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PROLOGUE

This monograph represents an attempt to design a compre-
hensive empirical model linking the houschold with the macro-
economy, for the purpose of investigating the impact of
stabilization and adjustment policies on the poor.

The subject has achieved prominence 1in recent years as
many extensive reform programs were adopted in countries of
Sub-Saharan Africa, and concern arose among policy makers about
impact on the disadvantaged. Despite the urgency of reforms,
however, and the need to be informed of potentially adverse
impacts, no comprehensive empirical fremework for analysis has
as yet been suggested or utilized.‘ The reasons are that given
the complexity of the wvarious links between the household and
the macrceconomy, and especially thcse pertaining to dynamic
adjustment, compromises must inevitably be made between detail
of analysis, data availability and policy relevance. The
monograph presents a model that has arisen out of a compromise,
between these diverse objectives. The framework which hope-
fully can be applied to several country analyses, emphasizes
the general structure of the model rather than country specific
issues.

The 1idea for this monograph first arose in June 1987
during a workshop held at Cornell University under the auspices
of the Cornell Nutritional Survey Program. That meeting brought

together researchers working on adjustment at the macro level
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and experts on the microeconomics of households. The ideas and
inspirati~ns from that meeting resulted in my undertaking the
design of an empirical macro-micro framework in the course of
1988 under the auspices of +the Cornell Food and Nutrition
Policy Program (CFNPP) in the context of their eccnomic policy
analysis program for Africa. A first draft of the monograph was
presented and discussed at meetings first in Arusha, Tanzania
and then 1in Cornell both 1in December 1988. The extensive
comments and suggestions received from participants in these
meetings and particularly by the CFNPP staff subsequently in.
the first few months of 1989, led me to undertake a major
revision in the course of the summer of 1989.

There are several people who have contributed in various
ways towards the completion of this monograph. Per Pinstrup-
Andersen must be credited for his early insistence that macro-
micro links can 1indeed be modeled, and for his skill in
organizing the workshop and subsequent project that supported
this work. David Sahn has provided continuous support and
stimulation throughout the project. I owe him a special
acknowledgement. Several colleagues at the CFNPP have
contributed with helpful comments and suggestions. While I can
identify Harold Alderman, Eric Thorbecke, David Blandford, and
Paul Dorosh, I am sure there are others whose suggestions have
been passed to me anonymously. Apostolos Condos cf the Food and
Agriculture Organization of the United Nations was the first to
stimulate my work on stabilization and structural adjustment

programs as early as 1984, and has kept motivating a lot of my
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subsequent work in that area. I owe him special thanks. The
manuscript was skillfully typed by Liza Vakalopoulou.
Finally a special thanks to my family for their unending
tolerance of my long travels and many shortened weekends.
Needless to say, responsibility for the contents of the

monograph resides solely with the author.

Alexander H. Sarris

Athens, Greece

September, 1989
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EXECUTIVE SUMMARY

A MACRO-MICRO FRAMEV.ORK FOR ANALYSIS OF THE IMPACT OF

STRUCTURAL ADJUSTMENT ON THE POOR IN SUB-SAHARAN AFRICA

The advent of Stabilization and Structural Adjustment
Programs (SSAP’s) in Sub-Saharan Africa (SSA) has given rise to
many debates about their merits, effectiveness and more
recently about their impact on the poor. Given the complexity
of interactions at the micro, sectoral, and macro levels, it is.
nearly impossible to have intuition and make evaluations of
impacts of policy changes without recourse for comparison, to
states of the -economy that would prevail under different
alternative -scenarios. These latter "counterfactual" pictures
of the economy, however, can only be viewed with the help of
descriptive empirical models.

The monograph presents an empirically implementable
modeling methodology suitable for the analysis of the impact of
macro and sectoral economic ©policies on households. While the
methodology is general -enough to be wused for analysis of
impacts on all types of households, it is particularly focused
on the poorer types, namely those about which much recent
concern has arisen.

The link between macro policies that are the objects of
reform, and househnld level welfare necessarily passes through
sectoral variables. This implies that the appropriate framework

for analysis must exhibit sectoral specificity, as well as



simultaneous determination of micro and macro variables.
Structural adjustment, furthermore, 1is an inherently medium
term dynamic process of economic transformation, namely change
of economic institutions and modes of behavior. These
considerations imply that the appropriate framework for
empirical analysis is a model of the recursive dynamic
computable general equilibrium (CGE) variety.

