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1 Introduction

A key issue in the debate on regionalism in international economic relations is its success, at least in terms of the proliferation of regional trade treaties. A considerable literature primarily focuses on three key groupings: Europe, the Americas and South-East Asia. Although economic integration in these three areas is at different stages and presents different characteristics and problems, their common characteristic of deepening and widening regional trade treaties calls for some uniform approach in their analysis. Numerical simulation models, usually in the form of computable general equilibrium (CGE) models, appear to be the most apt research tool in the evaluation of these types of reform, especially when their effects on regional or global welfare, trade flows and production structure need to be assessed. Until quite recently though, even when the focus is merely on trade, one discovers that these sorts of model have been employed extensively in studies for the North American region.
 

A great step forward this uniform approach has been the creation of the Global Trade Analysis Project (GTAP) and the compilation of the relevant databases necessary for the construction of CGE models.
 

Following this line of investigation this paper's primary objective is to offer a sound quantitative analysis of the trade policy options opened to the South African Development Community (SADC), with a special reference to its current negotiations with the European Union (EU). By using a dynamic computable general equilibrium (CGE) model based on an appropriate aggregation of the GTAP database, we simulate different trade policies strategies and compare them in terms of aggregate welfare and GDP measures, as well as in terms of sectoral and regional outcomes.

A special effort has been made to clarify what are the available "modelling options", to take into account the evolution of local as well as international policies and the economic environment. In particular different choices in the closure of international markets are examined as well as different adjustment mechanisms for the labour market and the government budget.

The use of a numerical simulation model is also justified from a policy-advice point of view. Its results are firmly grounded in established economic theory and can offer much clearer guidance to policy makers than partial equilibrium analyses or simple intuition. Policy makers will face a high level of complexity in the negotiations, which involve multiple agreements and numerous countries and regions. Seven LDC's (Angola, Congo DR, Lesotho, Malawi, Mozambique, Tanzania and Zambia), six developing countries (Botswana, Mauritius, Namibia, Seychelles, Swaziland, and Zimbabwe) and one developed country (South Africa) form the SADC group, which will soon have to define its trade policy strategy. By the end of the year SADC will probably participate in either a full WTO round of trade negotiation or a reduced agriculture and service one. The Lomé negotiations with the EU have already started, and recently South Africa signed a Free Trade Area agreement with the EU. Additionally, SADC has its own regional trade integration program going on and its negotiating phase should be concluded by June 1999 and then implemented by January 2000. A computable general equilibrium model can be used to simulate any of these agreements or other scenarios resulting from the combination of more than one alternative. 

In this study, due to current data limitation, we use a model with two endogenous regions in the SADC, the South African Custom Union and the Rest of SADC group, and two exogenous trading partners, the EU and the Rest Of the World (ROW).
 Initially, we have run four main scenarios: the first one is a unilateral complete liberalisation of trade by the SADC region as a whole (this serves more as a benchmark case than a feasible policy option). The second scenario considers the case where full regional integration (in the form of a Free Trade Area - FTA) is reached between SACU and Rest of SADC and where SACU and the EU form a FTA, but Rest of SADC and EU do not reach any direct trade agreement. The third scenario considers the case where SACU, Rest of SADC and EU countries form a FTA among them (this is called after the EU proposal the REPA scenario, Regional Economic Partnership Agreement). The forth and final scenario is the so-called WTO scenario where all countries liberalise with each other and reach a final agreement with all tariffs cut in half. This case is not a policy option under full control of SADC policy makers: the hypothesis here is that future WTO rounds will deliver additional tariff reductions. 
A main result of this exercise, with all its limitations, is the production of a clear ranking among policy options, and that this ranking is quite robust, across different factor markets and trade specifications/elasticities. In pure terms of equivalent variation indexes (and GDP growth rates) and excluding scenario 1, the WTO scenario shows the best performances and the REPA scenario is superior to the limited liberalisation case of scenario 2. The model also provides indications on the structural adjustments, which the economies undergo due to trade policy reform and these differ across regions and policy scenarios. Given that trade reforms usually creates winners and losers it might be important for its sustainability in the long term to have some ex-ante detailed sectoral information on the possible outcomes. 

This result is also maintained in a dynamic version of the model presented in the second part of this paper. Increased growth shown by policies implementing more extensive liberalisation is obtained from the stronger allocative efficiency these induce, but that it is also accompanied by higher adjustment costs.

The paper is structured as follows. The next section provides some background information on the current economic situation of the SADC region and its level of protection. The following section describes the static version of the model and the main results of for the different policy scenarios examined. Section 4 develops the dynamic version of the model and describes its results. A final section concludes the paper.

2 The SACU – Rest of SADC structure of production, income, trade and import protection

The SACU-Rest of SADC SAM provides the basic data set for the CGE model used here. This SAM was derived from the GTAP database, which collects into a single consistent framework data for 45 regions and 50 sectors for the base year 1995.

 This section presents some information on the structural features of the African countries’ economies, which is particularly useful for the interpretation of the simulation results reported later. 

Table 2‑1 shows structural data for SACU. For each of the 18 sectors considered here and three aggregate macro-sectors (agriculture, manufactures and Energy-mining), the benchmark data for shares of gross output (column 1), value-added (2), total demand (3), exports (4), and imports (5) are shown. These columns summarise the sectoral composition of production, income, supply, demand, and trade in SACU. Services register a large share of the production, generating almost 50 per cent of gross output and almost 60 per cent of value added. Correspondingly primary sectors represent 15 per cent of production and 16 per cent of value added
. Given a different production technology and a larger consumption of intermediate inputs, the manufacturing sector’s share of gross output (37 per cent) exceeds its value added share (25 per cent); while the opposite is true for services. Columns 4 and 5 list export and import shares. It can be seen that manufacturing jointly with mining record above three-quarters of total trade flows. Notice also – in columns 7 and 8 – that exports and imports shares of output and demand respectively, are much higher for primary (around 20 per cent for export and 10 per cent for import) and manufacturing (15 and 20 per cent) than services (3 and 5 per cent
).

Column 6 presents the labour to capital value added ratios (in percentage terms). Returns to labour appear to be highest for the light manufacturing industries (sectors 8, 9, 10, 11) and services, whereas primary sectors return on average around twice more to capital.

Table 2‑1: Basic structure of the SACU economy 1995 (figures in percentages) 

	
	
	XP
	VA
	Dem
	Exp
	Imp
	L/K
	E/XP
	M/D
	Imp
	
	
	Exp
	
	

	
	
	
	
	
	
	
	
	
	
	Reg
	EU
	Row
	Reg
	EU
	Row

	
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)

	1
	Cereals
	0.2
	0.2
	0.2
	0.8
	0.9
	66.6
	42.2
	46.6
	2.7
	14.2
	83.1
	18.0
	1.1
	81.0

	2
	Horticulture
	1.0
	1.4
	0.7
	3.0
	0.2
	66.6
	30.8
	3.3
	7.3
	8.9
	83.8
	2.7
	72.8
	24.5

	3
	Sugar (raw)
	0.3
	0.4
	0.2
	0.6
	0.1
	66.6
	22.7
	3.5
	0.0
	0.0
	100.0
	6.2
	32.0
	61.8

	4
	Rest of Agriculture
	0.5
	0.6
	0.5
	0.9
	1.3
	66.6
	19.3
	28.3
	23.1
	7.2
	69.7
	6.1
	45.2
	48.7

	5
	Livestock (incl. Fishing)
	1.4
	1.4
	1.3
	0.9
	0.2
	66.6
	6.8
	1.7
	3.8
	39.5
	56.6
	1.7
	72.4
	25.9

	
	Agriculture
	3.4
	4.1
	3.0
	6.2
	2.7
	63.8
	19.3
	10.2
	12.9
	11.9
	75.2
	5.3
	55.6
	39.0

	6
	Meat Products
	2.3
	0.3
	2.3
	0.4
	0.9
	155.6
	1.8
	4.5
	1.5
	40.1
	58.3
	5.0
	88.3
	6.6

	7
	Dairy Products
	0.7
	0.5
	0.7
	0.1
	0.1
	142.1
	1.9
	2.2
	13.3
	48.6
	38.1
	65.0
	0.0
	35.0

	8
	Sugar (processed)
	2.4
	1.2
	2.3
	0.9
	0.1
	236.1
	4.1
	0.6
	26.7
	10.1
	63.3
	5.0
	45.1
	49.9

	9
	Other Food Products
	0.7
	0.4
	0.7
	2.9
	2.6
	329.1
	41.3
	40.9
	4.3
	19.2
	76.6
	12.6
	42.4
	45.0

	10
	Textiles
	1.1
	0.8
	1.3
	1.4
	2.7
	234.3
	13.0
	23.8
	3.1
	31.5
	65.4
	13.7
	33.0
	53.2

	11
	Apparel and Leather
	1.6
	1.1
	1.7
	1.7
	2.0
	311.8
	11.2
	13.8
	8.8
	14.1
	77.1
	5.5
	41.6
	53.0

	12
	Light Manufacturing
	9.8
	6.9
	9.9
	13.7
	14.5
	98.9
	15.0
	16.9
	1.4
	59.5
	39.1
	17.2
	28.1
	54.7

	13
	Min. and Metal Products
	7.7
	6.2
	5.8
	23.7
	5.5
	134.6
	32.7
	11.0
	3.5
	58.9
	37.6
	7.6
	21.6
	70.7

	14
	Vehicles
	3.5
	3.9
	4.6
	2.5
	10.0
	48.6
	7.5
	25.2
	0.2
	45.7
	54.1
	30.6
	36.4
	33.0

	15
	Other Manufacturing
	6.9
	4.1
	9.8
	6.0
	30.3
	123.9
	9.3
	35.7
	0.3
	56.8
	42.9
	34.5
	32.8
	32.8

	
	Manufacturing
	36.8
	25.3
	39.1
	53.3
	68.7
	114.3
	15.4
	20.3
	1.4
	51.9
	46.7
	14.6
	28.1
	57.3

	16
	Energy
	9.4
	9.1
	9.2
	8.8
	7.7
	47.0
	10.0
	9.7
	0.1
	13.8
	86.1
	4.0
	53.2
	42.9

	17
	Mining
	2.1
	2.9
	0.5
	16.9
	1.4
	87.8
	84.8
	33.7
	3.2
	44.9
	52.0
	1.2
	73.6
	25.2

	
	Energy and Mining
	11.5
	11.9
	9.7
	25.7
	9.1
	55.1
	23.8
	10.9
	0.5
	18.5
	80.9
	2.2
	66.6
	31.2

	18
	Services
	48.3
	58.7
	48.1
	14.8
	19.5
	238.6
	3.3
	4.7
	0.3
	53.8
	45.9
	0.5
	31.6
	68.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Economy-wide
	100.0
	100.0
	100.0
	100.0
	100.0
	154.5
	10.7
	11.6
	1.4
	48.2
	50.4
	8.8
	40.2
	51.0


Columns 7 and 8 measure trade dependency as ratios of exports to gross output and imports to demand. The economy-wide ratios are around 11 per cent for both export and import ratios but vary across more detailed sectors. A clear feature of the data in these two columns is the high export dependency of SACU on primary goods, and import dependency on manufacturing. Almost 20 per cent of total agricultural production is exported and 85 per cent of mining output is sold internationally. The single manufacturing sector showing a significant export ratio is the food product industry (41%). On the import side, foreign products satisfy, on average, just 10% of agricultural goods demand, whereas dependency on certain key capital goods sectors is much higher (vehicles and other manufacturing register values of 25 and 36%).

