Project Description:
Provincial Decision-M aking Enabling (PROVIDE) Proj ect

Purpose of this Document

To obtain forma approvd of and to provide the basc guidelines for a collaborative research project
on the development of a sound quantitative base for agricultural policy decison-meking & nationd
and inter- aswel asintra-provincd leve in the Republic of South Africa

Introduction

The forces of globdisation have led to rapidly increasing internationa flows of goods, services,
capitd and new technologies between countries, and consequently to a reduction in the degree of
independence in the determination of economic policies. These forces ae largdy a direct
consequence of liberdisation of trade and externa cepitd flows at a world leve. South Africa has
activey paticipated in the process of liberdisation, which, combined with the reaive isolation of
the economy before the economic and political reforms of the last decade, means the pace of change
in South Africa has been paticularly rgpid. The liberdisation of world markets offers potentialy
large benefits, but only if a country is able to take advantage of the opportunities. However,
globdisation carries with it the potentid for appreciable adverse impacts and a threat of increased
vulnerability to externa factors. South Africa is not immune to the effects of these forces, as
demondrated by the recent history of economic policy in South Africa. Consequently, the positions
adopted by South Africa in bilaterd and multilateral negotiations, and how the economy responds
to the forces of globalisation, will be important determinants of the extent to which economic policy
decisions contribute to the development goas of South Africa.

While the processes of liberdisation and globdisation may produce growth and development
a a macroeconomic leve, inevitably they have didributiond implications i.e, there are winners
and losers. Changes in prices associated with these processes mean that some production sectors of
the economy will need to expand while others remains reatively datic or even dhrink.
Consequently, there will be associated changes in household incomes tha will influence the
patterns of wel being throughout the economy. Although it is wel known that policy, and
particularly trade, reforms will have both macroeconomic and didributiona implications, there is
relatively little evidence as to the magnitude of these implications, and even less andyss of how
governments may structure reforms to offset the worst implications.

The overdl objective of this research is to provide a comprehensve and sound quantitetive
bae for the andyss of the implications of liberdisgion and globdisation for the agriculturd
sectors and rurd populations in South Africa, and it regions, within the context of the
macroeconomy. This focus is important for 5 reasons. Firdt, agriculture is, and is likely to remain, a
mgor component of South Africas multilateral and bilaterd trade negotiations. Second, it is now
well recognised that macroeconomic relaionships are important to an understanding of the well
being of agricultura sectors, and that the sector can have gppreciable macroeconomic effects. Third,
poverty is heavily concentrated in the rurd populaions of South Africa Fourth, there are
gopreciable regiond differences in South Africa And fifth, policy reforms ae likdy to have
appreciable environmenta consegquences, in terms of the need for natura resources, e.g., water.

The specific objectives of the project are:



1. to provide a st of comprehensve Socia Accounting Matrices that can be used for quantitative
policy andlyss

2. to produce a generic genera equilibrium modd that can be used to provide ex ante evauations
of dternative policy scenarios, and thereby inform both decisonrmeking and negotiaing
positions,

3. to cary out a series of case dudies that address contemporary policy concerns in the regions of
South Africa, within South Africa and on the internationa stage;

4. to build domedtic capacity that is capable of carrying forward and developing the research
initiated by this project.

Policy relevance

Motivation

Decison-makers in agriculture are normdly faced with a multitude of options problems and
opportunities. In this regard South Africa is not unique, and the Situation has been compounded
gnce the dections in 1994. These problems and opportunities include the typica globa themes of
internationa  competitiveness, environmental quality, maket deregulation and trade liberdisation.
In addition themes, such as food security, tradability, efficiency and equity, need to be addressed,
while attention must aso be given to typicd South African themes for indance land redistribution
and tenure, sructurd transformation and smal farmer development.

In order to solve these problems and redise the opportunities, it is necessary to focus on
Issues at an gppropriate level. At a macro-leve, choices are between different policy insruments.
At a meso-levd, decisons rdating to spatia development and equity, compardive advantages, €tc.,
are necessary, abeit not necessarily by the same decisonrmakers. Although these choices are made
within a political framework, they are in pursuit of normative gods. It can further be argued that
better choices will be made if these are based on systematic quantitative analyses. Analyss, within
this context, can be described as a process of identifying, and quantifying, the costs and benefits of
dternative choices, i.e, “what if” scenario andyss.

In the current economic environment there are a large number of policy questions susceptible
to this foom of economic andyds South Africa is engaged in a wide range of trade policy
negotiations. in paticular SACU, Mercosur, World Trade Organisation (WTO), SADC and the
Lomé Convention. Fiscd policies remain an on-going concern, eg., how changes in trade taxes will
impact upon the government’'s budget, and optima tax regimes subject to given congdrants.
Paticular concerns are how different tax instruments impact upon (production) incentives, and
hence dructurd transformation, and on consumer prices and hence on the incidence of poverty. A
magor concern is the operation of labour markets and the absorption of unemployed labour. The
legacy of condraints on the avalability of skilled labour is likely to impose limits upon the rate of
dructurd transformation and the creation of job opportunities. These condraints will be made more
binding by the premature loss of skilled labour in critical sectors, eg., mining, due to the escaating
HIV/AIDS epidemic. These macro/meso policy issues can be andysed usng Computable Genera
Equilibrium (CGE) modds.

CGE modes are a class of flex-price multi-sector models that have come to prominence with
the increesng emphasis on policy reforms that entail changes in prices, eg., trade liberaisation, tax
reform etc., and the growing forces of globdisation. These models are primarily used to andyse
policy options that entail changes in relative prices, as a consequence of domestic policy decisons
and/or exogenous shocks/forces. CGE models have concentrated therefore on changes in trade,
sectord and fiscad policies. In dl cases the andyss is caried out within a multi-sector framework



and therefore can provide substantiad amounts of information about the macroeconomic, sectora
and income digtribution implications of policy options.

The implementation of a CGE modd requires the compilation of a complete and consstent
st of disaggregated nationd accounts. There are subgtantia benefits from presenting such nationa
accounts in the form of a Socid Accounting Matrix (SAM). As such a prior requirement of any
CGE modé is an gppropriately structured SAM.

Background (SM3)

During 1996 the Sub-Directorate Agriculturd Economics and Finance of the Western Cape
Depatment of Agriculture (WCDOA), in conjunction with the Impact Andyss Unit of the
Agriculturd Research Council (ARC) embarked on a Strategic Micro and Macro Moddling (SM3)
project. The am of the SM3 project was to develop the necessay endbling framework for
sysemdtic quantitative decison making. In the development phase of this framework expertise
from the Univerdties of Pretoria, Western Cape, Stellenbosch, Cape Town (South Africa) and
Colorado (USA) and other ingdtitutions, such as the Development Bank of Southern Africa, INRA,
CIRAD (France) and LEI-DLO (Netherlands), was utilised.

An important output of the SM3 project was a SAM for the Western Cape that emphasised the
agricultural and rurad sectors (see Eckert et al., 1997a). Eckert et al., (1997b) and Eckert and
Liebenberg (1997) presented the first research results using this SAM. Subsequent research
goplications can be found in Berning et al., (1999) and Berning and McDonald (2000). In the
former, some implications of the next round of the WTO negotiations on the economy of the
Western Cape were evauated with the aid of a number of scenarios, while in the latter implications
of supply side condraints on agriculture in the Western Cape were quantified.

