : 07 - 1.1 -
Export rocessmg enterpnses clothmg ' -7.0. -12.1
Other Export processmg enterpnses manufactures ’ 49 114
Tounsm o ‘ : Eo -3.0 7.2
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This relative decline in domestic prices is the driving force behind the changes
in the economy. Export earnings of clothing are reduced substantlally to. the
extent that aggregate export value falls by 1.7 per cent.

Lower domestic prices, induced by the fall in the price of exports, encourage
substitution of domestic products for imported goods. This results in a 1.3 per
_cent decrease in aggregate imports. The fall in aggregate imports is more than
offset by a much larger fall in aggregate ‘exports to yield a trade balance
deterioration of -122 million rupees at 1987 prices. This reduces the pre-shock
trade surplus of 1917 million rupees to 1795 million rupees after the shock. .

Further macroeconomic adjustment occurs in the labour market. - The slowmg
down of overall economic activity tends to depress employment. = With" the
assumption of full employment, however, the aggregate level of employment
remains unchanged. Instead, the aggregate real wage rate falls by 1.1 per.cent to
maintain employment. As aggregate consumptlon and aggregate investment are
assumed to be exogenous, real aggregate income is determined by aggregate
exports and imports.: The net outcome of these aggregates is a fall in real GDP by
0.4 per cent. : : '

The fall in domestic prices makes tradables relatively more competltlve than
non-tradables. Exporting industries are expected to be more compehtxve in
external markets because lower domestic prices reduce costs of production of
these industries relative to their counterparts in trade-partner countries.
Industries producing exportables (i.e. sugar, other export processing enterprises
and tourism) expand by 0.7 per cent to 4.3 per cent. The clothing industry
contracts - because the fall in its export price has outstripped the galn in
competxhveness : :

Import-competing industries (i.e. agriculture other than sugar and non—export
processing enterprises manufactures) have expanded as producers substitute
cheaper domestic products for imported good_s Non-traded goods industries (i.e.
construction, water, electricity and other services) are least affected by the shock.
These industries have contracted marginally. The explanation is that the decrease
in demand for their use in the contracting industry, clothing, is nearly offset by
the i increase in demand in the other expanding industries.

" The contraction of the clothing industry results in a 4.0 per cent fall in its
demand for labour inputs, the only input with short-run flexibility. This excess
labour is. employed elsewhere in the economy, with the largest share going to the
industry that expands most (other export processing goods). As capital is
industry specific and fixed in the short run, the contraction of the clothing
industry results in a lower return to capital employed in the clothing industry and
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capital intensity increases. If the shock actually ‘occurred there could also be
capacity underutilization, however this is. not explicitly observed from srmulanon
results. : B

Long-run results o
The 40 per cent fall in export prices of clothmg to the EC has similar results in the
long run. The long-run simulation differs mainly because of the underlying

assumptions about resource mobility. The assumed mobility of capital and land
in the long run results in larger changes in most cases.

With flexible movement of capital in the long run, the contracting industries
release some of their capital or do not replace their worn out capital. Overall real
investment falls by 2.8 per cent leading to a slow down of economic activity. The
slowing down of economic activity further results in a cut in real consumption.
The decline in real investment and real consumption is reflected in a real GDP fall
by1l3percent. ' '

The fall in domestic absorption lowers prices as indicated by the fall in the
consumer price index. The fall in domestic prices makes export-oriented and
import-substituting industries more competitive and they expand (except the
clothing industry).  However, non-tradables ‘contract due to lower domestrc
demand. L - : o S

Conclusion and pol'icy implications

World clothing production involves numerous small and a few large producers.
Although the production process of the clothing industry is highly labour-
intensive, about half of world production still takes place in industrial countries.
Despite their cost of production disadvantage, industrial countries manage to
keep producing clothing by shielding their producers from external competition
through quantitative restrictions and imposition of duties on imports, particularly
from developing countries. However, some developing countries have favourable
 bilateral trade agreements. Mauritius is one of these countries. It has been able to
exploit trade preference conditions through diversion. -