The last six columns display regional trade dependencies. They show imports from and exports to a regional African partner (rest of SADC for SACU), the EU and Rest of the World as ratios of total SACU trade flows. It is clear that SACU dependency on the Rest of SADC as a trading partner is quite limited. The higher import dependency for agricultural sectors can be highlighted; notice also that export supply is higher for manufactures and concentrated in the diary sector. By contrast, SACU dependency on the EU is significant. The EU as a whole absorbs, on average, around 40% of SACU exports, with peaks of more than 55% and 66% of its agriculture and mining products. European suppliers also provide around half of SACU’s total imports. 

Table 2‑2 shows comparable data for the Rest of SADC (R_SADC) region and close inspection reveals interesting similarities as well as contrasts with its partner. Notice, first of all, the very different production and income structure. The reliance of the R_SADC economy on primary sectors is much higher, as shown by their 34 and 43 per cent shares for gross output and value added. Manufacturing is concentrated in traditional sectors (Textiles and Apparel and Leather) and Mining and Metal products.

Column 3 displays the demand structure (total demand) and this also shows a relative backwardness of the R_SADC economy relative to SACU, with a much higher share of income spent on primary sectors, manufacturing necessities, and less on services.

The trade structure illustrated in columns 4 and 5 shows some features of a typical developing region. Although previous trade policy reforms resulted in some export diversification, these are still concentrated in some crucial primary sectors. As far as imports are concerned, manufacturing accounts for almost three-quarters of them.

Table 2‑2 Basic structure of the Rest of SADC economy 1995 (figures in percentages)

	
	
	XP
	VA
	Dem
	Exp
	Imp
	L/K
	E/XP
	M/D
	Imp
	
	
	Exp
	
	

	
	
	
	
	
	
	
	
	
	
	Reg
	EU
	Row
	Reg
	EU
	Row

	
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)

	1
	Cereals
	3.5
	5.7
	4.0
	0.2
	1.8
	149.9
	1.4
	13.3
	19.4
	25.8
	54.9
	41.8
	0.0
	58.2

	2
	Horticulture
	2.3
	3.5
	2.1
	1.4
	0.6
	149.9
	18.5
	8.3
	34.4
	12.2
	53.4
	2.8
	23.4
	73.8

	3
	Sugar (raw)
	2.6
	5.0
	1.5
	3.8
	0.3
	149.9
	44.7
	5.6
	33.8
	9.9
	56.2
	0.0
	88.7
	11.3

	4
	Rest of Agriculture
	6.2
	9.8
	3.0
	11.0
	0.6
	140.0
	53.3
	5.5
	22.9
	10.1
	67.0
	7.4
	58.3
	34.4

	5
	Livestock (incl. Fishing)
	2.9
	4.0
	2.5
	1.5
	0.3
	108.7
	15.2
	3.1
	14.3
	21.5
	64.2
	1.4
	54.1
	44.5

	
	Agriculture
	17.4
	28.0
	13.1
	17.9
	3.6
	139.7
	30.6
	7.9
	23.3
	19.3
	57.4
	5.2
	61.1
	33.7

	6
	Meat Products
	0.5
	0.4
	0.6
	1.0
	1.1
	107.1
	63.1
	53.1
	4.3
	35.5
	60.2
	3.8
	88.1
	8.1

	7
	Dairy Products
	1.0
	1.1
	1.3
	0.1
	1.0
	144.9
	2.0
	23.2
	20.1
	62.6
	17.3
	72.4
	0.0
	27.6

	8
	Sugar (processed)
	2.0
	0.7
	0.9
	4.3
	0.6
	54.6
	63.1
	17.4
	21.2
	43.2
	35.6
	1.9
	88.2
	9.8

	9
	Other Food Products
	2.3
	0.7
	2.9
	2.1
	4.0
	86.8
	27.8
	39.5
	22.8
	35.3
	41.8
	14.3
	56.8
	28.8

	10
	Textiles
	3.8
	1.9
	5.3
	1.7
	6.1
	127.2
	13.4
	32.9
	7.9
	24.6
	67.5
	13.4
	61.6
	25.0

	11
	Apparel and Leather
	3.7
	1.6
	1.5
	10.2
	2.4
	90.7
	81.6
	45.9
	9.7
	18.5
	71.8
	4.6
	74.0
	21.4

	12
	Light Manufacturing
	5.4
	2.4
	9.1
	2.0
	14.1
	69.2
	11.0
	44.2
	42.3
	33.2
	24.6
	27.8
	15.2
	57.0

	13
	Min. and Metal Products
	8.4
	4.1
	7.4
	12.3
	8.8
	53.9
	43.7
	33.8
	51.9
	28.0
	20.1
	4.2
	27.6
	68.2

	14
	Vehicles
	1.2
	0.6
	5.2
	0.6
	13.4
	111.0
	13.6
	73.4
	14.1
	46.4
	39.5
	9.0
	18.9
	72.1

	15
	Other Manufacturing
	6.3
	3.0
	12.0
	2.2
	21.3
	73.3
	10.3
	50.9
	24.5
	47.8
	27.7
	11.1
	48.1
	40.8

	
	Manufacturing
	34.7
	16.5
	46.2
	36.4
	72.6
	78.5
	31.4
	45.1
	27.0
	38.7
	34.3
	7.0
	53.0
	40.0

	16
	Energy
	15.2
	14.1
	6.9
	29.1
	1.5
	11.2
	57.4
	6.4
	58.0
	21.8
	20.2
	0.0
	17.4
	82.6

	17
	Mining
	1.8
	1.5
	1.1
	3.2
	0.9
	54.9
	52.9
	23.5
	57.2
	30.2
	12.7
	3.7
	64.9
	31.4

	
	Energy and Mining
	17.0
	15.5
	8.0
	32.3
	2.4
	14.2
	56.9
	8.7
	57.7
	24.9
	17.4
	0.4
	22.1
	77.5

	18
	Services
	30.9
	39.9
	32.7
	13.5
	21.4
	121.5
	13.0
	18.7
	0.8
	45.1
	54.1
	1.2
	34.6
	64.2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Economy-wide
	100.0
	100.0
	100.0
	100.0
	100.0
	90.3
	29.9
	28.7
	22.0
	39.1
	39.0
	3.8
	42.0
	54.3


Analysis of columns 8 and 9 confirms what has already been mentioned about the R_SADC trade structure. Here it is possible to appreciate even more clearly its export specialisation reflecting its comparative advantage, and an import dependency that is highest in capital goods. Rest of SADC still appears to rely on a north-south typology in its pattern of trade, whereas SACU reflects a slightly higher degree of integration into developed intra-industry trade.

The last six columns highlight another important difference, namely the much stronger dependency of R_SADC region on imports from SACU. On average Rest of SADC relies on SACU for 22% of all its imports, but its dependency is not uniform and varies across sectors. R_SADC dependency on EU trade is quite similar to the SACU one, with average values of around 40% for exports and imports.

The next important step in the study of trade policy reform is to assess the levels of protection. Table 2‑3 below contains the basic data on trade protection that has been used in the model base-run presented here. These were calculated directly from the SAM and derived from official national sources. The first three columns display SACU ad valorem tariff rates applied to imports from the EU, the Rest of the world and Rest of SADC. The next three columns show the R_SADC tariff rates. The next two columns display percentage shares of tariff revenues across sectors and although these appear to be similarly distributed in the two countries their value relative to total government fiscal revenues are very different. 

Table 2‑3 Ad valorem estimates for SACU – Rest of SADC import protection 1995 (percentages)

	
	
	SACU Tariff rates
	R_SADC Tariff rates
	Tar Revenue

	
	
	Reg
	EU
	Row
	Reg
	EU
	Row
	SACU
	R_SADC

	1
	Cereals
	-7.0
	15.2
	6.8
	-7.5
	13.0
	10.8
	1.2
	2.0

	2
	Horticulture
	18.6
	8.4
	8.7
	10.5
	12.5
	9.1
	0.3
	0.9

	3
	Sugar (raw)
	0.0
	0.0
	20.0
	10.6
	0.0
	15.0
	0.3
	0.5

	4
	Rest of Agriculture
	1.5
	0.0
	1.0
	7.5
	12.3
	11.2
	0.2
	0.9

	5
	Livestock (incl. Fishing)
	0.0
	0.0
	0.0
	0.0
	7.2
	3.7
	0.0
	0.2

	
	Agriculture
	1.6
	6.7
	4.5
	1.8
	11.8
	10.3
	2.1
	4.4

	6
	Meat Products
	34.4
	33.5
	33.4
	35.1
	33.5
	33.4
	5.3
	5.2

	7
	Dairy Products
	0.0
	7.3
	7.3
	7.3
	7.3
	7.3
	0.1
	1.1

	8
	Sugar (processed)
	0.0
	0.0
	0.0
	10.6
	13.3
	9.6
	0.0
	0.9

	9
	Other Food Products
	7.9
	4.4
	4.1
	10.5
	12.8
	9.0
	2.0
	6.1

	10
	Textiles
	10.2
	8.2
	15.1
	25.4
	17.0
	17.4
	6.1
	15.6

	11
	Apparel and Leather
	23.0
	15.2
	26.8
	26.9
	15.7
	16.2
	8.7
	5.8

	12
	Light Manufacturing
	12.0
	2.8
	6.2
	5.2
	10.1
	7.6
	10.9
	14.9

	13
	Mineral and Metal Products
	8.6
	5.6
	8.8
	6.6
	13.2
	11.4
	6.7
	11.8

	14
	Vehicles
	18.1
	18.9
	23.4
	7.4
	7.9
	10.4
	37.3
	16.9

	15
	Other Manufacturing
	6.7
	2.9
	5.1
	2.5
	5.4
	6.7
	20.4
	15.4

	
	Manufacturing
	12.0
	5.7
	10.6
	6.1
	9.1
	11.3
	97.6
	93.5

	16
	Energy
	0.0
	0.4
	0.1
	5.7
	7.1
	6.5
	0.2
	1.3

	17
	Mining
	3.5
	0.0
	0.8
	0.0
	12.1
	8.7
	0.1
	0.6

	
	Energy and Mining
	3.1
	0.3
	0.2
	3.6
	9.3
	7.1
	0.3
	1.9

	18
	Services
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1

	
	
	
	
	
	
	
	
	
	

	
	Economy-wide
	8.6
	4.3
	6.9
	5.8
	6.9
	7.8
	100.0
	100.0

	
	% of Tot Governmt. Revenues
	
	
	
	
	
	
	8.1
	20.5


R_SADC tariff revenues, in the base year SAM, represented above 20% of total fiscal receipts. In order to avoid budget problems, their reduction associated with trade policy reform has to be coupled with compensating measures.
 This same problem, to a lesser degree, may affect SACU where trade taxes represent 8.1 per cent of its government tax income.