This SAM for the Western Cgpe has provided vduable information for decision-makers.
However, it followed the structure used by earlier SAMs for South Africa, and consequently has
certain Sructurd characteristics that preclude its use as a database for CGE models. It was decided
therefore to produce a revised (agriculture) SAM for the Western Cape whose dructura
characteristics were condgtent with the requirements of CGE models. This research is conducted in
conjunction with the Universty of Pretoria and the Universty of Sheffield, UK. The firg results are
expected shortly. The Chief Directorate of Agriculture in the Western Cgpe has therefore
established the capacity to maintain the SAM and to use the database to cdibrate smple (linear)
economic models. A project to develop the capacity to implement flex-price economic models, for
exanple CGE modes, a the Chief Directorate has been undertaken for 2001. The specific
objectives of the project are @) to produce a standard type of flex-price model b) to carry out a series
of case studies that address contemporary policy concerns and ¢) to build domestic capacity in CGE
moadling.

In recent years the Chief Directorate of Agriculture in the Western Cape has made
condderable invetments in building the cepacity for andytica research, especidly rdating to
agricultural issues. This capacity, which is located a Elsenburg, is the origin of the initiaive in this
collaborative project and a core around which the project can be developed. While the policy
andyss focus has previoudy been the agricultura sector, the current research programme on the
Western Cape will provide a database, Socid Accounting Matrix, suitable for policy anayses
relating to al economic sectors.




Objectives

Generd Objective

To devdop an endbling framework for systemdtic quantitative assessment of policy options a
macro- and meso-leve in the agricultura and agribusiness sectors of the provinces of South Africa

Specific objectives
The following specific objectives will be achieved by the project.
a)  Development of an enabling framework: Data are essentid for quantitative policy
anayses. This project will produce Regional SAM databases that are integrated into a
SAM database for South Africa, and which are fully documented. The resultant SAMs
can be used to cdibrate generd equilibrium models.
b) Casestudies: A generic CGE modd will be used to analyse some current policy issues.
The results of the preliminary analyses will be presented in workshops, and other
forums, during the period of the project: the feedback will ensure that the policy issues
addressed are responsive to the concerns of practitioners. The policy options analysed
for thefind reports will be determined by responses to dissemination activities during
the project and by consultation with the Nationd and Provincid Departments of
Agriculture, industry and the academic community.
c¢)  Capacity building: Thisisacore objective. Asthe andytica framework will be
deveoped, applied and the results interpreted by locd people, a core of expertise will be
developed in South Africa. Thisbody of expertise will be available to extend and further
deve op the indigenous capacity for economic policy andyss, ensuring the long-term
sugtainability of the project.

Additiond Bendfits

The project will produce a number of additional benefits. In the main these are by-products of the
specific objectives. These benefits include the following.

(& Theandytica framework congtructed for the regionswill include al sectors of the
economy. Consequently the SAMs will provide databases that can be used to evaduate
macro-economic implications of trade, fiscad and other policiesfor al sectors of the
economy. Adaptations of the policy modes can aso be used to examine the regiona
and nationd implications of such diverse issues asthe HIV/AIDS, mega-projects, etc.
The project will provide therefore a versatile tool for macroeconomic analysis for the
Provinces.

(b) Thedassfication of commodities will be conggent with the classfication scheme used
by the Globa Trade Anadysis Project (GTAP). Therefore the project will contribute to,
and be able to benefit from, research activities semming from GTAP.

(c Theintegration of the SAMsfor the Regionsinto an overdl SAM for South Africawill
facilitate evauation of the impact of nationa macro-economic decisions on South
Africaand the Provinces and vice versa

(d) The SAMswill contribute to the creetion of integrated economic databases that
encompass the member states of SADC. As such the SAMs will enhance the
development of research into economic policy analyses and formation in Southern
Africa

(e Theavalability of wel-structured SAMs will attract domestic and internationd
researchers interested in macro-economic issues. The databases will generate research
activities, over and above those of the project. Hence there will be additiona vaue
added from the investment.




(f)  There are gppreciable economies of scaein thistype of project. Hence a single program
will lead to consgderable savings in terms of time and money.

M ethods

Social Accounting Matrices

All whole economy models require data that can be presented in the form of a Socia Accounting
Matrix (SAM). While the congruction of a SAM may be a lengthy and complex process, the
presentation of the national accounts in a SAM framework has numerous benefits. This has been
recognized through the incluson of Socid Accounting Matrices within the Revised (1993) System
of Nationa Accounts (SNA). Firs, a SAM is a complete and consstent set of economic and socid
accounts for a nation and/or a region. Hence, a SAM can be used as a framework to impose
completeness and consistency on the economic and socid data for a country and/or region. Second,
a SAM provides a large amount of descriptive information about the economic and socid structures
and date of development of an economy: as such it is a source of information that can inform the
policy formation process. And third, a SNA consstent SAM provides the data required for dl
whole economy models.

A SAM is therefore a vduable accounting and descriptive tool, which provides consstent
information about a region, eg., the dructure of production, digtribution of income, trade
relationships etc., and can be used to guide policy making. In recent years the use of SAMs as a
bass for more wide-ranging economic modds has increesed subgtantidly. Early modds, eg.,
multiplier models, precluded detalled andlyss of the effects of changes in prices, whereas more
recent models, i.e., CGE models, have emphasised price changes.

A core requirement of this project is therefore the congtruction of a series of integrated SAMs
for South Africa and its regions. The benchmark is a SAM for South Africa. This project will gtart
from a SAM for 1993 developed a the Universties of Pretoria and Sheffiedd (McDonad, 2000a).
This SAM, inter alia, uses data from the recently revised nationa accounts (SARB, 1999), the 1993
supply and use tables (SSA, 1999), and the 1995 Income and Expenditure and October Household
Surveys (CSS, 1997a and 1997b). For the regiona disaggregation it could be argued that a SAM
should be developed for each of the provinces. However, a number of general consderations argue
againg this gpproach.

a)  Within andion gate politicd and economic boundaries are not necessarily

synonymous. Where economic regions encompass more than one politica regionitis
difficult to justify independent economic models since the determinants of price
formation are common.

b)  Province specific concerns can often be captured by the choice of accountsin the

SAMs.

¢)  Theeconomic characteristics of some of the provinces are smilar, and therefore the

meargina benefits of dissagregation will be minima.

d) Thereisanecessary compromise between detail and costs. The costs of integrating

Regiond and Nationd SAM will escdate exponentidly as number of SAMsis
increased.

With reference to (d) above, an understanding of the scae of the extra cost of moving to a
sructure with nine province specific SAMs can be gained from a schematic representation of the
data base (Figure 1). The components on the principal diagona, in bold type, are the intra-regiond
transactions for each region, which will be captured in matrices that contain about 290 rows and



columnst. The other submatrices, except for those in the finad row and column ae of the same
dimensons and record the transactions between regions. The find row and column of submeatrices
record transactions with the rest of the world and will contain between 4 and 10 rows and columns
respectively. Consequently the envisaged database would contain gpproximately 1.3m datapoints,
dthough many of these will be zeros. Extending the database to cover dl nine provinces would
increase the number of datapoints to approximately 6.8 m. Since many of the datapoints referring to
inter regiona transactions will be zeros these numbers overdate the scale of the problem, but data
on inter regiond transactions are very limited and therefore the most chdlenging pat of the data
estimation problem.