While several models of this type with income distribution
detail, have been estimated and applied in developed and
developing countries, the one proposed here emphasizes and .
differs in three specific aspects that are deemed crucial in
the context of SSA as well as for the analysis of SSAPs. First,
it advocates a bottom-up approach to modeling, namely from the
micro to the macro rather than vice versa. This is done so that
those economic features that are characteristic of the poor are
readily reflected in the upper level macro-modeling structure.
Second, substantially more emphasis is placed on economic
structure and behavior, rather than sectoral detail. This is
done because on the one hand adjustment in .various markets
which determine model behavior, depend strongly on economic
structure, and because structural features such as various
types of duality are prevalent in SSA. This emphasis on
structure implies that smaller models with +the appropriate
features can be as useful as larger more data intensive ones.

The third distinctive feature of the methodology is its
emphasis on "stock~flow consistency". At any moment in time an

economy is characterized by the state of its stock variables
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such as amounts of physical and human capital, physical

resources and financial assets. Changes in these stocks, within

a time period are reflected in the familiar flow identities of
national accounts, or in more detail in a Social Accounting
Matrix (SAM). To depict dynamic changes, modeling of stock
variables as well as their changes 1is necessary. Flow
equilibrium within a period determines the stock changes that
update the stocks for the next period in a recursive manner.
The implications of this approach are that the economy is
represented on the flow side by a SAM, while on the stock side .
by asset liability balance sheets for the major institutions.
The stock flow consistent conceptual framework at both micro
and macro levels, 1is shown to be quite helpful in the
organization of micro-level household survey data, as well as
macro information.

A review of the salient features of CGE models reveals
that they have many capabilities that are desirable from the
viewpoint of macro-micro interactions, such as product and
factor substitution, factor mobility, market structure,
possibiilty for incorporating money and other assets, as well
as dynamics. While CGE models are the most comprehensive
empirical tool currently available for medium term macro policy
analysis, they nevertheless have limitations which reflect the
very limitations of economic science. The so-called closure
rule debate 1is examined and shown to involve none else but
fundamental disagreements among economists of different

persuasions regarding the way economies work. These
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disagreements do not subtract from the value and potential of
CGE models, but rather point out that special care should be
taken in specifying model structure and modes of market
adjustment.

The specification of the within-period or "static" part of
the model starts with an outline of the types of households and
stock variables that ought to be considered. These are in
essence what determines the state of the economy. Macro flow
constraints are then discussed. These delineate the overall
macro "boundaries" within which the model must operate. A.
subsequent discussion of activities suggests about ten types of
activities that should be considered as a "minimum" for a
realistic model in the <context of SSA. The discussion of
production shows how a given activity column within a SAM can
be split into a modern or formal part and an informal
unincorporated part, the %asic reasoning being that the
technology of production for the similar products of the
activity is different in +the formal and informal sectors.
Production in a given activity depends, apart from intermediate
inputs and primary factors, on productivity enhancing
availability of public infrastructure and capital.

Labor demanded by a given activity is postulated to be a
mixture of labor of different skills. Availability of labor of
a' given skill is fixed within the period, and apart from self-
employment, determines labor supply. Within certain skill
classes labor markets operate more like fix-price markets,

namely with fixed wages and potential wunemployment. Within
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other skill <classes, the labor markets «clear with endogenous
nominal wages. Fixity of sectoral capital as well as the number
of self-employed 1in the short-run, provides a mechanism for
generating profits, which along with labor returns constitute
value added.

The value added generated at the production block is
distributed to various household types according to their
ownership of the various types of capital as well as labor

skills. Self-employed labor is treated like <capital receiving

part of the generated profits. Assuming appropriate .
distributions for wages and profits can generate the
distribution of income among households within a given

household <class, and hence the number of absolutely poor
households.