It should be noticed that, for lack of reliable data, non-tariff barriers (NTBs) are not included. 

3 Static Model simulations and results

In this section, we consider the results of running the four main experiments described in the introduction with the EMRA model.

The first scenario considers a unilateral complete liberalisation of trade by the SADC region as a whole. That means reducing tariffs to zero for all sectors and for all trading partners. Scenario 2 considers the case where SACU and Rest of SADC form a FTA as well as SACU and the EU, but Rest of SADC and EU do not reach any direct trade agreement. Scenario 3 is a variation of scenario 2 and considers the case where SACU, Rest of SADC and EU countries form a free trade area among them (the REPA scenario). In scenario 4 (the WTO scenario) all countries liberalise with each other and reach a final agreement with all tariffs cut in half. The difference of this scenario with scenario 1 is that here tariffs are cut (by 50%) by all WTO members, whereas initially we were considering just a unilateral SADC reduction (of 100%). It should also be noticed that this case is not really a policy option under full control of SADC policy makers: the basic hypothesis here is that future WTO rounds will be concluded and that they will indeed deliver additional tariff reductions. The policy option of scenario 1 instead depends fully on SADC’s policymakers. 

It should also be added that in all scenarios we suppose that EU has lowered tariffs against SACU exports. This is done by artificially increasing the European demand for SADC products.
 

By extending the removal of trade barriers to larger geographic groups, the degree of liberalisation increases, so that scenarios 1 and 4 will show the largest effects. 

3.1.1 Aggregate results

In the context of trade liberalisation, aggregate results are relatively easy to predict. The removal of import distortions, through enhanced comparative advantage and expanded trade, promotes greater efficiency and increases welfare. However, different adjustment mechanisms may affect aggregate results, and especially welfare effects. Here we analyse how different equilibria are reached by changing the closure rule of the government budget, the adjustment mechanism in the labour market, and the modelling of international markets.

Removing tariffs has lower effects on consumers’ welfare when the government budget is held fixed and increasing direct taxes on households’ incomes compensates for revenue losses, than in the case where no counterbalancing tax is raised and the budget deteriorates in line with tariffs reduction. In the first case Equivalent Variation (EV) really measures the amount of net income (i.e. allowing for changes in tariff revenues) which would have to be given to the consumers at the initial prices to make them as well off as they would be at the new set of prices.
 

Two limiting cases are considered to model labour markets. With the first closure, it is assumed that aggregate labour is in excess supply, thus the domestic economy-wide wage is fixed, and aggregate employment adjusts to meet demand (in the following tables results for this closure are under the label “Flat labour supply”). Full employment is assumed for the second closure; here demand increases will only affect wage rates. In this latter case, the benefits of a more liberal trade regime are not reflected in employment changes, but only in more efficient reallocations of the existing labour force. With the hypothesis of a perfectly elastic labour supply (the case of a flat labour supply) these reallocations are enhanced through employment increases and this has additional beneficial effects on consumer welfare. These two closures represent extreme cases and the resulting estimates of trade policies' effect should be treated as bounds within which more realistic values will lie.

Aggregate results are also affected by the way in which international trade is modelled. For the endogenous regions, we use the Armington assumption on the import demand side and an imperfect transformation assumption on the export supply side. The main advantage of this approach is that traded goods and services are distinguished by region of origin and destination so that, for instance, SADC consumers discriminate between a car imported from the EU region and one imported from another region, and SADC exporters differentiate their products according to where it is destined. Trade prices, i.e. prices received by exporters for their sales and prices paid by importers on their purchases, are normally set equal to international prices excluding international trade taxes or subsidies. Therefore trade prices should be fixed when assuming SADC as small countries in the world economy. At these prices, SADC import demands and export supplies determine the traded quantities.

There are important exceptions to this rule. Firstly, prices for goods traded within the African region are not fixed and are determined by the regional supply and demand equilibrium. Secondly, demand for SADC products by exogenous regions may be modelled as a downward sloping function: in this case the equilibrium trade price will be an endogenous flexible price. 

Figure 1 and Figure 2 illustrates these alternatives. The first depicts the situation faced by SADC exporters trading with EU or ROW when we assume fixed international prices. In this case, the only way to simulate increased market access is to raise international prices (Ep) so that demand is shifted upwards (from D 0 to D 1), but this has strong terms of trade effects. 

Figure 1: SADC - Exogenous regions' export market - fixed trade price, small country assumption
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Figure 2 shows the case where demand functions are price sensitive. Here shifting outward demand simulates increased market access. The price effect is a consequence of increased demand and not the cause of it. Terms of trade effects are still present but are not artificially introduced by the design of the experiment. In addition Figure 2 can also be used to illustrate the trade equilibrium in the endogenous African region. 

Figure 2: Within SADC or SADC - Exogenous regions' export market - endogenous trade price
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Finally, trade elasticities for the endogenous SADC region, i.e. the sensitivity to which SADC exporters or importers react to inter-regional price differentials, also affect aggregate results by inducing stronger or weaker terms of trade changes. The assumption of a high elasticity of substitution is equivalent to a reduction in SADC exporters’ market power, and, as expected, this case registers lower terms of trade effects than the one with low trade elasticities.

Three separate tables present aggregate results under different combinations of these different adjustment mechanisms so that their influence may be fully appreciated.

Table 3‑1, with a fixed government’s budget and high trade elasticities, probably represents the most plausible scenario. This table’s results are commented on first and then contrasted with the other two tables (Table 3‑2 and Table 3‑3).

Equivalent variation changes (see row 1) are influenced by the degree of liberalisation. In the case of Rest of SADC a direct relationship unambiguously appears: the more liberal the trade regime, the higher the welfare gains. In fact maximum welfare gains are recorded for experiment 1, the free trade case, followed by experiment 4, the WTO experiment. Regional agreements are less welfare improving, with a REPA that excludes Rest of SADC (scenario 2) as the worst case. These findings are fully consistent with the initial situation (shown in Table 2‑2 and Table 2‑3) where Rest of SADC dependency on European supplies and tariff protection against them are both quite high.

For SACU, which is less dependent on regional trade, the best solution seems to be a multilateral WTO type of agreement. The variation of EV results depends mainly on a combination of different factors. Firstly, trade diversion towards the endogenous region may modify bilateral trade prices, affecting terms of trade and welfare gains. Secondly, welfare may be lower because of a higher “crowding-out” of government’s savings on households’ incomes. Finally, structural adjustments may generate differential employment or wage effects. So when considering the counter-intuitive ranking of welfare results for SACU of scenarios 1, 2 and 3 we have to consider all these in conjunction. Positive terms of trade effects are highest for scenario 2 (1.42) and direct taxes increase, shown in row 17 as percentage variation with respect to the initial budget deficit, is minimum in this scenario, which only ranks second, after scenario 1 in the employment expansion effect. Therefore in order to explain why a more restricted trade regime (as the REPA that excludes Rest of SADC of scenario 2) produces larger welfare improvements than more liberal cases, we need to explain why larger positive terms of trade effects for SACU are recorded in scenario 2 than in scenarios 3 or 1. The only difference between scenarios 2 and 3 is that in the latter Rest of SADC reduces its protection against products originating in the EU. This becomes a preferred source of imports at the expense of other regions. Among these and due to the endogeneity of the regional trade equilibrium, SACU experiences a reduction not only in the quantity but also in the price of its exports to Rest of SADC.
 In scenario 3, Rest of SADC's import diversion is slightly detrimental to SACU exporters and its aggregate welfare. It should be reiterated that SACU - Rest of SADC bilateral trade prices are endogenous. When Rest of SADC increases its import demand for SACU goods, SACU exporters can respond by increasing their supply. They then have to compete for scarce resources, and if they are able to raise prices on their output, they can pay higher factor prices without incurring losses. This inflationary pressure is visible in scenario 2 where SACU export prices and real exchange rates are higher than in scenarios 1 and 3. Similar effects explain differences between scenarios 2 and 1.

Real GDP grows significantly only in the case of expandable employment (consider rows 2 and 3, and the first 8 columns) and this also explains the higher welfare gains recorded with this closure. It should be noticed that, for Rest of SADC, the strong employment effects of scenario 1 drive up the welfare gains, but that when we abstract from these effects, as in the vertical labour supply case, scenario 4 becomes the best scenario in terms of EV effects. In the case of fixed resources (fixed capital stock and vertical labour supply) GDP variations are, as expected, nil.
 

Factor price variations are again dependent on the assumption made about the labour markets. With excess labour supply, nominal wages vary by the same amount of the consumer price index (so that real wages in rows 4 remain unchanged), whereas the rental rate responds to variations in capital productivity. In the case of full employment, increased labour demand depends on the pattern of structural adjustment in the economy and factor intensities in the various sectors. Wages and rent variations are then interpreted from the Stolper-Samuelson theorem and will be examined again in the detailed results section below.

Table 3‑1: Comparative statics - aggregate results (% difference from base run) – High Trade Elasticities – Fixed Government Savings

	
	
	Flat Labour Supply
	Vertical Labour Supply

	
	
	1 FREE
	2 REPA LTD
	3 FULL REPA
	4 WTO
	1 FREE
	2 REPA LTD
	3 FULL REPA
	4 WTO

	
	
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc

	1
	EV
	0.42
	4.52
	0.51
	-0.05
	0.41
	1.64
	1.39
	2.42
	-0.19
	0.60
	0.15
	-0.49
	0.06
	-0.22
	0.84
	1.65

	2
	Real GDP
	0.58
	4.90
	0.36
	0.58
	0.34
	2.43
	0.54
	1.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	3
	Employment
	0.96
	10.32
	0.60
	1.21
	0.56
	5.13
	0.89
	2.15
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Real wage
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	2.48
	12.10
	1.59
	1.15
	1.48
	4.94
	2.37
	1.99

	5
	Rent
	3.10
	11.63
	2.15
	1.07
	1.99
	5.36
	3.36
	6.57
	-0.07
	1.59
	0.12
	0.30
	0.10
	1.75
	0.33
	5.20

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	CPI
	-2.32
	-1.43
	-0.69
	-0.31
	-0.77
	-1.71
	-0.33
	-0.87
	-1.98
	-0.81
	-0.48
	-0.11
	-0.57
	-1.14
	-0.03
	-0.58

	7
	Real Exchge Rate
	-0.20
	5.11
	0.42
	0.41
	0.31
	1.92
	1.11
	3.00
	0.28
	6.19
	0.73
	0.65
	0.59
	2.72
	1.55
	3.40

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Total M (value)
	10.21
	30.53
	6.00
	1.96
	5.82
	11.14
	7.31
	8.49
	9.88
	21.51
	5.83
	1.60
	5.62
	8.44
	7.02
	7.51

	9
	Total Ex (value)
	9.86
	30.01
	5.12
	2.54
	5.08
	11.11
	5.54
	7.08
	9.58
	21.04
	4.94
	2.18
	4.90
	8.39
	5.25
	6.07

	10
	Afr M (value)
	27.07
	3.65
	36.58
	19.95
	45.99
	7.08
	9.70
	-2.85
	21.45
	-0.97
	35.28
	19.35
	40.91
	5.08
	7.86
	-3.65