The Mauritian benefits from ACP-EC trade agreements in clothmg exports
might be an isolated case. Had many ACP countries strengthened their clothing
supply capabilities, as Mauritius did, the EC market might have been threatened
with saturation. As a result trade preferences to ACP clothing exports might have
been removed and stringent import restrictions (like those facing Hong Kong,
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Republic of Korea and Taiwan) imposed. Hence, free access of clothing imports to
the EC may not provide a viable export strategy for many ACP countries.

Factors responsible for success

‘Mauritius became outward oriented in the early 1970s. Macroeconomic stability
‘was not only maintained but improved, and trade policies were liberalized so that
an equilibrium exchange rate could be maintained. Exchange rate regimes were
also liberalized. The economy responded to these changes positively growing at
8.3 per cent a year in real terms during 1984-87. -

Domestic environment

Mauritius has had a stable and democratic system of government since
independence. Its political stability has allowed the implementation of consistent
economic policies and hence attracted domestic and foreign capital to export-
oriented industries when the bias toward protechomst 1mport-subst1tutmg
policies was lessened.

For a small ‘nation of around one million people, it was soon evident that
export-led growth was the best development choice. This development strategy
was successfully implemented by appropriate macroeconomic and trade policies.

Devaluations of ‘the Mauritian rupeé raised export proceeds in domestic
currency terms, making production for exports more profitable.

Mauritius has retained low labour costs that reflect productivity and ensure
competitiveness. Low inflation has damped down labour cost and stimulated
export growth. '

Trade policies have contributed to the international competitiveness. - The
elimination of quantitative restrictions on all imports and free of duty imports of
inputs for clothing enterprises reduced the cost of production of goods for export.
However, excessive protection is still in place on products used by non-exporting
industries. The elimination of these protective structures and redundant subsidies
offered to 'preferred industries', export processing and import-substitution
industries alike, would lead to a more competitive economic environment. The
main industry that would benefit would be tourism. ‘

Extemal envu’onment

The export-led growth of the Mauritian economy is obvxously sensitive to what
happens in its export market for clothing. It has taken full advantage of
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agreement with the EC. The Multifibre Arrangement, by restricting the entry of
highly competitive large producers, allows Mauritius to have market access for a
big proportion of its clothing exports to the EC and US markets. The Multifibre
Arrangement supply restrictions raise prices, allowmg Maurmus to sell its
products at hxgher prices than it could otherw1se

Constramts to sustamed economic growth

As a result of the Uruguay Round negot1at10ns, the Multifibre Arrangement is due
to be wound down substantially at the end of the 1990s. Competition from large
suppliers of clothmg such as Hong Kong, Taiwan and China which now have
restricted entry for their exports to the EC and United States under the Multifibre
Arrangement, would lower the prices of clothmg The effect of the elimination of
the Multifibre Arrangement (clothing export price fall) on the Mauritian clothing
industry and overall economy was simulated using the CGE model. While the
main impact of the fall in export prices of clothing was felt on the industry itself,
there were 1mportant consequences for other sections of the economy and these
were captured by the model. The simulation results indicate that low export
prices for clothing result in smaller clothmg production. However, other
exporting and 1mport-compet1ng industries expand due to improvement in their
competitiveness while non-traded goods industries contract margmally

- The splllover effect on the macroeconomic aggregates is to reduce all the
variables. The fall in export price induces a fall in the real exchange rate reflected
in a fall in the consumer price index. ‘Aggregate imports, aggregate exports, real
consumption and real investment decline. As a result overall economic activity
slowed down. '

High concentration in terms of products and markets could make Mauritius
vulnerable to small fluctuations in demand. The Mauritian clothing industry is
highly concentrated in knitwear and thus vulnerable to changes in the demand for
knitwear in its major markets (the EC and the United States). While the clothing
1ndustry has benefited from the trading arrangements and protectionist policies of
the EC and United States, new application of trade restrictions presently imposed
on other countries could potentlally constrain future growth as Mauritius
increases its supply. ‘