Private consumption 1is postulated to follow a permanent
income type of specification, with allocation of consumption
expenditures among different commodities, following standard
expenditure systems. Government consumption is viewed as
intermediate input to the production of a "public good", the
output of which, namely the total demand for public services,
is bought by private consumers as well as by the government
itself. Demand for exports, as well as demand for competitive
imports are treated in a conventional differentiated product
mode.

One of the key components of the model 1is the determina-
tion of investment and the financing of capital expenditures.

The desired sectoral capital stocks are first determined as
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functions of realized profit rates, as well as the costs of
capital and labor. These, when compared to existing capital,
determine desired investment, to which desired stock changes
are added. The cost of these investments as well as the cost of
working capital determine the financing requirements of firms.
The sources of finance are both internal to the firm through
retained earnings or external through loans from households and
banks.

Portfolio decisions of households are analyzed in order to
determine the availability of funds to firms, as well as the
portion of household savings out of full income devoted to
human capital formation &and other types of asset formation.
Aggregation across household types yields the total availabi-
lity of household funds for various types of firms and activi-
ties. The availability of commercial bank loans, is a function
of the domestic money creation mechanism which, of course,
depends on the domestic public deficit.

Once the various sources of finance are determined, firms
are postulated to realize or not their investment plans
according to whether their internal savings plus external
finance is greater or not than their financing requirements.
Firms that exhibit excess supply of ’funds realize all their
desired investments, while those with excess demand for funds
are rationed, and realize only a fraction of their desired
investment. In this fashion the model 'combines the forced

savings Keynesian type of investment ©behavior with the more

classical savings driven investment determination.



b

The dynamic part of the model basically updates all stock
variables as a function of the equilibrium flow variables of
the one period model. 1t also updates al] variables which are
held nominally fixed within a period. Labor skill availabili-
ties are updated ag a function of education and training.
Household numbers in the various classes are then determined by
reference to the skill composition of households. Households
determine the Proportion of their Jlabor that will be self-
employed on the basis of past returns to self-employment.
Sectoral capital stocks are wupdated in a8 standard way by
reference to realized sectoral investments. New ownership of
sector capital stocks by different liousehold types is
determined as a function of each household's contribution of
investible funds, and each sector’s use of such funds.
Financial asset variables are updated trivially by reference to
the changes in the various types of assets, wvhich are
determined endogenously in the static equilibrium part of the
model.

Apart from the basic model structure, summarized above,
the monograph outlines several extensions that are deemed
pParticularly relevant for SSA. Given the importance of the
agricultural sector in SSA, and the frequent need for product
specific detail within an overall macro system, it is shown how
product disaggregation can be done only by splitting the rows
of a SAM for a given aggregate agriculture subsector, following
supply-utilization accounts, without having to generate the

Same number of respective SAM columns. Then it is shown how to
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empirically model import rationing and the subsequent emergence
of parallel foreign markets for goods and foreign exchange.
This aspect is particularly relevant for SSA where such markets
are not only prevalent, but among the chief objects of reform.
Finally, the model is extended to incorporate the simultaneous
existence of official marketing parastatals and free domestic
markets. This structural aspect 1is particularly relevant in
Africa in the context of staple food marketing and again is the
object of reforms.

In a final chapter, a schematic and very simplified two .
sector model, that incorporates several of the structureal
features of the overall suggested model, is analyzed in order
to gain some intuition about the properties of +the overall

model. It is shown there that SSAPs present the adopting

governments with painful short-run dilemmas, among which the
choice is not always <clear, and the danger of adverse
unintented short and medium term impacts quite severe. It is

for this reason that ultimately the use of empirical planning
models of the type suggested in the monograph are necessary and

useful.



1. INTRODUCTION

The purpose of this monoagraph is to present an empirically
implementable framework for analyzing the short and medium term
impact of stabilization and structural adjustment programs
(SSAP) on the poor  segments of the population in Sub-Saharan
Africa (SSA). Almost all countries in SSA have adopted SSAPs in
recent years, either willingly or more frequently at the
recommendation of the International Financial Institutions
(IFIs), namely the International Monetery Fund (IMF) and the
World Bank (WB). The adoption of these programs has been
inevitable given the substantial internal and external
imbalances of most SSA countries. that developed during the
decade of 1970-80 and reached crisis proportions in many
countries in the early eighties. The origins of the crises in
turn and the similarity of responses of many SSA countries, are
probably not unrelated to the post-independence pattern of
political‘economic structures that were crucial for the path of
African development. The largely western ideals of growth
through industrialization, the formation of &an urban based
middle class, the principle of agricultural taxation in order
to generate surplus for growth, and Ain many countries beliefs
in socialism and state intervention, were very influential in
shaping African institutionz and policies during the post-
independence period. It is largely these institutions and
policies that have been held accountable for the growing crisis