It is redidic to expect that extending the database to cover dl nine provinces would very
substantidly increase the cost of the project — at least by a factor of two — while increasing the risk
of the project faling to fully deliver the planned outputs, and reducing the degree of detall avalable
for each region/province.

Figurel Schematic Representation of SAM Database for 4 Regions

Region 1 Region 2 Region 3 Region 4 Rest of

World

Region 1 R1:R1 R1:R2 R1:R3 R1R4 R1L.W
Region 2 R2R1 R2:R2 R2:R3 R2:R4 R2W
Region 3 R3R1 R3:R2 R3:R3 R3:R4 R3W
Region 4 R4AR1 R4A:R2 R4:R3 R4:R4 R4A:W
Rest of W:R1 W:R2 W:R3 W:R4
World

Nevertheless it is recognised that there are province level concerns that are important and that
the project should seek to address. It is therefore proposed that opportunities offered through the
choice of accounts for each region will be exploited. These posshilities relate specificdly to the
household, regiond government and activity/industry accounts.

For the household accounts it is proposed that the household groups distinguish between
households on the bass of racid group, income levd and resdentid location both within and
between provinces, i.e, province specific household groups will be identified. This will ensure the
results of policy andyses can provide information on the income didribution implications for each
province. Province specific government accounts can be identified for each province.

The activity accounts can aso take account of province specific concerns. For agriculture it
was dready proposed to edtimate transactions for agriculturd activities based on agronomic
regions. This will be retained. For other production sectors it is proposed tha the disaggregation of
industries by province be limited to indudries of drategic importance. The detals of the
sectoral/activity disaggregetion should be agreed BEFORE the commencement of the project. This
additiona detail can be used to extend the scope of viable sectoral analyses, and thereby extend the
depth of analyses for agriculture to other sectors.

It is therefore recommended that four Regiond SAMs are developed, and these are integrated
with a National SAM for South Africa The nine provinces of South Africa can be divided nto two
main groups, the four coastd provinces with commercid ports and the five centrd provinces. The
coastal provinces can be further subdivided into the two west coast provinces and the two east coast
provinces. And the five centrd provinces can dso be subdivided into two groups, the two most

1 This estimate is based on the dimensions of the current SAM for the Western Cape.



northern border provinces and the three centra provinces. The proposed Regiond SAMs ae
identified below with brief reasons for the proposed groupings.
1) Western Cape and Northern Cape
0 Coadta provincesthat include winter rainfdl aress, large tracts of semi-arid grazing
and irrigated long-term crops of high importance.
0 Theonly two provinces where Africans are not in the mgority, but more than haf of
the population consst of Coloureds.
0 Rdaivdy high per capitaincome compared to other provinces (ranking second and
third repectively).
0 Limited naturd resources, with small indudtrid base but substantia financid centre.
2)  Eastern Cape and KwaZulu-Natal
0 Coadtd areaswith summer rainfal and subtropical dimate.
0 Largeprevioudy disadvantaged agricultura communities.
0 Rdativey low per capitaincome compared to other provinces (ranking eighth and
gxth respectively).
0 Limited natural resources, but subgtantia industrial base.
3)  Northern Province and North-West
0 Border provinces with summer rainfdl and large previoudy disadvantaged agriculturd
communities.
o0 Two of the poorest provincesin the country in terms of per capitaincome.
0 Significant contributors to the gross geographic product of the mining and quarrying
industry and the electricity, water and gasindustry, but minimal industria base.
4)  Gauteng, Mpumalanga and Free Sate
0 Centrd provinces with summer rainfal and the main market in the Gauteng area.
0 Significant contributors to the gross geographic product of the mining and quarrying
indudry.
0 Subdantid industria base and main financia centre.

The Regiond SAMs will be developments of the SAM for the Western Cape, which was
compiled a the Chief Directorate of Agriculture in the Western Cape, and the SAM for South
Africa compiled at the Universties of Sheffidd and Pretoria. Details of the SAM dtructure and the
methodology are provided in the gppendix.

Generic Computable General Equilibrium Model

The generic CGE modd will be a derivaive of an earlier mode for South Africa (McDonad and
Kirsten, 1999; McDondd, 2000b). The most notable festure of the mode will be the alowance for
secondary production, i.e., activities (industries) are dlowed to produce more than one commodity.
This feature will permit the modd to draw directly upon SAMs produced in accordance with the
SNA, and ensures the modd will be a more redigtic representation of red economies. This will be
paticularly rdevant when modeling agriculture and the food system since they ae typicdly
characterised by multi-product indudries. It dso means tha exports will be from the commodity
accounts rather than the activity accounts. These features will diginguish the modd from the large
mgority of CGE models that have followed Dervis et al., (1982).

Other notable features of the CGE mode will be the following. The modd will be specified as
a mixed complementarity problem (see Rutherford, 1995, and Lofgren and Robinson, 1997), adlow
for the moddling of trangport and mearketing margins, and include provison for modeling the
effects of *own-production for own-consumption’ upon the economy.

The modd will be in the generd dass of neoclasscd modds, dthough this will not
necessaxily limit the degree of generdity. Hence full employment will not be assumed in the




generd case;, the modd will dlow factor specific assumptions about the extent of employment, one
of which is full employment. Smilaly the modd will dlow for varying degrees of imperfect
competition.

Further details about the mode are given in the appendices.

Outputs
This project will produce outputs that can be classified under three headings.

Databases

The primary data outputs will be a series of SAMs and their accompanying documentation. These
SAMs will provide dl the daa needed to condruct generd equilibrium modes for generd
economic and agriculturd policy andyses a the leve of the regions and the nation. The databases
will initidly be benchmarked to the Naiona Accounts for 1997. If the requiste data are
forthcoming from Statiics South Africa and South African Reserve Bank during the firgt two years
of the project, the SAMs will be updated. Provisona supply and use tables are planned for 2001,
which may dlow provisond updating of the SAMs, but full updating must await find supply and
use tables and the publication of a new Income and Expenditure Survey. Specificdly the following
will be published.
a  Two Supply and Use SAMsfor each of the four Regions and South Africawill be
produced. These SAMs will follow the structures detailed in the appendix. The first
(Generd) SAM will contain sngle commodity and activity accounts for agriculture,
whereas the second (Agriculture) SAM will contain multiple commodity and activity
accounts for agriculture.
b)  Two four-region SAMsfor South Africawill be produced. These will integrate the data
for the whole economy and the Regions, and quantify the inter-region transactions.
c)  Input-output SAMsfor the four Regions and South Africawill be produced. These
SAMswill be organised for use in SAM-Leontief models.
d A saiesof SAM-Leontief multipliers and their decompositions will be produced using a
range of aggregations of the input-output SAMS.
e)  All the SAMswill be avalable in dectronic form.
f) Data manuadswill be produced for each Region and South Africa. The manuas will
contain details about the methods used, data sources, definitions and conventions used.
The computer programmes used to devel op the databases will dso be made available to
ensure the databases are replicable and/or can be updated at least cost.