	11
	Afr Ex (value)
	3.65
	27.07
	19.95
	36.58
	7.08
	45.99
	-2.85
	9.70
	-0.97
	21.45
	19.35
	35.28
	5.08
	40.91
	-3.65
	7.86

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	Import Diversion
	0.31
	7.95
	0.58
	6.40
	0.76
	1.54
	0.04
	4.07
	0.21
	7.12
	0.56
	6.33
	0.67
	1.31
	0.02
	4.04

	13
	Export Diversion
	0.92
	0.12
	1.68
	1.83
	0.08
	1.73
	1.37
	0.06
	1.45
	0.02
	1.63
	1.78
	0.15
	1.65
	1.43
	0.02

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	Terms of Trade
	1.27
	-0.22
	1.42
	-0.64
	1.29
	-0.24
	2.38
	1.10
	1.20
	-0.08
	1.42
	-0.63
	1.25
	-0.17
	2.37
	1.17

	15
	Export price index
	1.25
	-0.05
	1.49
	0.18
	1.33
	0.12
	2.39
	1.29
	1.20
	0.00
	1.49
	0.19
	1.31
	0.15
	2.38
	1.34

	16
	Import price index
	-0.02
	0.17
	0.07
	0.83
	0.05
	0.36
	0.01
	0.18
	0.00
	0.08
	0.07
	0.82
	0.06
	0.32
	0.01
	0.18

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Gov Budget (nominal)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	Household Dir Tax Rev
	23.50
	334.03
	11.74
	62.78
	12.03
	199.43
	9.11
	113.10
	26.73
	302.00
	13.74
	59.98
	13.90
	186.79
	12.08
	108.04

	18
	Ind. Tax Revenues
	-5.30
	-36.72
	-0.84
	-5.84
	-1.25
	-25.02
	0.05
	7.38
	-6.30
	0.19
	-1.38
	0.50
	-1.79
	-1.38
	-0.75
	18.25

	19
	Tariff Rev
	-22.80
	-282.02
	-12.08
	-57.68
	-12.17
	-180.65
	-9.34
	-118.47
	-22.80
	-282.02
	-12.11
	-59.09
	-12.17
	-185.93
	-9.43
	-121.13

	20
	Exp. Subsid. Expend.
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	21
	Gov Expend on goods
	4.80
	-20.27
	0.76
	0.35
	1.08
	4.41
	-0.93
	-4.96
	2.08
	-24.98
	-0.98
	-1.77
	-0.52
	-1.34
	-3.45
	-8.08

	22
	Gov Transfers
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	23
	Surplus/Deficit
	-0.20
	5.11
	0.42
	0.41
	0.31
	1.91
	1.11
	3.00
	0.28
	6.19
	0.73
	0.65
	0.59
	2.72
	1.55
	3.40


Removing import protection induces domestic price and real exchange rate
 depreciation (see rows 6 and 7). Cheaper imports compete with domestic goods and exert downward pressure on the consumer price index (CPI). Besides, the real exchange rate, or the domestic resource cost, must depreciate to align domestic and international resource costs. In fact due to the strong additional EU export demand, export sectors’ factor demand increases considerably driving up the ReR, especially for the vertical labour supply case.

For both groups of countries trade increases in all the simulations. It is possible to consider separately changes in total trade (rows 8 and 9) and in bilateral trade (rows 10 and 11). A clear picture of the trade diversion effects following the various policies is provided by the indices of import and export diversion (in rows 12 and 13).

These indices are defined as the normalised measure of the shifts in the composition of trade between the bilateral partner and the other regions (rest of the world and the EU). For example, the import diversion index is given by
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 are the vectors of bilateral, and EU and ROW (merged together) imports in the base and after the experiment, respectively, and 
[image: image6.wmf]×

 and 
[image: image7.wmf]×

 denote Euclidean and simplex norms.
 These indices measure the value of diverted trade flows with respect to their initial regional distribution. This means that when trade expands in an homothetic fashion (i.e. uniformly across all trading partners) the index will be equal to zero; conversely, when trade expands with augmenting regional biases, the index will be greater than zero and increasing. 

For SACU, the interpretation of these indices is straightforward. Trade diversion, slightly stronger for exports than imports, is reduced according to the degree of liberalisation. The lowest level is reached with a fully free trade regime or with a WTO scenario, where only about 0.31 per cent and 0.04 percent of imports are diverted with respect to their original geographical distribution. This residual diversion, puzzling in a completely unrestricted trade regime, is uniquely attributable to the above commented price effects in the endogenous regions (see rows 17 and 18).

Table 3‑2: Comparative statics - aggregate results (% difference from  base run) – Low Trade Elasticities – Fixed Government Savings
	
	
	Flat Labour Supply
	Vertical labour Supply

	
	
	1 FREE
	2 REPA LTD
	3 FULL REPA
	4 WTO
	1 FREE
	2 REPA LTD
	3 FULL REPA
	4 WTO

	
	
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc

	1
	EV
	0.49
	2.62
	0.60
	0.10
	0.61
	0.77
	1.34
	2.06
	-0.16
	-0.02
	0.29
	-0.24
	0.28
	-0.27
	0.81
	1.49

	2
	Real GDP
	0.59
	3.78
	0.31
	0.49
	0.31
	1.50
	0.52
	0.80
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	3
	Employment
	0.97
	7.97
	0.50
	1.02
	0.51
	3.16
	0.85
	1.69
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Real wage
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	2.49
	9.30
	1.37
	1.06
	1.35
	3.30
	2.31
	1.75

	5
	Rent
	3.23
	9.02
	1.94
	1.10
	1.95
	3.97
	3.34
	6.34
	-0.04
	2.16
	0.21
	0.42
	0.20
	1.82
	0.40
	5.20

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	CPI
	-2.31
	-2.30
	-0.49
	-0.38
	-0.52
	-1.79
	-0.34
	-0.97
	-1.97
	-1.54
	-0.30
	-0.19
	-0.33
	-1.29
	-0.04
	-0.68

	7
	Real Exchge Rate
	-0.15
	3.43
	0.46
	0.40
	0.45
	1.20
	1.10
	2.84
	0.30
	4.82
	0.73
	0.63
	0.70
	1.91
	1.54
	3.24

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Total M (value)
	10.36
	20.99
	4.86
	1.61
	4.91
	5.97
	7.27
	7.27
	9.90
	16.08
	4.72
	1.39
	4.72
	5.09
	6.99
	6.76

	9
	Total Ex (value)
	9.87
	21.41
	4.09
	1.93
	4.11
	6.27
	5.53
	5.94
	9.55
	16.17
	3.94
	1.70
	3.95
	5.28
	5.26
	5.39

	10
	Afr M (value)
	18.79
	12.97
	13.34
	7.87
	14.91
	7.55
	9.87
	5.30
	16.39
	8.79
	12.86
	7.53
	13.74
	6.43
	9.04
	4.72

	11
	Afr Ex (value)
	12.97
	18.79
	7.87
	13.34
	7.55
	14.91
	5.30
	9.87
	8.79
	16.39
	7.53
	12.86
	6.43
	13.74
	4.72
	9.04

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	Import Diversion
	0.15
	2.76
	0.16
	2.16
	0.19
	0.39
	0.05
	0.77
	0.12
	2.55
	0.15
	2.12
	0.17
	0.33
	0.04
	0.81

	13
	Export Diversion
	0.20
	0.11
	0.32
	0.61
	0.27
	0.45
	0.34
	0.13
	0.26
	0.01
	0.29
	0.60
	0.15
	0.44
	0.38
	0.12

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	Terms of Trade
	1.41
	-0.82
	1.22
	-0.37
	1.25
	-0.44
	2.36
	1.07
	1.24
	-0.45
	1.21
	-0.35
	1.21
	-0.32
	2.33
	1.13

	15
	Export price index
	1.33
	-0.19
	1.27
	0.13
	1.26
	0.03
	2.36
	1.26
	1.22
	-0.06
	1.27
	0.15
	1.24
	0.09
	2.35
	1.32

	16
	Import price index
	-0.08
	0.63
	0.05
	0.50
	0.01
	0.47
	0.01
	0.19
	-0.02
	0.39
	0.05
	0.51
	0.03
	0.41
	0.02
	0.19

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Gov Budget (nominal)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	Household Dir Tax Rev
	23.28
	316.72
	8.26
	52.45
	8.29
	162.33
	9.37
	115.41
	26.57
	293.00
	9.97
	50.17
	10.02
	154.81
	12.22
	111.65

	18
	Ind. Tax Revenues
	-4.98
	-35.40
	-0.75
	-6.13
	-0.84
	-20.43
	-0.11
	7.86
	-6.06
	-3.20
	-1.19
	-0.68
	-1.32
	-4.47
	-0.84
	16.67

	19
	Tariff Rev
	-22.80
	-282.02
	-8.29
	-48.32
	-8.28
	-153.43
	-9.45
	-123.49
	-22.80
	-282.02
	-8.34
	-49.27
	-8.33
	-155.99
	-9.54
	-124.96

	20
	Exp. Subsid. Expend.
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	21
	Gov Expend on goods
	4.66
	-3.03
	0.32
	1.56
	0.38
	10.19
	-0.92
	-2.73
	1.99
	-11.51
	-1.16
	-0.66
	-1.06
	4.31
	-3.38
	-6.19

	22
	Gov Transfers
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	23
	Surplus/Deficit
	-0.15
	3.43
	0.46
	0.40
	0.45
	1.20
	1.10
	2.84
	0.30
	4.82
	0.73
	0.63
	0.70
	1.91
	1.54
	3.24


For rest of SADC, the policy-induced trade diversion effects are a bit more complicated to disentangle, with strong price effects from regional import liberalisation. Consider for example scenario 2 with respect to scenario 3; in the first, rest of SADC liberalises its imports originating from SACU and not those from other sources. Due to this partial liberalisation, import diversion is higher than in scenario 3 (6.40 against 1.54, for the flat labour supply case) and import prices tend to be higher too (0.83 against 0.36). That lowers rest of SADC terms of trade (-0.64 against -0.24) and considerably decreases welfare effects. Import diversion effects in scenarios 3 and 4 are actually higher than in scenarios 2 and 3, but they are accompanied by lower import price increases. In the case of uniform liberalisation, rest of SADC imports more from the cheapest sources (EU and ROW) thereby reducing its initial regional (i.e. African) trade dependency.

 These results are contrasted with those presented in Table 3‑2 and Table 3‑3. The first of these tables collects aggregate results for the same four policy experiments under the assumption that trade elasticities are lower. 

As already anticipated, this is equivalent to assuming that SACU and Rest of SADC's exporters have higher market power in the African region. Given the lower regional import demand elasticities, exporters, serving the African region, may increase their prices without triggering substitution for products from other sources. In this case terms of trade effects are stronger and policy-induced trade diversion is lower (see rows 14, and 12 and 13). With this low elasticity specification, welfare gains from trade liberalisation are severely reduced, especially for Rest of SADC, which, by being more dependent on bilateral trade with SACU, suffers more intense imports price inflation (see row 16).
  The remaining results (GDP, employment, and factors’ prices) do not qualitatively differ between Table 3‑1 and Table 3‑2.