in Africa in response to external shocks, and that have been
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the object of reforms under the SSAPs (World Bank (1981,
1984)). Given the political alliances behind the policies, and
the power of the classes that benefitted in one way or another
from the functioning of +the various institutions it is not
surprising that the adoption of SSAPs has been controversial in
all countries, and that their implementation in many cases has
been strongly resisted. The issues of the origins of the crises
and the SSAPs, as well as resistance or not to implementation,
however, will not concern the discussion to follow. While
important in understanding the functioning of the economic
system in any country, and in explaining the past pattern of
growth, these political economic features have to be considered
as exogenous in a largely empirical economic analysis.

The Dbasic objective of stabilization policies 1is to
achieve sustainable reductions in the current account of the
balance of payments and the fiscal deficit, as well as the
inflation rates. Structural adjustment in turn refers to
reforms of policies and institutions, microeconomic (such as
taxes), macro-economic (such as fiscal measures) and
institutional (public sector reforms), (World Bank (1988)).
Stabilization policies are supposed to operate in the short run
(one-two years), while structural adjustment policies are
designed to be effective in the medium run (typically three-
five years),

While the necessity of some sort of SSAP for most
countries in SSA has not been much in doubt, given the

seriously deteriorating internal and external conditions during
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the seventies and early eighties, the particular nature of the
programs that were implemented quickly raised the concern of
both recipient governments as well as external donors about the
possible adverse consequences for certain and in many cases
already disadvantaged groups. UNICEF (see Cornia et.al (1987)),
IMF (see IMF (1986) and Heller et.al 1988)), and the World Bank
(see Huang and Nicholas (1987)) have all recognized the
possibility and importance of thes; adverse impacts. However,
very little of empirical importance has as yet been done to
assess in a meaningful fashion the magnitude and the type of
the relevant impacts. The consequence Jis that many of the
recent country specific programs designed to mitigate the
social costs of adjustment, resemble more traditional poverty
alleviation programs rather than ones designed to facilitate a
transition of the poor to a new more sustainable economic level
without the adverse consequences of the alleged shocks induced
by SSAPs.

In a 'general sense adjustment entails the realignment of
domestic demand with available resources, and changing supply
and th: production structure so as to eiiminate the external
deficit. Since demand can be curtailed more easily and faster,
through for instance changes in public expenditures and money
supply, it tends to be the focus of the first attempts at
correcting disequilibria. Hence the association of short-run
stabilization efforts with demand reductions. Changes on the
supply side, however, are more difficult and slower to

implement and hence tend to be associated with medium-run



structural adjustment efforts.

As the elimination of the external disequilibrium is the
primary focus of adjustment, trade policies figure prominently
in all adjustment programs. Apart from these there are two
other general classes of policies that are usually instituted.
These come under the headings '"resource mobilization", and
"efficiency of resource use".

Trade policies usually comprise two sets of measures, one
aimed at export promotion, the other at import liberalization.
Under export promotion, which is one of the major objectives of
SAPs, come;

a) Financial incentives such as: exchange rate reforms,
reduction of export duties or taxes, relaxation of export
quotas or regulations, 1introduction of export subsidies
and other financial incen.ives, improvement of credit
arrangements for exporters, allowance of duty free imports
for exporters.

b) Institutional reforms such as: the establishment or
enhancement of export development funds and/or export
promotion agencies, and the establishment of free trade or
export processing zones.

Import liberalization policies usually comprise removal of
quotas or licensing restrictions, rationalization of tariffs
and protection, and changes in import regulations and
procedures, )

Domestic resource mobilization wusually comprises three

classes of measures under the general leadings "fiscal
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policies", "Monetary and credit policies", and "external
borrowing policies". Fiscal policies are divided among revenue
and expenditure policies. Revenue ©policies include revenue

targets, improvement of tax collection and compliance, general

tax increases, shifts to ad-valorem from specific taxes,-
indexing specific taxes, and tax incentives for businesses.