The databases will be made available free to the funding agencies. Use of the databases for
profit will be subject to payment of the economic cod; the revenue will be used to support the
research project.

Capacity Building

Capacity building is a fundamenta component of the project. An important aspect of the capacity
building programme will be close links with Univerdties The research assdants for the project
will be required to register for a research Master's Degree or a research postgraduate degree (PhD)
a acooperating university department.

The dissertations or theses of the research assigtants will congtitute an output of the project,
while the examination process will provide qudity control. The requirement for origindity in
research theses will ensure additiona, but a priori unquantifiable, outputs from the project.



Policy Analyses

A generic CGE modd will be developed and cdibrated for each of the Regions. These modds will
be used to cary out a series of policy experiments. Full documentation of models will be included
in the final report dong with core code for the computer mode.

Policy Experiments

The three-year life cycle of the project means it is difficult to provide precise specifications of the
policy experiments that will be conducted, eg., policy experiments related to trade negotiations will
be cdibrated to proposds emanding from the negotiations. The policy experiments below are
therefore generd rather than specific. The find report for the project will contan five policy
experiments for each of the Regions. The precise experiments will be determined by discusson
with the Steering Committee and by feedback received from the workshops.

The rexults from the policy experiments will typicdly emphasse the implications of the
‘policy’ changes for the internd and externa badances of South Africa, the implications for income
digribution, the implied changes in the dructure of industry, and employment. The weght given to
each dimengon of the result will depend upon the specific policy issues under examination.

Trade Policy Experiments

Trade policy experiments would encompass the main bilaeral and multilaterd trade agreements
that involve South Africawith specid reference to externa baances. They might include

1. WTO scenarios — evduations of changes in agriculturd trade policy instruments and
regimes implied by the on-going negatiations;

2. EU SA FTA scenarios — evduaions of the impact of changes in EU policies on
agriculture consequent upon the EU SA FTA,;

3. SADC/SACU scenarios — evduaions of the implicaions of Southern African
integration on agriculture.

4., MERCOSUR SA scenarios — evaudions of the implications of South Africa entering
into atrade agreement with the MERCOSUR trade block.

Fiscal Policy Experiments
Experiments under this heading would encompass concerns about the internal baances. They might
include

1. theimplications of changesin trade taxes driven by internationa agreements;

2. theimplicationsof VAT and income taxes changes.

Sectoral Policy Experiments

Sectorad policy experiments would concentrate upon how changes in the dructures of production
would impact upon wefare. They might include

1. supply responses consequent upon liberdizetion of world trade in agriculturd
products;

2. impect of labour legidation on employment in agriculture;
3. impact of natural resource (e.g. water) availability on agriculturd production;



4. impact of HIV/AIDS on the avalability of labour to the agriculturd indudries and
consequently the impact on the supply of agricultural products.

Dissemination Activities
Dissamindtion activities will be an important dimenson of the project. Vaious ways of
disseminating information will be implemented. In particular
o biannua workshops will be used to formdise didogue between the researchers,
stakeholders, academics and indudtry;
o0 conference presentations and publications will be used to disseminate information about the
project to wider audiences,
0 discusson/working papers will disssminate both detalled technicd information and the
results of policy on an on-going bas's,
o aweb stewill reduce the cost of dissemination both for the project and recipients.

Underpinning the dissemination activities is recognition of the importance of networking.
While the project will gather together and develop technica expertise, only a subset of the skills
required for expert quantitative policy andyses will be avalable to the team on a daly bass To
ensure policy relevance the project will approach various inditutions and experts, both within and

outsde South Africa, with regard to the policy anadyss. Such experts will be invited to the project
gpecific workshops, while conference contributions will be used to extend and develop the circle of

experts.

M anagement Arrangements

Programme and Cogs

Programme of Research

In order to ensure effective management and control, the project will be divided into a number of
disinct phases. These phases will nevertheless, where possble, be completed in unison and not
successvely.

Phase 1

The firgt or preliminary phase of the project starts with securing of funding for the project, securing
co-ownership for the project from the provinces and the nationa government, finding appropriate
ressarchers for the project, the initid traning of these researchers and findisng the management
dructure of the project. Due to considerations such as the financial and academic years as well as
the rigorous recruitment and selection process that is foreseen, this phase will start in October 2001
and conclude in March 2002.

Criteriafor the evaluation of the successful completion of this phase include:
a)  Themanagement structure of the project isin place.

b)  Theinfragtructure for the support of the project isin place.

¢)  Theresearchers successfully complete thar initid training.

Phase 2

During the second or development phase the emphasis will be placed on the development of the
andytica framework. This will include securing data, developing the SAMs for the provinces and
developing a prototype CGE mode. Training of the research assstants with regard to GAMS and
CGE moddling will teke place a the Universty of Sheffidd during Februay and March 2003
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usng pat of an edablished postgraduate training programme. On-going technicd training in SAMS,
CGE modds and GAMS software will be provided by the resource person. In the main this will
take place in South Africa, with, if necessary, additiond training for the project leader at the
Universty of Sheffidd. This phase of the project will take gpproximatdy 18 months to complete,
l.e, by September 2003. However, the databases will be continuoudy revised as, and when, new
data become available.

Criteriafor the evauation of the successful completion of this phase include:
a  Supply and Use SAMsfor each provincid group.

b)  Input-output SAMsfor each provincia group.

c)  Multipliersfor each provincia group.

d)  Structure of ageneric CGE modd completed.

Phase 3

The third (amdytical) phase of the project will start with a workshop in June 2003. The objective of
this workshop will be to determine and prioritise specific questions to be andysed with the CGE
models. These questions could include inter alia trade and development policies and Structurd
issues a an internationd, nationd and/or provincid level. Results will be made avalable in a series
of research reports. The questions, results, and priorities will be evduated on a sx-monthly bass.
Depending on the results of phase 4, the project will conclude by the end of March 2005.

Criteriafor the evaluation of the successful completion of this phase include:
a)  Therdevance of the questions being answered by the project.
b)  The content and relevance of the research reports.

Phase 4
Thefind (evauation) phase will shift the emphasgis to the evauation of the project.

Criteriato be usad include:
a)  Didthe project provide useful results?
b)  Should the project be extended for another fixed term?

Rescarch Infrastructure

It is proposed that a research unit be established a a specific geographic location. The reasons
include:
a)  Thenaurd synergy and interactive problem solving capacity of a group of people
located a a pecific location is higher than if those same people are geographicaly
dispersed.
b)  Although modern communication technology increases the possibility of interaction
over digtance, it gtill cannot replace regular face-to-face interaction.
c) Peoplein geographicaly dispersed locations tend to become distracted from their work
by priorities of those around them.