The last table to be commented on, Table 3‑3, collects interesting findings for the simulation experiments when a different closure for the government budget is implemented. The attention is focused on rows 17 to 23, which show per cent changes in the government’s budget variables
. The following equation represents the government’s budget closure rule.
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initial savings in nominal terms are on the left hand side (and are found in row 23); these are equal to the difference of direct household tax revenues (HTAX and row 17), indirect tax and tariff revenues (YINDTAX and YTARIFF, and rows 18 and 19), minus expenditures on export subsidies,
 goods and services and transfers (YESUBS, XTotG and GTRA multiplied by relevant price indices, and rows 20, 21 and 22). 

With fixed real government’s savings (as in Table 3‑1 and Table 3‑2) when tariff revenues are reduced, due to liberalisation policies, household direct taxes are increased accordingly.
 In the free trade scenario, Rest of SADC consumers’ direct taxes increase by (about) 300% as a percentage of the government’s initial savings (see row 17 in Table 3‑1); clearly this affects households’ welfare. On the contrary, SACU consumers have to finance a much smaller government revenue contraction and their direct tax increase (as a proportion of initial government savings) is just 24%. 

Table 3‑3: Comparative statics - aggregate results (% difference from base run) – High Trade Elasticities – Endogenous Government Savings
	
	
	Flat Labour Supply

	
	
	1 FREE
	2 REPA LTD
	3 FULL REPA
	4 WTO

	
	
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc
	Sacu
	R_Sadc

	1
	EV
	2.12
	11.51
	1.30
	1.29
	1.23
	5.88
	1.90
	4.82

	2
	Real GDP
	0.59
	5.02
	0.37
	0.63
	0.35
	2.55
	0.54
	1.10

	3
	Employment
	0.98
	10.59
	0.61
	1.33
	0.57
	5.38
	0.89
	2.32

	
	
	
	
	
	
	
	
	
	

	4
	Real wage
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	5
	Rent
	3.11
	11.69
	2.15
	1.09
	2.00
	5.41
	3.36
	6.61

	
	
	
	
	
	
	
	
	
	

	6
	CPI
	-2.30
	-1.39
	-0.68
	-0.28
	-0.76
	-1.65
	-0.33
	-0.83

	7
	Real Exchge Rate
	-0.19
	5.15
	0.43
	0.43
	0.32
	1.97
	1.12
	3.03

	
	
	
	
	
	
	
	
	
	

	8
	Total M (value)
	9.94
	29.60
	5.88
	1.87
	5.70
	10.73
	7.23
	8.30

	9
	Total Ex (value)
	9.57
	29.09
	4.99
	2.45
	4.94
	10.71
	5.46
	6.90

	10
	Afr M (value)
	27.32
	3.04
	36.77
	19.82
	46.06
	6.76
	9.77
	-3.03

	11
	Afr Ex (value)
	3.04
	27.32
	19.82
	36.77
	6.76
	46.06
	-3.03
	9.77

	
	
	
	
	
	
	
	
	
	

	12
	Import Diversion
	0.32
	7.91
	0.58
	6.39
	0.77
	1.51
	0.05
	4.07

	13
	Export Diversion
	0.96
	0.07
	1.68
	1.84
	0.05
	1.76
	1.38
	0.08

	
	
	
	
	
	
	
	
	
	

	14
	Terms of Trade
	1.27
	-0.21
	1.42
	-0.64
	1.29
	-0.24
	2.38
	1.10

	15
	Export price index
	1.25
	-0.05
	1.49
	0.18
	1.33
	0.12
	2.39
	1.28

	16
	Import price index
	-0.02
	0.17
	0.07
	0.83
	0.05
	0.36
	0.01
	0.18

	
	
	
	
	
	
	
	
	
	

	
	Gov Budget (nominal)
	
	
	
	
	
	
	
	

	17
	Household Dir Tax Rev
	0.51
	1.56
	1.00
	0.16
	0.84
	0.68
	2.08
	0.62

	18
	Ind. Tax Revenues
	-5.72
	-41.67
	-1.03
	-7.13
	-1.46
	-28.57
	-0.09
	5.21

	19
	Tariff Rev
	-22.80
	-282.00
	-12.09
	-57.52
	-12.17
	-180.53
	-9.34
	-118.32

	20
	Exp. Subsid. Expend.
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00

	21
	Gov Expend on goods
	4.75
	-20.73
	0.73
	0.05
	1.05
	3.73
	-0.95
	-5.39

	22
	Gov Transfers
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	1.00

	23
	Surplus/Deficit
	23.51
	346.63
	11.50
	65.16
	11.87
	206.96
	8.37
	119.17


Contrast this with the results in Table 3‑3. Here, with endogenous government’s savings, household taxes do not compensate for any revenue losses, which instead directly affect the government’s budget. Now row 23 shows what happens to the government’s budget following a policy shock: the rest of SADC government loses important revenues (about 20% of total initial revenues are tariff generated, see Table 2‑3) whereas the SACU one has to replace just about 8% of its revenues. These losses, by not being transferred to private agents, do not affect their welfare. EV estimations are now much higher for Rest of SADC and a bit higher for SACU. All other results, as expected, do not change in any significant way. 

Obviously the governments could choose to finance their revenue losses through increases in other indirect taxes. We could analyse that without problem, but we will then have to introduce new distortions in the economy, for instance through increased indirect production or sales taxes, and we will have to study the interaction of removing one distortion (tariffs) with the addition of a new one. That is beyond the scope of the current analysis.

Table 3‑4 summarizes the results and clarifies the ranking of the different trade policy options. The table reports the ranking of the four main experiments in terms of welfare, real GDP, and employment for the two regions and across different specifications for the trade elasticities and government budget closure. In general, and apart from the welfare measure that is more sensitive to different specifications, unilateral trade liberalisation (experiment 1 FREE) ranks first, then the multilateral WTO scenario follows (at least for the most plausible scenario of high elasticities); at the last two place, for the Rest of Sadc group, we find the REPA and then the REPA limited scenarios and for the SACU group, the REPA limited and the REPA
. Clearly multilateral non-discriminatory liberalisation regimes provide better results than more limited regional preferential policies.

Table 3‑4: Trade policy ranking

	
	1 FREE
	2 REPA LTD
	3 REPA
	4 WTO

	
	he
	le
	gov
	he
	le
	gov
	he
	le
	gov
	he
	le
	gov

	
	Sacu

	EV
	3
	4
	1
	2
	2
	3
	4
	3
	4
	1
	1
	2

	Real GDP
	1
	1
	1
	3
	3
	3
	4
	4
	4
	2
	2
	2

	Employment
	1
	1
	1
	3
	4
	3
	4
	3
	4
	2
	2
	2

	
	R_Sadc

	EV
	1
	1
	1
	4
	4
	4
	3
	3
	2
	2
	2
	3

	Real GDP
	1
	1
	1
	4
	4
	4
	3
	2
	2
	2
	3
	3

	Employment
	1
	1
	1
	4
	4
	4
	3
	2
	2
	2
	3
	3


he, le, and gov denote the different values used for trade elasticities (high and low elasticities) and the closure of government budget. Note that results for different closures of the labour market have not been presented separately given that they coincide for almost all the scenarios, and details are available in the tables presented above.

3.1.2 Sectoral results

In a disaggregated CGE model such as EMRA sectoral results are essential in the analysis of the real structural adjustment and reallocations occurring in response to policy change. For it is individual sectors that seek import protection, and aggregate real income or equivalent variation measures do not usually play a decisive role in the formulation of trade policy. In order to implement sustainable reforms, it is then crucial to have detailed information on sectoral adjustments and other trade-offs not discernible at the aggregate level.

Table 3‑5 shows sectoral information on real GDP, real consumption, labour and capital demands, imports and exports inside and outside the African region for scenarios 3 (the REPA) and 4 (WTO agreement). Results are shown as percentage differences from the initial equilibrium.

For SACU, the results suggest that regional and multilateral trade agreements would have more or less the same structural impact on gross production. This is mainly due to the fact that the EU is a major trading partner for SACU. There is though a very important exception. In the WTO scenario mining actually reduces instead of increasing. When this is considered in conjunction with the data of Table 2‑1, where we found that 85% of mining production is exported and 75% goes to the EU, it is possible to argue that a slight reduction in mining trade dependency could be considered a healthy effect.

In general for scenario 3, trade with Rest of SADC and EU increases significantly with respect to the benchmark (and notice that the highest positive variations do indeed coincide with those sectors enjoying the highest initial protection, see Table 2‑3), but this has to be considered in perspective and this may not suggest that it’s the best growth strategy. Basically from the observation of the SACU imports columns from the EU and ROW in the two experiments, it is possible to appreciate how, in the case of WTO agreement, imports from and exports to the ROW become competitive. It is in fact this shift towards more efficient markets sources (or more profitable destinations) that generates welfare gains.

Table 3‑5: Sectoral results (Perfectly elastic labour supply - figures in percentages)

	
	3 FULL REPA
	5 WTO

	
	XP
	C
	Ld
	Imp
	Exp
	XP
	C
	Ld
	Imp
	Exp

	
	
	
	
	EU
	Row
	Reg
	EU
	Row
	Reg
	
	
	
	EU
	Row
	Reg
	EU
	Row
	Reg

	SACU
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cereals
	-7
	1
	-7
	130
	-15
	-30
	26
	-4
	-35
	-2
	2
	-2
	33
	3
	-25
	17
	8
	-26

	Horticulture
	5
	0
	5
	63
	-8
	87
	22
	-7
	31
	4
	1
	5
	14
	15
	22
	17
	8
	6

	Sugar (raw)
	2
	0
	2
	0
	1
	0
	24
	-6
	44
	1
	0
	2
	0
	32
	0
	16
	7
	5

	Rest of Agriculture
	1
	0
	2
	-1
	-1
	7
	22
	-7
	29
	2
	0
	2
	1
	5
	0
	15
	7
	2

	Livestock (incl. Fishing)
	-2
	0
	-2
	-3
	-3
	0
	16
	-12
	-5
	-1
	0
	0
	1
	1
	-3
	13
	4
	-8

	Meat Products
	-3
	1
	-3
	255
	-53
	99
	12
	-15
	79
	-2
	1
	-1
	48
	48
	13
	13
	4
	6

	Dairy Products
	0
	0
	0
	39
	-15
	-9
	0
	-5
	14
	1
	1
	1
	14
	14
	-10
	0
	13
	4

	Sugar (processed)
	0
	0
	1
	-1
	-1
	-3
	25
	-5
	20
	1
	1
	1
	2
	2
	-5
	19
	10
	6

	Other Food Products
	12
	2
	12
	26
	-7
	29
	40
	7
	23
	14
	3
	14
	4
	3
	6
	37
	27
	7

	Textiles
	2
	2
	2
	46
	-16
	61
	18
	-10
	151
	-2
	3
	-2
	-4
	18
	11
	15
	7
	33

	Apparel and Leather
	1
	2
	1
	110
	-22
	201
	24
	-6
	120
	-1
	4
	-1
	-2
	34
	47
	19
	10
	20