Expenditure policies include specific expenditure targets,

rationalization of public investments, current expenditure cuts
and in particular subsidy reductions and wage/hiring reductions

in the public sector, limits on transfers to public
enterprises, and improved monitoring and control of public
expenditures.

Monetary and <credit policies comprise limits in public
sector and private sector credit, decontrol or higher ceilings
on interest rates and specific deficit targets. Policies with
respect to external borrowing usually include 1limits on new
foreign borrowing and improved monitoring or control.

Policies .related to greater efficiency of resource use
come under the general headings "public investment", "pricing",
and "institutional reforms". Public investment policies usually
concern improved rules for project choice such as payback or
benefit-cost ratios, more detailed preparation of investment
plans, and privatization. Pricing policies involve changes in
agricultural producer and consumer prices, changes in input
prices, raises in controlled industrial good prices, changes in
energy prices, increases in prices charged by - state

enterprises, and decontrol of consumer prices. Finally under
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institutional reform come policies aimed at restructuring or
privatization of public sector enterprises, reductions of rules
and regulations, changes in agricultural institutions such as
marketing boards and extension services, and various studies
aimed at improving performance.

Many of these policies are common to IMF and World Bank
sponsored programs. The specific measures prescribed under each
type of policy differ from country to country, and every
program does not include all of the above measures.

Adjustment programs in many countries have become the
source of considerable internal controversy. The reason is that
they provide a visible and easily 1identifiable scapegoat upon
which to blame all 1ills that befall the economy. On the other
hand advocates of reforms tend to overstate their case by
pointing at any good  outcomes as due to the program. This
situation brings out the importance of counterfactual analysis,
namely, investigation comparing the actual path of the economy,
to other trends that would have taken ©place under different
policies. It 1is only through this type of analysis that
rational discussion about the impazts of adjustment can take
place. The impertance of conducting empirical counterfactual
analysis in turn, highlights the necessity of constructing
empirical simulation, models that can capture the major links
between policy variables and the welfare of individuals and in
particular the poor households. It is to the design of such an
empirical simulation model that this monograph is devoted.

There are severasl difficulties inherent in designing an
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empirical framework to analyze the impact of SSAP and the types
of macro policies on the poor in SSA. First since the
objectives of most reform programs are monitored and designed
at the macro or sectoral 1level, the model must be able to
clearly describe the interconnections between welfare
indicators »f the poor and those macro variables. Second, since
reforms have impacts that affect several sectors which are
interrelated, a partial equilibrium framework that Kkeeps
exogenous key macro variables, 1is not appropriate. Third, and
perhaps most difficult, since adjustment programs are designed
ﬁo affect the economy in the medium run, a dynamic framework is
necessary. While economists disagree about the nature and size
of micro-macro links, as well as the dynamic effects of
economic policies, one cannot escape the fact that the modeling
of simultaneous static and dynamic interaction of several
effects 1is a necessary albeit imperfect must in the
investigation of policy reforms.

The study of impacts of policies on growth and income
distribution is, of course, not a new subject, and during the
last decade there have Dbeen several theoretical and empirical
studies applied to various countries. This study will build
upon these earlier methodological frameworks and extend them
where necessary. Despite the apparent 1interest, however, in
poverty and growth in SSA, not much empirical analysis at the
macro-micro nexus has been undertaken. One of the major reasons
has been the absence of detailed statistics for many countries

in SSA, since the general deterioration of the economic
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environment in many cases also led to a neglect of statistical
gathering and analysis capabiiities.