The 1.3 per cent decline in real GDP which is induced by the dismantling of the
Multifibre Arrangement however, remains. The less severe but important impact
of dxsmantlmg the Multifibre Arrangement on the economy remains.
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Policy options

Expanding clothing exports to the EC and United States in categories that are not
yet restricted by quotas has potential. Since quotas are set in volume rather than
value terms, for items already affected by quota limitations there is the possibility
of marketing hlgher value products, as Hong Kong, the Republic of Korea and
- other exporters have.

In the long run, the growth of Mauriti_us' depends 'on" the diversification of
export products. To reduce the risk associated with fluctuations in demand in
external markets, Mauritius needs to dxvermfy its exports within and out of
clothing. ‘ :

Mauritius will lose its comparative advantage in labour-intensive clothing
exports as the labour supply becomes more constrained. Future development is
achievable only with increasing produchvrty improved technology, movement to
higher productivity industries, higher investment in human and physical capital,
and greater managerial and worker eff1c1ency From a less nationalistic
perspective and following the biggest clothmg firm in Mauritius, the
establishment of subsidiaries in the: relatlvely labour abundant neighbouring
countries of Madagascar and Seychelles could also mamtam the profltabrhty of
the clothmg mdustry SRR

The elimination of. the Multlflbre Arrangement is out of Mauritius control,
however, Mauritius could mmgate adverse effects of these changes on its
economy through changes in its domestlc pohmes 'One option is to further
liberalize its trade pohcy ' '
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- - Indigenous Welfare-in Irian‘?’ a 1970-84

Chris Manning and Michael Rumbiak, 1989
90pp. ISBN 0731506677  A$20.00

Pacific Economic Bulletin _
Rodney V. Cole and '_Graeme S. Dorrance (eds)
ISSN 0817-8038 - :

Vol 7, No. 1, June 1992
Contents - Agriculture is still crucial to the Paciﬁc,
Barry Shaw - Niche markets: are they the solution,
Euan Fleming and Brian Hardaker - Commodity
outlook, Berhanu Woldekidan and Graeme Dorrance
o Food security, is it necessary: both views, Tim Foy
and Kevin Paxton - Western Samoa: statistics are .
improving, AIDAB - Cattle in Vanuatu: new
ventures, Tim Foy. ‘
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South Pacific Economic and Social Database -
The South Pacific Economic and Social Database

_ provides comprehensive comparative data for the

countries of the South Pacific. These data are an

~ essential tool in the process of improving development
_policies and assessing commercial opportunities.

Full sets

" Initial package: This package comprises the ten
" country databases (both hard copy and on disk).

A$10,000
Updates: Updates will be available every six

. months on disk and annually in hard copy
A$2,000 -

Individual country coples

Initial package: This package comprises a country
database (both hard copies and on disk). A$1,500.

'updates Updates wil be available every six
- monthsn disk and annually in hard copy. A$400

The Papua New Guinea Handbook'

The Papua New Guinea Handbook is both an
up-to-date summary of Papua New Guinea’s current
economic and social situation, and a comprehensive
reference covering: -

» aid + trade and balance of payments geography .

growth and macroeconomy- population, health and

education « workforce. politics - financial sector .
« infrastructure - fiscal policies and taxation- industries
+ financial sector- agriculture, imber, fisheries + mining.

Regular updates on recent events are provided with
the Handbook.

Itis presented ina quality A-4 ringback folder, and
the price of A$500.00 for one copy, or A$700.00 for

~ two copies, includes annual updates and postage costs.
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- 1st book A$11.70 . -
each additional book A$8.50 . . -

Publications are available at 40 per cent off list price to students with proof of full-time

- study (e.g.copy of student card).
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