Snce the capacity that is locaed a Elsenburg is the origin of the initigtive in this
collaborative project and a core around which the project can be developed, it is proposed that the
research unit be established a Elsenburg. The Chief Directorate: Agriculture of the Western Cape
Province is prepared to provide physica infrastructure, such as office space, for the purposes of this
project. Researchers will have access to the library resources of the Univerdty of Stellenbosch.
Other research requirements, such as computers, acquisition of data, etc., will be budgeted for.
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Research Team

A group of sx persons will be required for this project. The group will condst of four research
assgants, each of whom will be responshle for a specific region and a junior researcher
responsible for providing assistance to the project’s researchers during the first half of the project
with regard to data collection The sixth person will be the project leader. She will coordinate the
research project and provide leadership and technical guidance to the research assgants on a daily
basis.

The criteriafor sdlecting the research assstants include:

a)  South African citizenship;

b)  anHonorsor Masters degree in Economics, Agricultural Economics or related subject;

C)  asgtrong record of achievement in mathemétical, quantitative and computing skills;

d) aninterestin acareer in economics/agricultura economics research;

€) adeermination to sudy for aMaster’s Degree or a PhD.

At least two members of the research team, and preferably more, should be drawn from
previoudy disadvantaged groups. Every effort will be made to attract candidates from such groups,
and dlowance must be made in the budget to provide additiond training to ad recruitment of
persons from previoudy disadvantaged groups.

Technicd <kills currently not avalable in South Africa will be provided by an extend
resource person. Dr Scott McDondd of the Universty of Sheffidd, UK, and the Universty of
Pretoria has indicated a willingness to act as resource person for the project. This arrangement
would involve the gppointment of an assstant to work on the project a the Universty of Sheffidd.
This will rdease Dr McDondd from other duties, provide additional technica support for the
research time and generate additionad research outputs. The involvement of an externa academic
will dso fadilitate post-graduate studies by the research assigtants.

Management
The day to day management of the project will be the respongbility of the project leader who will
act in conqultation with the Assdant Director: Agriculturd Economics. A deering committee
condggting of nine provincia representatives and one representative from the Nationad Department
of Agriculture, will be respongble for the following:

o] Brief ITCA

o] Finaise the workplan

o] Findise the budget in accordance with proposed adjustments to the proposal

o] Set the terms of reference for other Parties involved in the project

o] Findise the commitment agreements

o] |dentify feasible case studies and priorities of the project

0 Decide on capacity building training program for project committee

o] Decide on the form of research infragructure that will be established in dl nine
provinces.

o] Decide on province specific concerns that need to be captured by the choice of

accounts in the SAMs.
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Each member of the steering committee will gppoint a provincid member to serve on the project
committee. The main function of the project committee will be to asss the research team in data
collection, organisng workshops, interpretation of results, etc. The Steering Committee will adso be
regponsble for sdecting a technicd advisory committee conddting of experts, both from South
Africa and abroad, in the fidd of SAM and CGE moddling. The man function of the technica
advisory committee will be to evauate the technica accuracy of the research outputs.

Timetable
Period Dates Elsenburg Sheffield Output
1 Oct -March 2002 Selection of Researchers, SAM Structures
basic 10 and Computer
training
2 April -March2003  SAM datacollection RSA CGE mode Provisional Regional SAMs,
National CGE modd results
3 April-Sept 2003 SAM-Leontief models  Regiona CGE  mode Final Regional SAMs,
structure Regional SAM-L eontief
model results
4 Oct-March 2004 Regiona CGE models Multi-region CGE model National and Regional CGE
structure model results
April-Sept 2004 Multi-region CGE model Modél refinements Multi regional Model results
6 Oct-March 2005 Final report Final report Closing workshop
Training
Period Dates Staff Research Tra ning Location Students  Staff
1 Oct-Mach2002 PL+SRA Orientation Intro to Excel Elsenburg RAs 6 wks

2 April - Sept 2002 PL +SRA Preliminary Data Introto 10 & Elsenburg RAs 3wks

Collection SAMs
3 Oct-March 2003 PL DataClassification Introto GAMS  Elsenburg RAs 6 wks
SMcD + SRA Introto CGE Sheffield RAs 6 wks
Models
4 April - Sept 2003 SMcD Regional SAM GAMS& Matrix  Elsenburg PL+RAs 2wks
Balancing Balancing
SMcD +PL + SmpleCGE SmpleCGE Elsenburg RAs 3wks
SRA Models Models
5 Oct-March2004 SMcD +PL + CGE Modds CGE Models Elsenburg RAs 3wks

SRA

6  April -Sept2004 SMcD+PL+  Policy Analyses  Problem Solving  Elsenburg RAs 3wks
SRA in GAMS

7 Oct-March2005 SMcD +PL Policy Analyses  Problem Solving  Elsenburg RAs 3wks
in GAMS

SRA:  Sheffield based research assistant
PL: Project leader

RA: Research assistant

SMcD: Dr Scott McDonald
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APPENDICES

Appendix|  Social Accounting Matrices
[ntroduction

The SAMs for the regions will be integrated with a SAM for South Africa This approach has four
magor advantages. Firg, many of the data sources for the nationa and regiond SAMs are common.
Second, adopting a common gructure for the SAMs means that computer programmes written for
the nationd SAM can be transformed for use with the regiond SAMs. Third, integrating the SAMs
dlows the use of the SAMs to analyse the economic relationships between a region and the rest of
South Africa. And fourth, a condstent SAM for South Africa exists (McDondd, 2000a). The net
effect of these advantages is to reduce the cogst of congdructing the SAMs for the regions while
increasing the amount of useful informetion.

The initid regiond SAMs produced by this project will be for 1993; the year of the latest
available Census of Manufacturing. However a substantia proportion of the data will relate to 1995.
This is the year closest to 1993 for which an Income and Expenditure and Household Surveys were
conducted. It dso has an additionad advantage: a Census of Manufacturing was conducted in 1996
and when its results become available, probably in 2000, updated SAMs can be estimated.

The generd method of congruction will follow Stone (1962) and the System of Nationd
Accounts (UN, 1993). More specificdly, the generd approach and method follow that of McDonad
(20008) and McDondd and Berning (2000) and incorporate recent developments in information
theory and maximum entropy econometrics (see McDonad and Robinson, 1998, for an
application). This gppendix provides a brief introduction.

Structure of SAMs for South Africa and the Regions

The structure for the regiond SAMs will be the same as that adopted for South Africa, see Figure 1
for an overview and Tables Al to A4 for details about the accounts. The most distinctive feature of
this SAM, in contrast to previous SAMs for South Africa, is the separate identification of
commodity and activity (industry) accounts. At the core of the SAM are the supply and use matrices
for 1993, which have recently been released by Statistics South Africa; these contain the latest
avalable dructurd data on production in South Africa. As more later production data becomes
available the SAMs can be revised. The separation of commodity and activity accounts ensures that
trade reationships are recorded in a manner amenable to CGE modds the types of SAMs
previoudy developed for South Africa are one of a number of reduced form SAMs tha can be
produced from this more genera form of SAM.