There are three general features of the proposed framework
that distinguishes it from many previous attempts at empirical
modeling of macro-micro interactions. First, since the
objective is to understand the behavior and economic well being
of the poor as they change under adjustment, primary emphasis
is placed on a bottom-up approach to modeling. In other words,
modeling of linkages, dynamic processes, etc., will ©be done
starting from the behavior of micro-units. This approach is
necessary in the context of SSA since micro survey information
is more readily av;ilable, and also makes sense if one is to
focus on the poor. Second, the methodology outlined 1in the
sequel places strong emphasis on economic structure. Much of
the theoretical and applied literature on adjustment, is based
on a structure-free model of & "typical economy". Since,
however, structural change 1is one of the main objects of
reform, it cannot be neglected. Furtlhiermcre, different
structural features in an economic system often dictate its
behavior. Finally, the structure of many SSA economies in many
ways is quite distinct from that of other developing countries,
necessitating a structural perspective.

The final distinct feature of the methodology proposed
here is its attempt to provide a stock-flow consistent view of
the economy. Most sectoral, multisectoral, or econometric
models are flow consistent only, meaning that they provide a

complete accounting of economic flows within a given time



9
period. However, the necessity of examining dynamic adjustment
in the medium run, ~ necessitates an explicit recognition and
incorporation of stock variables such as capital (human as well
as non-human), money, etc.

The discussion will proceed in stages. In Chapter 2 a
discussion of adjustment and the ©poor 1in previous modeliﬁé
exercises is given and the special characteristics of poor in
SSA are brought forth. Chapter 3 outlines the advantages of
computable general equilibrium models in examining adjustment.
Chapter 4 presents the general structure of the flow consistent
equilibrium part of the model. 1In Chapter 5 the dynamic
updating in the context of stock consistency 1is discussed.
Chapter 6 presents some extensions of the model to capture
special features relevant to SSA. Chapter 7 gives an analytical
presentation of~ a two-sector stripped down version of the
model, in order to highlight some of the general properties.
Finally Chapter 8 summarizes the —analysis and stresses the

special features of the proposed model.
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2. THE POOR_IN THE CONTEXT OF ADJUSTMENT

The purpose of this chapter is to outline the nature and
typology of poverty that is prevalent in SSA, and to indicate
the types of linkages with the rest of the economy as well as
the Kkey variables that must be modeled 1in the empirical
framework. 1In most previous empirical studies of inccme
distribution in a macroeconomic context, poverty was the end
result of a process by which all major macro and sectoral
variables were modeled first, and then incomes of various.
groups including those of the poor, were derived. This
essentially top-down approach to poverty neglects several
aspects that are «c¢rucial in the context of adjustment. The
approach to investigating the impact of macroeconomic
adjustment on the poor advocated here, reverses this logic by
starting with an analysis of poverty at the household level in
order to uncover those aspects nd activities that are likely to
be influenced by adjustment and other types of macroeconomic
policies. It ‘is those variables that will be included in the
proposed framework, and it is the above logic that dictates a
chapter on the characterization of the poor before the outline
of the empirical model.

It must be noted that the object of inquiry is not income
distributioﬁ or relative poverty, but rather absolute poverty.
In other words what is of concern is first whether the numbers
of the poor increase or not during a phase of structural change

in the economy, and second whether the welfare of those already
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below the poverty line become better or worse. 1In other words
the concern 1is not with income or welfare inequality. This is
the approach also suggested by Scobie (1989).

In section 2.1 a review of how the poor have been analyzed
in previous emp.rical macro contexts is given. Section 2.2
highlights some of the features of poverty that seem prevalent
in the context of SSA and are likely to be influenced by macro
policies. Section 2.3 gives & conceptual ©presentation of the
profile of the poor as it should be modeled and section 2.4

discusses the measurement of welfare and poverty levels.

2.1. The Poor in Previous Models of Adjustment

The major emphasis in previous empirical work on
macroeconomic adjustment and the poor in developing countries
has been on income distribution and not on absolute real
incomes of _ a given class. Starting with the pioneering work of
Adelman and Robinson (1978) &and Taylor et.al (1980) who used
computable general equilibrium (CGE) models to investigate the
distributional impact of alternative adjustment and development
policies, there has been a series of such models, e.g., deMelo
(1982) rfor Sri-Lanka, Ahluwalia and Lysy (1979) for Malaysia,
deMelo and Robinson (1980) for Colombia, Bourgignon et.al
(1983) for Venezuela, Eckaus and Mohie-Eldin (1984) for Egypt,
etq. (for a review see Devarajan et.al (1986)). Dervis, deMelo
and Robinson (1982) give a complete account on how to construct
and implement such models while Addison and Demery (1985)

present a thorough review of what is currently Kknown about



12
stabilization and income distribution.