	Light Manufacturing
	0
	0
	1
	12
	-8
	46
	26
	-4
	3
	1
	1
	1
	1
	13
	13
	19
	10
	-3

	Mineral and Metal Products
	1
	1
	1
	24
	-16
	21
	29
	-2
	1
	4
	2
	4
	4
	15
	4
	22
	13
	-4

	Vehicles
	-8
	3
	-8
	104
	-39
	48
	12
	-15
	6
	-8
	4
	-7
	15
	30
	5
	8
	0
	-8

	Other Manufacturing
	0
	1
	0
	11
	-9
	23
	26
	-4
	-3
	0
	2
	0
	1
	9
	6
	20
	11
	-6

	Energy
	1
	0
	1
	4
	1
	-9
	21
	-8
	18
	1
	0
	1
	5
	4
	-8
	14
	5
	7

	Mining
	3
	0
	3
	0
	0
	8
	5
	1
	-17
	-9
	0
	-9
	8
	10
	7
	-10
	-10
	-11

	Services
	0
	0
	1
	-1
	-1
	1
	27
	-3
	0
	1
	1
	1
	2
	2
	-2
	18
	9
	-3

	Rest of SADC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cereals
	-2
	1
	-1
	98
	-15
	-35
	0
	6
	-30
	-3
	1
	-2
	28
	20
	-26
	0
	12
	-25

	Horticulture
	0
	1
	0
	91
	-16
	31
	-1
	-1
	87
	0
	1
	0
	28
	16
	6
	-10
	10
	22

	Sugar (raw)
	0
	0
	0
	-2
	-2
	44
	-2
	-2
	0
	-7
	0
	-6
	-15
	36
	5
	-12
	7
	0

	Rest of Agriculture
	5
	0
	6
	123
	-1
	29
	4
	4
	7
	0
	1
	0
	31
	27
	2
	-8
	12
	0

	Livestock (incl. Fishing)
	6
	0
	6
	63
	0
	-5
	5
	5
	0
	2
	1
	2
	25
	11
	-8
	-7
	14
	-3

	Meat Products
	-12
	8
	-12
	189
	-62
	79
	-13
	-13
	99
	-21
	7
	-21
	20
	20
	6
	-23
	-7
	13

	Dairy Products
	-2
	1
	-2
	31
	-20
	14
	0
	0
	-9
	-3
	1
	-2
	14
	14
	4
	0
	11
	-10

	Sugar (processed)
	-6
	1
	-6
	69
	-29
	20
	-7
	-7
	-3
	-10
	1
	-9
	29
	16
	6
	-14
	5
	-5

	Other Food Products
	-3
	3
	-3
	58
	-32
	23
	-2
	-2
	29
	-3
	3
	-3
	16
	4
	7
	-7
	13
	6

	Textiles
	49
	3
	50
	234
	11
	151
	54
	54
	61
	20
	4
	21
	47
	48
	33
	23
	28
	11

	Apparel and Leather
	147
	8
	148
	119
	-21
	120
	163
	163
	201
	78
	8
	79
	12
	13
	20
	88
	96
	47

	Light Manufacturing
	-1
	3
	0
	51
	-23
	3
	-5
	-5
	46
	-1
	3
	-1
	19
	10
	-3
	-10
	9
	13

	Mineral and Metal Products
	-9
	3
	-8
	57
	-34
	1
	-9
	-9
	21
	0
	3
	0
	21
	15
	-4
	-8
	12
	4

	Vehicles
	-1
	3
	-1
	29
	-24
	6
	3
	3
	48
	-1
	4
	-1
	2
	10
	-8
	-5
	16
	5

	Other Manufacturing
	-2
	2
	-2
	18
	-18
	-3
	0
	0
	23
	-1
	3
	-1
	6
	10
	-6
	-5
	15
	6

	Energy
	-15
	-2
	-14
	55
	-4
	18
	-21
	-21
	-9
	-6
	0
	-5
	30
	28
	7
	-20
	-3
	-8

	Mining
	-11
	2
	-11
	58
	-29
	-17
	-12
	-12
	8
	-4
	2
	-3
	34
	21
	-11
	-10
	10
	7

	Services
	3
	1
	4
	3
	3
	0
	4
	4
	1
	2
	2
	3
	4
	4
	-3
	-6
	14
	-2


Rest of SADC, which is much more trade dependent than SACU (see columns 7 and 8 in Table 2‑2), undergoes a remarkably large structural adjustment. The difference with respect to SACU is especially strong for experiment 3, almost half of its sectors are expanding and the other half are contracting. The specialisation towards traditional comparative advantage sectors is apparent. Food products, sugar, textiles, and apparel register significant increases in gross production and exports.
 

Particularly interesting in this case is the extent of capital and labour reallocation. As illustrated in Table 3‑1, in the perfectly elastic labour supply closure, capital returns go up whereas they decrease with the fixed labour supply closure. With expanded employment, the dominating effect is the increase in capital productivity and this explains the rise in its price. With fixed labour and capital supply, factors rewards will depend on the sectoral adjustment brought about by changes in relative prices. As implied by the Stolper-Samuelson theorem if relative prices of capital intensive goods decrease with respect to those of labour intensive goods, then the rental rate is expected to fall with respect to wages. 

For brevity, a similar table with sectoral results for the fixed labour supply case has been omitted. The only point worth noting is that the results for this latter case do not qualitatively differ from those displayed by the perfect elastic supply; the same reallocative forces (tariff reduction and comparative advantage) are still responsible for the structural adjustment the economies undergo.

4 Dynamic simulations and results

4.1 The benchmark scenario

Applied general equilibrium models are not forecasting tools, so the 1995-2009 benchmark scenario for the Southern Africa economies studied here is not intended as a realistic prediction, but simply as a scenario in which current economic policy parameters remain unaltered. This Business as Usual (BaU) scenario is obtained by making assumptions about the future behaviour of those variables that govern the dynamics of the model, namely: factor and productivity growth rates. During the dynamic calibration of the model the labour growth rate in efficiency units is set exogenously, together with a target real GDP growth rate, while the instrument is the capital productivity growth rate. 

In a simplified version
, the two crucial equations used in the dynamic calibration of the capital productivity growth rates take the following form. Real GDP is defined as the sum of factor demands in efficiency units:
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and grows according to an exogenous rate gY :
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By imposing (tL (labour productivity) and (tK (capital productivity) equal to 1 in the base year, and assuming exogenous growth rates for the labour force (gL) and labour productivity (g(L), it is possible to re-write equation (1) as follows:
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During dynamic calibration equation (3) is solved for g(K, the capital productivity growth rate. This is then fixed during the other experiments, and GDP growth rate gY becomes an endogenous result of equation (2).
 This procedure, which is standard in calibrating recursive dynamic CGE models
, does not guarantee that the model has a strictly defined steady state. This means that not all the variables (Yt, Lt and Kt) grow at the same rate, as shown in Table 4‑1. In fact, by exogenously setting both labour force and productivity growth rates independently, a basic restriction for such a steady state is deliberately not respected. An alternative would be to choose the labour force growth rate and to calculate the labour productivity growth rate according to the relationship:
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The BaU assumed growth rates are summarised in Table 4‑1.
 The labour force growth rate is assumed to be uniform across skills and equal to the national population growth rates
; real GDP growth rates are simple trend extrapolations of past growth rates. The table also shows the assumed region-specific capital stock depreciation rates. In addition to the data shown here, the assumptions on government and foreign savings also influence the dynamic behaviour of the model. For simplicity, and consistent with long run equilibrium, it has been assumed that Southern African governments will have a balanced budget by the year 2009, and that foreign savings are fixed to the initial values shown in the SAM for 1995.
 

Table 4‑1: Growth rates in the recursive dynamics


SACU
Rest of SADC

1997
2000
2003
2006
2009

1997
2000
2003
2006
2009

Labour force
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

Labour productivity
0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02


RGDP
0.035
0.040
0.040
0.040
0.040

0.035
0.040
0.040
0.040
0.040

Depreciation
0.035
0.045
0.045
0.045
0.045

0.035
0.045
0.045
0.045
0.045

Trade liberalisation policies can have multiple effects on growth performance. Firstly, they can improve allocative efficiency by affecting relative prices and can make investment goods cheaper. Secondly, as pointed out in an extensive literature, more liberal trade can have positive effects in terms of increased technical efficiency or productivity. The best-known attempts to link outward orientation and productivity are based on ‘X-efficiency’, economies of scale, capacity utilisation, increased competition, and technological catch-up. Finally, these policies might trigger virtuous circles by attracting more foreign capital. In the EMRA model, given the closure rules chosen for its recursive dynamics mode (in particular setting aggregate investment equal to aggregate savings), and given the exogeneity of productivity changes, only the first effect is properly taken into account.
 In practice, as already demonstrated in the comparative statics section, by changing relative prices, Southern African economic integration induces a more efficient allocation of resources and expands incomes. More savings become available and they can be devoted to larger investment. This might be magnified if the relative price of investment goods has been reduced. 

It could also be possible to exogenously change productivity growth rates. For example, to mimic endogenous growth effects, labour productivity can be exogenously increased during a trade liberalisation experiment. This has been done for a few simulations, although they are not reported here. As expected the main effect is to enhance growth and incomes. This in practice shows that the results reported in the main text, i.e. with no productivity effects, should be considered as a sort of lower bound.

In fact in the next section the growth effects of the usual three policy scenarios will be examined by focusing mainly on the changes in real investment and its price.

4.2 Rationale for the experiments and simulations description

Greenaway and Morrissey , and Kreuger
 identify three core areas of disagreement over policy reform. First, the magnitude of change required is unknown; second, it is difficult to specify the range of reforms necessary and in what order they should be implemented; third, there is little agreement on the appropriate speed of reform. These issues are also linked to administrative capacity and credibility. This section contrasts two different ways of implementing the trade liberalisation reforms described above, in order to try to shed some light on the different consequences that the speed and magnitude of policy change can have on GDP growth and structural adjustment.

In essence, the REPA and WTO policy scenarios of trade liberalisation will be implemented in two ways. The first consists of a gradual proportional across the board reduction of the initial tariffs. The second variant implements an initial change to uniform tariffs and then, in subsequent periods, their gradual reduction. The uniform tariff chosen for all sectors are equivalent to the trade weighted average of the initial rates
. 

Table 4‑2 details the changes in the policy parameters performed in the six simulations. It is possible to see that the overall shock (from 1995 to 2009) of policies 1 and 2 are equivalent to the comparative statics experiments.  Policies 3 and 4, although reaching the same final year’s value of the other two, are implemented differently. In the first round (2000) tariffs are set equal for all sectors to the values shown and then reduced accordingly. 

 The motivation for attempting these particular simulations stems from the issues of the reciprocity of the trade reforms and the sequencing of liberalisation across sectors. Two major concerns of the Southern African side are the effects of a freer access to the European markets for its agricultural goods and the shock to the domestic manufacturing industries once these sectors are open to trade. Without explicitly attempting liberalisation of particular sectors before others, the policy experiments essentially consist of a special kind of sectoral sequencing in trade reform and show the expected aggregate effects.