There are a number of other developments in the sructure of the SAM. The classfication of
households adopted for the SAM is different from that previoudy used for South Africa In addition
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to digtinguishing between households on the basis of racid group and income, these SAMs dso
identify households by their location (urban/rura). Moreover, the number of household groups for
each racid group is not the same. The household groups have been determined by reference to
household characteridtics identified from data in the Income and Expenditure and October
Household Survey. The household groups identified necessarily involve degrees of compromise.
Not only must the choice of household groups reflect population structure, it must dso reflect the
digribution of income. The net effect is a st of household groups tha more closdly reflect the
sructure of the South African population than the traditiona race and quintile Sructure.

The other mgor difference is the incluson of an account for Corporaions. This was an
important omisson because subgantia proportions of household incomes ae remitted via
Corporations rather than form direct sales of factor services.

The find development is the disaggregetion of the agriculturd accounts. The initid SAMs
will be produced with a single account for agriculturd commodities and activities: these SAMs can
be used immediaidy for economic andyds relevant to the Province. The agriculture accounts will
then be disaggregated in two ways. First, different farm types, defined by agronomic aress, will be
identified as separate activities. The farm types will therefore be egion specific. Second, a range of
agriculturd commodities will be identified, eg., wheat, maize, wine, deciduous fruits, beef, etc. The
commodity accounts will be the same for dl regions. In pat because of the need to map inter-
regiond trade flows but adso to fadlitate inter-regiond comparisons of the implications for
households. The dassfication of commodities will be reducible to the commodity account Structure
used by the Globa Trade Anayss Project (GTAP). This will dlow the project to berefit
immediately from the results semming from GTAP.

A full liging of the (proposed) accounts is given in Tables A1 to A4. These tables are based
on the exiging SAMs for South Africa and Western Cape, but only include single commodity and
activity accounts for agriculture. Table A4 detalls the commodity and activity accounts for used in
the Western Cape SAM; hence these accounts are only illudrative, the fina accounts will depend
upon the specific data available for each region.
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Table Al

Commodity and Activity Accounts

No. |Commaodity and Activity| No.| Commodity and Activity| No. |Commodity and  Activity
Accounts Accounts (continued) Accounts (continued)

1 |Agricultural products 33 |Basic chemical products 65 |Household appliances

2 |Coal and lignite products A |Fertilizers 66 |Office machinery

3 [Gold and uranium ore products | 35 |Primary plastic products 67 |Electric motors

4 [(Other mining products 36 | Pesticides 68 |Electricity apparatus

5 [Meat products 37 |Paints 69 |Wire and cable products

6 |Fish products 38 | Pharmaceutical products 70 |Accumulators

7 |Fruit and vegetables products | 39 |Soap products 71 |Lighting equipment

8 [Oilsand fats products 40 | Other chemical products 72 |Other electrical products

9 [Dairy products 41 |Rubber tyres 73 |Radio and television products

10 [Grain mill products 42 |Other rubber products 74 |Optical instruments

11 [Animal feeds 43 |Plastic products 75 |Motor vehicles

12 [Bakery products 44 |Glass products 76 |Motor vehicles parts

13 [Sugar products 45 |Ceramicware 77 |Other transport products

14 [Confectionary products 46 | Ceramic products 78 |Furniture

15 (Other food products 47 |Cement 79 |Jewdlery

16 |Beverages and tobacco products| 48 |Other non-metallic products 80 [Other manufacturing

17 |Textile products 49 |Iron and steel products 81 |Electricity

18 [Made-up textile products 50 |Non-ferrous metals 82 [Water

19 [Carpets 51 | Structural metal products 83 [Buildings

20 [Other textile products 52 [Treated metal products 84 |Other constructions

21 (Knitting mill products 53 [General hardware products 85 |Trade services

22 (Wearing apparel 54 [Other fabricated metal products | 86 |Accommodation

23 |Leather products 55 |Engines 87 |Transport services

24 |Handbags 56 |Pumps 88 [Communications

25 |Footwear 57 |Gears 89 [FSIM

26 |Wood products 58 | Lifting equipment 90 [Insurance services

27 |Paper products 59 | Genera machinery 91 |Real estate services

28 [Containers of paper 60 [Agricultural machinery 92 |Other business services

29 (Other paper products 61 [Machine-tools 93 |General Government services

30 |Published and printed products | 62 |Mining machinery A |Health and social work

31 |Recorded media products 63 |Food machinery 95 |Other services/ activities

w
N

Petroleum products

Other special machinery
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Table A2 Factor and Household Accounts
No. |Factor accounts No. [Factor accounts (continued)

1 |Gross Operating Surplus

2 |African Legidlators, senior officials and managers 24 |Asian Legislators, senior officials and managers

3 |African Professionals 25 |Asian Professionals

4 [African Technicians and associate professionals 26 |Asian Technicians and associate professionals

5 |African Clerks 27 |Asian Clerks

6 |African Service workers and shop market sales| 28 |Asian Service workers and shop market sales
workers workers

7 |African Skilled agricultural and fishery workers 29 |Asian Skilled agricultural and fishery workers

8 |African Craft and related trades workers 30 |Asian Craft and related trades workers

9 |African Plant and machine operators and| 31 |Asian Plant and machine operators and
assemblers assemblers

10 |African Elementary occupations 32 |Asian Elementary occupations

11 |African Unspecified 33 |Asian Unspecified

12 |African Armed forces 34 |Asian Armed forces

13 [Coloured Legislators, senior officialsand managers | 35 |White Legislators, senior officials and managers

14 [Coloured Professionals 36 |White Professionals

15 | Coloured Technicians and associate professionals | 37 |White Technicians and associate professionals

16 |Coloured Clerks 38 |White Clerks

17 [Coloured Service workers and shop market sales| 39 |White Service workers and shop market sales
workers workers

18 [Coloured Skilled agricultural and fishery workers 40 [White Skilled agricultural and fishery workers

19 |Coloured Craft and related trades workers 41 |White Craft and related trades workers

20 |Coloured Plant and machine operators and| 42 |White Plant and machine operators and
assemblers assemblers

21 (Coloured Elementary occupations 43 |White Elementary occupations

22 (Coloured Unspecified 44 |White Unspecified

23 [Coloured Armed forces 45 |White Armed forces
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Table A2 Factor and Household Accounts (continued)

No. |Household accounts No. |Household accounts (continued)
1 |African Urban Quintile 1 16 |Coloured Urban Quintile 3b
2 |African Urban Quintile 2 17 |Coloured Rural Quintile 1
3 |African Urban Quintile 3 18 | Coloured Rura Quintile 2a
4 |African Urban Quintile 4 19 | Coloured Rural Quintile 2b
5 |African Urban Quintile 5a 20 |Asian Quintile 1
6 |African Urban Quintile 5b 21 |Asian Quintile 2a
7 |African Rura Quintile 1 22 |Asian Quintile 2b
8 [African Rural Quintile 2 23 |White Urban Quintile 1
9 |African Rura Quintile 3 24 {White Urban Quintile 2
10 [African Rural Quintile 4 25 |White Urban Quintile 3
11 |African Rural Quintile 5a 26 |White Urban Quintile 4a
12 |African Rural Quintile 5b 27 |White Urban Quintile 4b
13 |Coloured Urban Quintile 1 28 |White Rural Quintile 1
14 [Coloured Urban Quintile 2 29 |White Rural Quintile 2a
15 [Coloured Urban Quintile 3a 30 |White Rura Quintile 2b