The way in which income distribution is modeled in all of
these models 1is ©basically the same. Starting from a
representsetion of an economy given by & Social Accounting
Matrix (SAM), the value added created in the process of
production by each sector 1is apportioned to accrue to various
classes or groups. For instance value added in a given
agricultural sector (say rice) could be modeled to accrue to
owner operators (of different size classes), to labor (again by
skill or class categories), and to owners of capital (such as
for instance large commercial farmers). This breakdown can be
made very refined. Fsr instance, in the Adelman-Robinson (AR)
model of Korea there are 15 functional income groups while in
the Lysy-Taylor (LT) model of Brazil there are 8 such
functional groups. The possibilities are obviously 1limited by
the availability of data.

The empirical model is wusually built so as to provide a
way to determine the incomes of these various functional
groups. The size distribution of income is subsequently built
by making some assumption about the size distribution within
each functional group. Since the real income of any particular
group depends on nominal flows of current income as well as the
prices and amounts of goods that they consume, it is clear that
in order to assess the evolution of the welfare of any class, a
framework is needed that determines incomes as well as the
relevant prices of a multitude of commodities.

The only currently known way to do this empirically is
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with empirical multisectoral CGE models. Most of these models,
however, provide a static flow profile of poverty. 1In other
words they give an account of incomes of various classes
including the poor within a consistent one pericd framework.
Simulations then are of the comparative statics type, that
illustrate changes in these essentially flow variables under
different policy experiments. The interesting things, however,
from an adjustment perspective are not only the short or medium
run changes in the flows of income. They involve changes in the
various stock variables such as numbers of people below
poverty, changes in human and physical capital ownership, etc.
These essentially dynamic processes have not been incorporated
in most empirical models. Notable exceptions are the models of
Adelman and Robinson (1978), for South Korea and the model of
Kuwenaar (1988) for Equador. These models 4nclude dynamics of
household formation and asset accumulation, and they are more’
firmly based on micro household level information than any of
the other CGEs. It 1is the ideas of these two models,
appropriately modified and extended to reflect the social and
economic context of SSA, that will provide the background on

which the methodology proposed here is built.

2.2. Structural Features of the Poor in a Sub-Sahara African

Context
In this section the inquiry focuses upon some structural
elements of the poor in SSA that are important from an

adjustment viewpoint and must be built in en empirical
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framework. It is quite difficult to generalize across all of
SSA but the evidence to date points to certain features that
the poor are characterized by in all of SSA.

It must be emphasized at the outset that the
characteristics one 1is interested in from the adjustment
perspective are functional ones. In other words one is not
interested so much whether the poor are of this or that tribe

(albeit this in some cases might explain the origins of

poverty), or their religious beliefs. Instead one 1is mostly
interested in things such as their occupational .
characteristics, their sources of income, their patterns of

expenditure, the types of product and factor markets in which
they operate, the types of access to public goods, their
financial and asset structure, etc.

The single most widespread «cnaracteristic of the poor in
SSA appears to be that they are concentrated in rural areas and
have agriculture as their main occupation, chiefly as owner
cultivators. In their study of the Ivory Coast, Glewwe and
deTray (1988) revealed that about 92 percent of the poorest 10
percent of the population, and about 88 percent of the poorest
30 percent of the population have agriculture as their main
occupation. Of the poorest 30 percent of the ©population, over
95 percent were self employed, supporting the view above that
most of the rural poor are small owner operators.

That rural poverty is widespread in SSA is not news to
those that have had some experience there. For instance a

recent International Fund for Agricultural Development Report
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(IFAD (1988)) estimated that in Ghana in 1986 about 67 percent
of rural smallholder households had total income below what was
estimated as Dbasic needs income (BNI). In some predominantly
rural areas this proportion was as high as 97 percent.