Table 4‑2 Dynamic trade policy simulations: reduction coefficients and uniform rates values



1995
1997
2000
2003
2006
2009

Tariff of:
on imports from
Type of policy



1. REPA
R SADC
SACU
1.00
1.00
0.75
0.50
0.25
0.00

R SADC
EUR
1.00
1.00
0.75
0.50
0.25
0.00

R SADC
Row
1.00
1.00
1.00
1.00
1.00
1.00

SACU
Rest of SADC
1.00
1.00
0.75
0.50
0.25
0.00

SACU
EUR
1.00
0.90
0.75
0.50
0.25
0.00

SACU
Row
1.00
1.00
1.00
1.00
1.00
1.00


2. WTO

R SADC
All
1.00
1.00
0.75
0.50
0.50
0.50

SACU
All
1.00
1.00
0.75
0.50
0.50
0.50


4. REPA uniform

R SADC
SACU
1.00
1.00
0.75x unif tar
0.50x unif tar
0.25x unif tar
0.00x unif tar

R SADC
EUR
1.00
1.00
0.75x unif tar
0.50x unif tar
0.25x unif tar
0.00x unif tar

R SADC
Row
1.00
1.00
1.00 x unif tar
1.00x unif tar
1.00x unif tar
1.00x unif tar

SACU
Rest of SADC
1.00
1.00
0.75 x unif tar
0.50x unif tar
0.25x unif tar
0.00x unif tar

SACU
EUR
1.00
1.00
0.75 x unif tar
0.50x unif tar
0.25x unif tar
0.00x unif tar

SACU
Row
1.00
1.00
1.00 x unif tar
1.00x unif tar
1.00x unif tar
1.00x unif tar


4. WTO uniform

R SADC
All
1.00
1.00
0.75x unif tar
0.50x unif tar
0.50x unif tar
0.50x unif tar

SACU
All
1.00
1.00
0.75x unif tar
0.50x unif tar
0.50x unif tar
0.50x unif tar

The difficulty of establishing a clear theoretical result provides further motivation for carrying out a numerical simulation of these two different tariff reduction procedures. Greenaway and Morrissey
 argue that the general principle guiding tariff liberalisation is to reduce all tariffs proportionally. Economic theory is less clear about the welfare effects of differential tariff reductions, although if goods are net substitutes it is argued to be generally beneficial to reduce the highest tariffs and increase the lowest tariffs. This last result is discussed in Falvey and Kim (1992), where they state that the adjustment in individual tariffs will be welfare improving in the following cases: (i) a cut in the highest ad valorem tariff of a good that is a net substitute for all other goods; (ii) an increase in the lowest ad valorem tariff, including any zero tariffs, of a good that is a net substitute for all other goods; (iii) a reduction (increase) in the tariff of a good that has a higher (lower) tariff than its net substitutes, and a lower (higher) tariff than its net complements,. 

Falvey and Kim assert that results (i) and (ii) form the basis for the popular “concertina” approach to trade liberalisation, but they warn that little concern appears to be expressed over determining whether the net-substitutes requirement is satisfied.
 Clearly the uniform procedure described in Table 4‑2 for policies 4 to 6 can be considered as an approximation to the “concertina” approach just described. 

Further complications in the empirical study of implementing a uniform tariff structure arise in the presence of additional distortionary policy measures (indirect taxes in the Southern Africa case). Mitra (1986) and Dahl, Devarajan and van Wijnbergen (1986) study, with static CGE models, the conditions for an “optimal”
 tariff structure in a second best framework for India and Cameroon respectively. One interesting result
 is the sensitivity of the “optimal” tariff structure to the degree of policy distortion assumed to remain. Essentially when indirect taxes are set to zero the resulting “optimal” tariffs are highly uniform
, however when they move into a second best world (where production taxes are present) then tariff rates vary widely across sectors.

These considerations suggested testing a further variant of policies 3 and 4 of Table 4‑2, namely to set, by the year 2000 onwards, uniform indirect taxes for all sectors equal to the average rate calculated from the base SAM.

A final observation is necessary before proceeding to the description of the simulation results. The long-term growth implications of alternative trade strategies are of clear interest to policy makers, but as already stated in the previous section, the model used here will only partially capture policy effects on growth. It remains heavily dependent about the assumptions made on the exogenous variables (factor growth, productivity, depreciation, and expectations). One way of testing the robustness of the following results would be to undertake extensive sensitivity analysis on crucial parameters and, maybe also, to attempt different modelling approaches. This is left to future research and is therefore not carried out here.

4.3 Experimental  results

Table 4‑3 below reproduces the main results of the dynamic simulations. For each policy (proportional and uniform tariff reduction for REPA and WTO scenarios) real GDP growth rates, real investment, investment and GDP prices are presented as percentage differences with respect to the base year. It should be noticed that all the effects reported here are permanent.

In order to highlight the differences between the policies the results in Table 4‑3 are reproduced graphically in Figure 7-1 to Figure 7-8 in the annex at page 28.

Not surprisingly, even in these dynamic simulations Rest of SADC registers larger effects than SACU in terms of all the variables considered. More open trade regimes seem to boost growth in the Rest of SADC region by up to 5% above the base run growth rate in the WTO policy. Clearly, the removal of the distortionary effect of tariff dispersion in the uniform policies helps to achieve higher growth levels (in the uniform case and for the years 2003 and 2006 real GDP grows more than in the proportional case and although it register a slightly lower value in the final year, the uniform case produces an overall higher GDP level). In terms of GDP growth, the relative small difference between the custom union and full free trade policy options is partially confirmed. 

For SACU the experiments have similar effects although the gains are smaller. 

As stated at the outset of this section the growth of capital stock, through investment, is the main endogenous mechanism influencing real GDP growth performance.

Table 4‑3 Dynamic simulations
: main results (% differences from base run)

	
	Sacu
	
	

R_Sadc

	
	1997
	2000
	2003
	2006
	2009
	
	1997
	2000
	2003
	2006
	2009

	Real GDP
	
	
	
	
	
	
	
	
	
	
	

	Base run
	3.50
	3.50
	4.00
	4.00
	4.00
	
	3.50
	4.50
	4.50
	4.50
	4.50

	REPA
	0.00
	0.00
	0.05
	0.19
	0.39
	
	0.00
	0.00
	0.25
	0.80
	0.95

	WTO
	0.00
	0.00
	0.08
	0.36
	0.78
	
	0.00
	0.00
	0.60
	2.66
	5.26

	uREPA
	0.00
	-0.02
	0.00
	0.20
	0.40
	
	0.00
	0.02
	0.28
	0.80
	0.95

	uWTO
	0.00
	-0.02
	0.07
	0.41
	0.78
	
	0.00
	-0.05
	0.71
	3.04
	5.11

	Real Investment
	
	
	
	
	
	
	
	
	
	

	Base run
	28
	52
	58
	65
	81
	
	3
	6
	8
	9
	10

	REPA
	0.00
	0.00
	0.18
	0.44
	0.84
	
	0.00
	0.00
	0.75
	1.08
	1.39

	WTO
	0.00
	0.00
	0.31
	0.86
	1.67
	
	0.00
	0.00
	1.80
	4.78
	8.35

	uREPA
	0.00
	-0.10
	0.16
	0.43
	0.85
	
	0.00
	0.05
	0.76
	1.09
	1.40

	uWTO
	0.00
	-0.09
	0.39
	0.86
	1.67
	
	0.00
	-0.18
	2.43
	4.74
	8.29

	Investment Price
	
	
	
	
	
	
	
	
	
	

	Base run
	0.991
	0.978
	0.977
	0.973
	0.968
	
	0.995
	0.984
	0.980
	0.977
	0.972

	REPA
	0.00
	0.00
	-0.36
	-0.20
	0.19
	
	0.00
	0.00
	-0.95
	-1.39
	-1.83

	WTO
	0.00
	0.00
	-0.21
	0.04
	1.59
	
	0.00
	0.00
	-0.34
	-0.21
	1.23

	uREPA
	0.00
	-0.38
	-0.60
	-0.34
	0.19
	
	0.00
	0.02
	-0.94
	-1.39
	-1.83

	uWTO
	0.00
	-0.82
	-1.49
	-0.46
	1.09
	
	0.00
	0.46
	-0.94
	0.05
	1.50

	GDP Price
	
	
	
	
	
	
	
	
	
	
	

	Base run
	0.995
	1.029
	1.066
	1.102
	1.130
	
	1.004
	1.058
	1.099
	1.132
	1.161

	REPA
	0.00
	0.00
	0.09
	0.64
	1.56
	
	0.00
	0.00
	0.63
	0.93
	1.21

	WTO
	0.00
	0.00
	0.44
	1.61
	3.95
	
	0.00
	0.00
	1.73
	4.66
	8.19

	uREPA
	0.00
	-0.24
	-0.08
	0.54
	1.54
	
	0.00
	0.27
	0.78
	1.01
	1.21

	uWTO
	0.00
	-0.52
	-0.27
	1.27
	3.63
	
	0.00
	0.71
	2.68
	5.08
	8.61


The crucial equation is the investment-saving closure equation reproduced below:
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the left hand side measures current value for aggregate investment as the product of real investment (ITOT) and its price index; this value must be equal to the current value of aggregate savings: the sum of household, government and foreign savings. In the dynamic simulation real government savings starting at positive values for both SACU and Rest of SADC go to zero by the year 2009, and foreign savings are fixed in real terms to the base year value
, thus households’ real savings, its price
, government’s savings price
 and the investment price are the endogenous variables determining capital accumulation and growth. 

From the above equation, it is expected that, with the same level of current savings, a reduction in investment prices would produce increased real investment. Indeed in the case of Rest of SADC investment grows and also becomes cheaper (compare prices and values for the years 2003 and 2006). A full analysis of the investment price reduction would be based on the following decomposition:
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the variation in the price of investment depends on changes of the domestic price of investment ( Pd ), the import price ( Pm ) and the tariff rate (
[image: image15.wmf]t

 ). Clearly the policy change directly affects the tariff, but domestic and imports prices for Rest of SADC and SACU are also expected to change as a result of the policy shock
 and these changes affect the price of investment.

In the case of SACU though, reduced investment prices do not occur alongside increased real investment. This is explained by noting the reduction in the price of GDP (the government savings price) which more than offsets the investment price contraction. The GDP price falls due to the liberalisation process and lowers government savings (in current values). This reduction is only partially compensated  for by the increase in households’ savings (in current value). Furthermore, given the balanced budget closure for the government account, tariff revenues losses, occurring during the trade liberalisation, are compensated by increased households’ direct taxes. This further exerts downward pressure on households’ disposable incomes and private savings.

Another interesting feature of these experiments is represented by the difference between the uniform and proportional policy results. This difference is especially remarkable for the 2003 and 2006 intermediate years. This is easily explained by the reallocation that uniform policies require in the first round. This benefits Rest of SADC but also SACU. In fact for all the simulations, SACU and R_SADC's real GDP is higher with uniform rather than proportional policies.