Table A3 Other Accounts
No. |Other Accounts No. |Other Accounts (continued)

1 ([Business Enterprises 11 |Government Consolidated

2 |Commodity Taxes 12 |Provincial Government

3 [Import Duties 13 [Savings

4 |Export Taxes 14 [Stock Changes

5 |[Production Taxes 15 [Other Capital

6 |Income Taxes 16 |Rest of South Africa Commodities
7 |Commodity Subsidies 17 |Other Rest of South Africa

8 |Production Subsidies 18 |Rest of World Commaodities

9 |Province Taxes 1 19 |Other Rest of World

10 |Province Taxes 2
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Table A4 Agricultural Commodity and Activity Accounts for Western Cape
No.|Agricultural Commaodity Accounts No. [Agricultural Commodity Accounts (continued)
1 |Maize 16 |Deciduous Fruit (excluding grapes)

2 |Wheat 17 |Rooibos tea

3 |Rice 18 |Flowers

4 (Other grains 19 |Other horticultural

5 [Oilseeds (includes canola) 20 |[Cattle (dairy and beef)

6 |Legumes and fodder crops 21 [Sheep

7 |Sugarcane 22 [Pigs

8 [Cotton 23 [Poultry

9 [Other field crops (including tobacco) 24 |Other livestock

10 | Potatoes 25 |Game

11 | Vegetables (excluding potatoes) 26 |Dairy (milk and cream)

12 |Citrus 27 |Anima fibres

13 [Subtropical Fruit 28 |Fisheries

14 |Viticulture 29 |Forestry

15 [Table Grapes

No.|Agricultural Activity Accounts Corresponding Statistical Region

© 00 N O O A W DN PP

Metropolitan Area
Boland

Ruens/ Grabouw
Southern Cape

Little Karoo

Breede River / Witzenberg
Swartland

Olifants River

Great Karoo

Statistical region 1
Statistical region 2
Statistical region 3
Statistical region 4
Statistical region 5
Statistical region 6
Statistical region 7
Statistical region 8
Statistical region 9
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Figure1: Structure of South Africa and Provincial SAMs
Commodities Activities Factor Payments Households Corporations Government Capital Account Rest of World Total Incomes
Commodities Combined Use Household Government Investment & Export Revenuel Commodity
Matrix Consumption Consumption Inventory incl of Subsidies [demand
Expenditure Expenditure Expenditures
Activities Domestic Supply
Matrix
Factors Value Added Domestic Government Factor  Income|Factor incomes
employment employment from Abroad
Households Labour incomes Inter-household Transfers & Government Remittances  to|Household
and distributed transfers Payments to Transfers to Househol ds from|incomes
profits Households Households Abroad
Corporations Undistributed Government Corporation
profits Transfers to Income
Corporations
Government Tariff revenue  Indirect tax Taxes on labour Tax Revenue Tax Revenue Tax Revenue Government Government
revenue less and profits from Households from from Capital Income from[revenue
subsidies Corporations Account World
Capital Account Household Savings by Government Current Account|Total savings
Saving Corporations Saving BoP
Rest of World Imports Factor payments Imports and Net Transfer Imports and Imports and Total imports
abroad Transfers Abroad Transfers Transfers
Total Commodity Production Factor outlay Household Corporation Government Capital Total exports
Expenditures Supply expenditure Expenditure expenditure expenditure
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Integration of SAMs

Integration of the SAMs dlows andyses of economic relaionships ketween the regions and the rest
of South Africa By combining the processes of congdructing SAMs for the Regions and South
Africa, and adopting common dgructures, the development of a multi-regiond SAM for South
Africa is made less difficult. Figure 2 illustrates how the SAMs can be combined to produce a
multi-regiond SAM.

On the main diagond of the matrix in Fgure 2 are the SAMs for South Africa and a Region
excluding the accounts for the rest of the world. The rest of the world accounts for South Africa
come directly from the SAM for South Africa The ‘trade’ accounts from the Regiond SAM have
to be separated according to whether they relate to trade with South Africa or the rest of the world.
The mogt difficult pats ae the identification of trade flows within the nation date, and, in
paticular, the adjusments required to the South Africa SAM. However a substantid part of this
task needs to be undertaken in congtructing the Regiond SAM; namely the separation of trade flows
between the Region and South Africa; and the Region and the rest of the world.

Table2: Multi-Regional SAM for One Region and South Africa
Region South Africa Rest of World Total
Region Regional SAM Exports to S Africa | Exports from || Incomesto Region
from Region Region
South Africa Imports to Region | SAfricaSAM Exports from S| Incomesto SAfrica
from S Africa Africa
Rest of World Importsto Region Importsto S Africa
Total Expenditures by | Expenditures by S
Region Africa
Data Requirements

Five mgjor data sources are required for the SAM
1. Nationd/Regiond Aggregate Accounts.
2. Supply and Use Matrices for South Africa
Censuses of Manufacturing, Mining and Other Activities.
Agriculturad Accounts.
Income and Expenditure and October Household Surveys.

o > w

The SAMs for South Africa and the Western Cape have used these data sources. Many of the
costs associated with learning about the structure, content and idiosyncrasies of these data sources
have dready been borne; hence there will be economies in the subsequent development of regiond
SAMs.
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SAM Esimation and Reconciliation

The congruction of a SAM requires the use of data from a range of different sources, many of
which are surveys. Nationa account datisticians therefore face a subdantia task in reconciling
these data Many ealy SAMs and input-output tables relied heavily upon the knowledge and
judgement of the datidicians Concerns about the unscientific nature of this agpproach led
authorities to advocate the adoption of more forma methods of reconciling accounts. With on-going
developments in computer technology the range of practicd methods for reconciling SAM  accounts
has increased. The development of these methods has produced a number of benefits, not only can a
SAM be congructed more rapidly, datisticians can make use of a wider range of information and a
SAM can be progressively improved as more information becomes available.

The most commonly gpplied method for reconclling SAMs and inter-indudry (matrix)
databases is the RAS method (see Stone et al., 1963). This method relies upon known and certain
row and column (or control) totals and a series of best estimates of the unknown eements of the
matrix. The method achieves reconciliation by adjusting the dements of a matrix by means of row
and column multipliers such that the row and column totds are made consigtent with the control
totas, the biproportiond adjustment method. Variants of the RAS method dlow for the incluson of
known eements of the matrix. However, the RAS method cannot be used in dtuations where the
control totas ae not known or are subject to a degree of uncertanty: a dtuaion typicdly
encountered when condructing a regiond SAM. Moreover, the RAS method requires the
impodtion of a lage number of implicit redrictions/condraints, which cannot be reedily justified
and are often quas-arbitrary.

An dternaive method is the Stone-Byron method (Stone, 1974; Byron, 1976 and 1996). For
this method the knowledge and judgement of the satiticians enters at the second order level by the
impogtion of tolerances upon the edimates rather than through the estimates themsdves. More
recently a method of estimating and baancing SAMs based on information theory and entropy
econometrics has been developed (see Golan et al., 1994; Robinson and McDonald, 1998, for
goplications). Among the advantages of this method is the minimisation of the induson of
information based upon judgement rather than knowledge, the avoidance of the need to know
account totals with certainty, and the speed with which new and/or additional information can be
incorporated into a SAM. This is the method that would be used to estimate and baance the SAMs
for the Regions.