A sound policy recommendation would be to implement uniform tariffs at an early stage and then reduce them. This seems to confirm the orthodoxy of the trade reforms of the World Bank structural adjustment programs: more uniform tariffs across sectors is seen as a means of simplifying the system, reducing the spread of effective protection rates, resource misallocation and the opportunities for rent seeking activities.
 The first best policy would probably be to set policy parameters to their long run optimal levels as soon as possible. In fact if factor and commodity prices adjust instantaneously between activities, the appropriate speed of liberalisation would be a trivial issue.
 In practice any change in policy is likely to generate adjustment costs both in terms of output foregone while resources are “idle” in the process of moving between sectors and in the resources actually absorbed in this movement. Adjustment costs will depend on the extent of inter and intra industry adjustment. Thus an indirect measure of adjustment costs can be seen in the factor adjustment indices defined above.

Table 4‑4 displays two different types of normalised ratios. The first, the ratio of labour adjustment indices to real GDP growth rates, is calculated as follows:
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This ratio is shown in the base run rows. I1 is a normalisation of the labour adjustment index with respect to GDP growth rate, it gives an indication of the share of total labour that moves inter-sectorally per unit of GDP growth rate. For instance in SACU for the first year of the simulation (1992), for each percentage point in GDP growth rate, 1.767 per cent of total labour moves intersectorally.

The second index is calculated as an elasticity and is equal to the first index computed for an experiment and divided by the base run one:
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The resulting values are shown in the rows for each simulation. If a simulation registers a value equal to 1, it means that both the GDP growth rate and the adjustment index are increased (or decreased) in the same proportion with respect to the base run. 

Table 4‑4: Labour Adjustment index as a ratio of real GDP growth

	
	
	1997
	2000
	2003
	2006
	2009

	
	
	Sacu

	I1
	Base Run
	1.254
	1.767
	1.545
	1.588
	1.580

	
	
	
	
	
	
	

	I2
	REPA
	1.000
	1.000
	0.998
	0.992
	0.988

	I2
	WTO
	1.000
	1.000
	1.004
	1.000
	0.993

	I2
	uREPA
	1.000
	1.000
	0.998
	0.992
	0.988

	I2
	uWTO
	1.000
	1.012
	1.003
	0.995
	0.993

	
	
	R_Sadc

	I1
	Base Run
	1.232
	2.583
	1.888
	1.795
	1.786

	
	
	
	
	
	
	

	I2
	REPA
	1.000
	1.000
	1.043
	1.013
	1.009

	I2
	WTO
	1.000
	1.000
	1.041
	1.021
	0.948

	I2
	uREPA
	1.000
	1.027
	1.027
	1.006
	1.003

	I2
	uWTO
	1.000
	1.200
	0.977
	0.969
	0.948


Clearly in this type of CGE model, higher GDP values (and higher growth rates) are a direct consequence of increased allocative efficiency Therefore many of the values in Table 4‑4 are expected to be close to 1. Yet a closer inspection of these tables reveals another interesting feature. In the early rounds (2000 and 2003) there is a tendency for the uniform policies to be costlier, in terms of labour adjustment, then their proportional counterparts. Uniformity produces higher growth with non-linearly augmenting adjustment costs. This is partially reversed in the second part of the period. 

Although further investigation is necessary to confirm the validity and robustness of these measurements, they give a preliminary indication of the likely balance between increased growth and adjustment associated with different types of policy. As credibility is a crucial factor in the success of trade policy reforms, policy makers should be cautious, not being forced to reverse blunt pro-growth policies because of the  large resource reallocation involved.

5 Conclusion

As stated in the introduction this paper had various objectives: to estimate the effects of trade policy reforms currently planned for the Southern Africa area, to extend the discussion of the sequencing issue of trade reform by looking at the problem of the order of liberalisation of production sectors, and to offer some guidelines on how to construct a model to do that.

The first objective has been met by constructing a detailed two-region CGE model and using it to appraise the effects of trade liberalisation in the most likely trade liberalisation scenarios for the region. The evidence obtained from the model  indicates that removing trade barriers may produce considerable gains. Their magnitude is proportional to the initial level of protection, trade dependency and size of the economy involved. Extensive discussions of the effects of different closure rules and trade elasticities on aggregate results as well as a detailed examination of sectoral adjustments, completes the analysis of the first part and produces a clear ranking among different policies where multilateral non-discriminatory liberalisation efforts score better than regional ones.

To study the effect of differential liberalisation of the current account a dynamic version of the two-country CGE model has been constructed. This was then used to compare the effects on growth and adjustment costs of different sequencing scenarios. The results confirm that the increased growth shown by policies implementing more extensive liberalisation (the uniform policy scenarios) is derived from the stronger allocative efficiency they induce, but that it is also accompanied by higher adjustment costs. An elasticity-type of index has been devised as a summary measure of the trade-offs between increased growth and larger adjustment costs associated with different types of policy.
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7 Annex: Dynamic simulation figures

Figure 7-1: % Differences in GDP growth rates - SACU 
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Figure 7-2: % Differences in Real Investment - SACU 
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Figure 7-3: % Differences in Investment Price - SACU 
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Figure 7-4: % Differences in GDP Price - SACU 
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Figure 7-5: % Differences in GDP growth rates - Rest of SADC
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Figure 7-6: % Differences in Real Investment - Rest of SADC 

[image: image23.wmf]1995

1997

2000

2003

2006

2009

REPA

WTO

uREPA

uWTO

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00


Figure 7-7: % Differences in Investment Price - Rest of SADC 
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Figure 7-8: % Differences in GDP Price - Rest of SADC 
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� For an example of this disparity in geographical approach, confront the three papers on Europe, North America and Pacific integration collected in the Economic Journal Policy Forum: Regionalism in the World Economy, see Greenaway D. (1992), D.K. Brown, A.V. Deardorff, R. Stern (1992), I. Yamazawa (1992) and A. Sapir (1992). For more recent surveys see De Rosa (1998) or look at the following World Bank web site � HYPERLINK http://www.worldbank.org/research/trade ��www.worldbank.org/research/trade� 


� A useful source of information on GTAP is found at: �HYPERLINK "http://www.agecon.purdue.edu/gtap/"��www.agecon.purdue.edu/gtap/�


� The model calculates equilibrium values for all of its variables for the endogenous regions and just trade-related variables for the exogenous group.


� The International Food Policy Research Institute has recently collected data for a few countries in the SADC group and these should be included in a forthcoming new version for the GTAP database. See Lewis, J.D., S. Robinson, and K. Thierfelder (1999) and � HYPERLINK http://www.cgiar.org/ifpri/themes/crossmp/merrisa.htm ��www.cgiar.org/ifpri/themes/crossmp/merrisa.htm� for recent results.


� Primary are defined as agriculture plus mining and energy.


� It should be noticed that the service sectors include non-tradable sectors such as construction, real estate and public administration.


� As a reminder, in the model, one closure rule requires fixed government savings so that household income taxes are shifted to offset exactly the decreasing tariff revenues.


� The analytical structure of the EMRA model is fully described in Bussolo (1999).


� In fact, a more rigorous approach would be to have the EU as a third endogenous region in the model. This should be considered an extension for future research.


� See Vousden, N. (1990), page 224.


� Considering the flat labour supply case, compare the percentage changes of SACU's export price indices for scenario 2 (equal to 1.49 in row 15) and scenario 3 (equal to 1.33). 


� The model specification can accommodate inter-sectoral labour productivity differences, which can be calibrated into a fixed wage distribution. This means that reallocating labour can decrease aggregate productivity per unit of resource cost, and especially so if labour is induced to migrate from lower to higher wage categories. To do so labour volumes are required, and at the moment they were not available. For more detail see the technical specification.


� This is defined as the aggregate value added price index, i.e. it measures domestic resource cost (see Bussolo (1999) for technical details).


� The export diversion index is defined analogously.


� It should be added that to simulate African products increased market access to the EU (in all scenarios) and to the ROW (in scenario 4) we either directly increased their export prices or shifted their export demands (see � REF _Ref462139365 �Figure 1� and � REF _Ref462139369 �Figure 2�) and this generates additional trade price variation. Brown (1987) signals that the magnitude of this effect, arising from the Armington assumption, may be quite large, suggesting that models using this assumption can seriously underestimate the gains from trade liberalisation.   


� This problem of underestimation of trade liberalisation gains (due to excessively high terms of trade changes) was already signalled above in footnote � NOTEREF _Ref396035952 �15�.


� For all the variables in rows 17 to 23, these changes are expressed as percentage variations with respect to the base year initial government’s savings. 


� In the current database there are no export subsidies nor government transfers.


� Notice that row 23 (in all the three tables) records changes in government’s nominal savings with respect to the base run. Given the fixed real savings assumption, in � REF _Ref395932076 �Table 3�1� and � REF _Ref395932079 �Table 3�2�, row 23 values coincide with the variation in the government’s savings price index, which is assumed to be equal to the GDP price index (or ReR of row 7).  


� The reasons behind this counter-intuitive ranking for SACU have been already explained in the main text above. However, it may be worthwhile mentioning that, although different, the results for REPA and REPA limited are very close. 


� These are also the sectors with the highest gross product to export ratios, see column 7 in � REF _Ref366500781 �Table 2�2�. 


� For the exact version refer to a technical paper available upon request.


� With no shocks and by fixing the capital productivity growth rate thus calculated, the model will exactly recalculate the GDP growth chosen during the dynamic calibration. 


� See Ballard et al. (1985).


� Please notice that these are exogenous values not a result of the model. An excellent reference for plausible evolution of the region future economic performance is found in Brixen and Tarp (1996), although their focus is restricted to South Africa.


� These are taken from World Bank international statistics.


� These particular assumptions on government and foreign savings might seem a bit restrictive in a growth model. In fact, liberalisation is usually accompanied with increased foreign capital inflows. Their inclusion would probably generate larger growth gains, but the purpose of the following simulations is to measure the isolated effect on growth of liberalisation policies alone.


� In this sense, the model presented here is not a model of endogenous growth.


� See Greenaway and Morrissey (1993) and Kreuger (1992) page 253.


� These uniform rates can be read on the last row (labelled “economy-wide”) of � REF _Ref366671442 \* MERGEFORMAT �Table 2�3�. Interestingly, an attempt to calculate the revenue neutral tariff (subsidy) rate yielded a result very close to the average one. In other words, implementing the uniform average tariff has almost no consequences for government revenues. In contrast such a policy should be less liable to rent seeking, have much lower administrative costs and, as shown below, it improves allocative efficiency.


� See Greenaway and Morrissey (1993) page 259.


� See Falvey and Kim (1992) pages 914. On the theory of piecemeal tariff reform see Lopez and Panagariya (1992) and other references therein. 


� The optimality criterion is represented by the maximisation of the utility of the representative consumer.


� In Dahl, Devarajan and van Wijnbergen (1986).


� See table 2 in Dahl, Devarajan and van Wijnbergen (1986).


� Results are not yet reported here.


� The “u…” policy simulations reproduced here are those with uniform indirect taxes.


� Given that the price of foreign savings is the numeraire of the model and it is fixed at 1, it is equivalent to define foreign savings either in real or current terms. 


� Equal to the consumer price index; see comments in the technical specification of the model.


� This is equal to the price of GDP (i.e. equivalent to the GDP deflator).


� Import prices from the ROW region are fixed (small country assumption).


� See Greenaway and Milner (1993) page 173.


� See Falvey and Kim (1992) pages 919.
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