Entropy Difference Method

The guiding principd of the entropy difference method is to use only the known information, and
then to seek the most probable distribution of other eements consstent with the known data As
new information becomes avalable so the estimated SAM can be rapidly revised. A vaiety of
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related Bayesan edimation techniques, known as “maximum entropy econometrics’ have recently
been developed (Golan et al., 1996). Golan et al., (1994) gpplied these techniques to the estimation
of an inter-industry table with known row and column totds, i.e, the classcd RAS problem. This
methodology has been extended to Stuations where there are different kinds of prior information
than row and column totals (Robinson et al., 1998).

The determinigtic verson of the cross entropy method is a generdisation of the RAS method.
The objective is to etimate a SAM in which the entropy distance between a prior and new SAM is
minimised and is condgtent with the avalable information. As such the procedure is a non-liner
congtrained optimisation problem based on probability distributions.

However the compilation of a SAM typicdly requires the compilation of a condgent data
series from data with noise, eg., commodity and activity account totas from SUPPLY and USE
matrices may differ; totd expendituresincomes for households are disaggregates derived from
partid (survey) data, etc. The cross entropy method can be generdised to incorporate row and
column sums that are not fixed parameters but involve errors in measurement, and to use initid
edimates that are not fully condgtent. In this context the standard assumptions in regresson
andyss, eg., the eror is didributed with zero mean and congant variance, the independent
variables are non-sochastic and there is no prior information about the parameters, are very
redrictive. A SAM is a framework for organising data, not a model, but there is the potentia for
ubgtantid amounts of missng information. The issue therefore is not the specification of an error
generating process, but a problem of error measurement.

Robinson et al., (1998) have extended the Cross Entropy criterion to include an “erors in
vaiables’ formulation where the independent variables are measured with noise as opposed to the
“errors in equations’ gpproach of classca econometrics where the process is assumed to include
random noise. This variant does not require the best/initid estimates of the SAM to be baanced:
indeed there is good reason to believe that baanced initid estimates will be the exception rather
than the rule. If the initid SAM is not baanced it implies that a cross entropy measure of zero is not
possible because the prior is not feasble. The idea is to find a new feasble SAM that is entropy-
close to the infeasible prior. Very importantly, cross-entropy methods dlow the incluson of other
types of information, including the knowledge and judgement of naiond accounts daidicians.
These include moment condraints, and linear aggregation equdities and/or inequdities, eg.,
macroeconomic aggregates and sub-matrix control totals from a macro SAM. When deriving the
regional SAMs and important condraint will be that they afully conastent with the National SAM.

Summary

The mgor benefit from usng the entropy difference method is the paramonious use of information.
This has five important potentid benefits for datisticians. Fird, it enables the datidtician to begin
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producing SAMs early on in the data compilation process. This facilitates the identification of
weeknesses in the current information and thereby can direct the future efforts of the daidicians.
Second, as new information becomes avalable, ether in the form of revised initid estimates or
additiona congraints, so new and balanced SAMs can be produced very rapidly - hours as opposed
to days and weeks. Third, the estimation process generates estimates of shadow prices for cels in
the matrix. These shadow prices represent the value of extra information rdating to that cel, and
hence can direct the daidician's effort in the gathering of extra information. Fourth, it provides a
means of updating benchmark SAMs to a more recent year. This is particularly important when the
year chosen for benchmarking the accounts proves to be atypica. And fifth, provisond versons of
a SAM can be incorporated into multi-sector models a an early sage. This dlows the synergies
between the activities of the national account datisticians and moddlers to be exploited so as to
direct further the efforts of government statisticians.

Appendix |1 Generic Computable General Equilibrium Model

The modd will be in the generd dass of neodasscad modds. The modd will gart from an exising
CGE modd for South Africa, but this will be refined and developed throughout the period of the
project. A brief non-technical description follows. More details are available in McDonad (2000b).

The proposed quantity flows are illustrated in Figure 1. The modd will make extensve use of
the Armington assumption, i.e, imperfect subgtitution (Armington, 1969). Activities will choose the
quantities of different commodities, QXAC,, to produce on the basis of reative prices and the ease
of subdtitutability. Domestic production, QXC¢, will be sold on ether the domestic market, QD, or
exported, QE;, on the basis of reaive prices and the ease of subdtitutability. Domestic outputs will
then be combined with imported commodities, QMc, to produce composite commodities, QQ, that
will be digributed to domestic find demand categories. The proportions of imports and domestic
goods will be determined by relative prices and the ease of subdtitutability. A consequence of using
the Armington assumption will be that the impacts of changes in world prices on the economy
depend upon the dadiicities (degrees) of subdtitutability and the shares of importsexports in the
composite commoditiesdomestic production functions. This typicaly reduces the sendtivity of a
modd to the specification of unknown parameters.
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Figurel Quantity Flows
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Decisons about the quantities of commodities produced by domedtic activities, exported,
imported and adlocated to different categories of find demands will depend upon reative prices.
Consequently, the price system will be critica to the operation of the modd. Moreover the price
sysgem will encompass the governments price policy insruments. Figure 2 provides a schemdtic
illugtration of the price system that is planned for the modd. Since governments have a wide range
of pricetax indruments the price sysem will inevitably be moderatdy complex. Product taxes will
have three specifications, tariff rates (tm), export tax rates (te;) and saes tax rates (tgc). Taxes on
production will be of two forms, indirect tax rates on production (ta;) and value added tax rates
(tva;). Marketing margin rates will be endogenoudy determined by the efficiency with which
marketing services are produced. The other tax indruments will be direct/income tax rates for

households and enterprises. This price sysem will adso dlow for the posshility of imperfect
competition.

The price sysem will capture the man mechanisms through which the government can
influence the operation of the economy. Specificdly, government policies will determine the choice
and leveds of tax indruments. The range of tax indruments included in this modd dlows for the
subsequent analyses of awide range of tax policy experiments.
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Figure 2 Price System
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An important dimenson of the modd will be the modding of factor markets and household
consumption. The modding of factor markets will exploit the detalled data on employment and
income from employment captured by the SAMs  Production rdationships will dlow for
subgtitutability between factors, i.e, capitad for labour, and between different types of labour on the
bass of sill and racid classfications. Hence factors of production will be treated, in generd, as
imperfect subditutes and the dadicity (degree) of subditutability will vary between infinity and
zero. Consequently the factor demand functions and incomes will be extensvely disaggregated. Full
employment will not be assumed in the generd case the modd will dlow factor specific
assumptions about the extent of employment for each type of factor, one of which is full
employment.

The dissggregation of the vadue added accounts in the SAMs will be matched by the
disaggregation of the household accounts. Therefore the operations of factor, especialy labour
markets, will have implications for household incomes and the didribution of income. The basic
modd will use an extended linear expenditure sysem. This dlows subgtitutions in consumption
petterns after the satisfaction of subsstence requirements, where degrees of subgtitutability and
subs stence requirements differ by household type.

---00000---
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