The conclusion certainly is that agriculture has to be
given special attention in the analysis of adjustment. However,
agriculture and the rural poor have been only marginally
mentioned in recent analyses of the social costs of adjustment
(Huang and Nicholas (1967), Heller et.al (1988). The reason is
basically that most of +those analvses take the top-down.
approach. They start by examining programs and specific
measures and then ask in a general way the possible impact of
reforms. The bottom-up approach advocated here, the functional
identification of the poor as a first step will help center the
debate on the impact of adjustment on only those aspects that
are important from the perspective of the poor.

The second feature that appears to be important in SSA is
that the majority of the poor in urban SSA, appear to be either
self-employed or employed by private employers. In terms of
occupation, the majority of the wurban poor appear to be in
sales or service jobs, albeit a significant amount is still
agricultural (could be those residing in urban areas but
employed in agriculture).

A final very interesting feature apparent from detailed
household surveys such as those of the Ivory Coast (Glewwe
(1987), Glewwe and deTray (1988), but most 1likely true

elsewhere in SSA, is that the proportion of people that declare
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no occupation or unemployed is nearly zero. Apparently then the
bulk of the poor appear to be either in agriculture, as small
owner operators or as agricultural workers, or in low level
urban occupations (informal sales, or service activities).
Focusing on these groups will most probably capture the
overwhelming majority of the poor in SSA. There probably is
substantial flux between rural small holders and urban low
level labor. Also the fact that unemployment does not appear to
be very high could be explained by the hypothesis that people
that become unemployed in the higher echelons of +the labor.
market (construction, 1industrial, etc.) join the lower level
labor market.

The next set of characteristics that 1is important 1in SSA
is the extent of participation of the poor in informal parallel
product markets both as sellers (especially in the agricultural
sector) and as buyers (of both inputs of production as well as
consumer goods). A widespread feature in most SSA countries is
the pervasive presence of parastatals in the markets of
important agricultural products, as well as in the sale of
staple foods. Also the widespread influence of the government
agencies in providing agricultural inputs as well as urban and
rural credit, is well known. However, it has become
increasingly known that there is & large asymmetry in the
participation of rural and urban poor in the functions of these
institutions (see for instance Bates (1981)), with the poor
conducting most of their functions outside this formal system.

This feature suggests that it 1is important to model the
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interaction bhetween these formal and informal markets, as
changes in “ne former, which are almost always a part of SSAPs,
will influence the latter and hence those who participate in
them. Parallel markets have not been formally incorporated in
any empirical macro-sectoral model (for an exception in a
sectoral context see Singh et.al (1985)) and this is an cxample
of why the top-down approach is not appropriate for anelyzing
poverty under adjustment in an African contest.

Finally, but certainly not least, one must deal with the
issue of credit and money markets and especially the.
interaction between formal and informal ones. A very crucial
aspect of this 1is the parallel market for foreign exchange.
Since one of the major objectives of SSAPs 1is to wunify the
formal and informal credit and foreign exchange markets, one
cannot assume these issues away. Of course the problem remains
as to how to meaningfully incorporate all this in an empirical
model, but one cannot avoid it since it 1is well known that
informal - credit markets are ©pervasive in SSA and especially
among the poor and that parallel foreign exchange markets are
also quite active and give important signals for policy.

The ©brief review of characteristics of the poor in SSA
above reveals that the interactions are many and complex.
Nevertheless, it ought to convince the reader that the
important issue from a welfare and adjustment perspective is
how do 1individuals or households interact with the rest of the
economy. Hence the basic focus ought to be the micro wunits in

the economy, and it is to this that the discussion now turns.
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2.3. A Schematic Conceptual Model of the Household

In this section a schematic discussion is presented of the
determinants of household behavior and welfare with the purpose
to identify the key processes and variables that ought to be
modeled empirically. The ultimate objective, of course, is to
be able to analyze individuals' welfare and hence one might
question whether the individual rather than the household ought
to be the focus of the 1inquiry. Since the focus of the
methdology is more on interactions between macro and micro
variables, rather than between micro variables themselves, the
key micro wunit on which analysis will be based 1is the
household. This implies that issues of intrahousehold
allocation for goods and tasks, gender and age specific task
specialization and nutrition, etc., will not be emphasized. The
household is a complex socio-economic nuclear unit whose
internal dynamics are not yet clearly understood (see Singh
et.al (19yB6)). Furthermore, the data necessary to analy:ze
intrahousehold issues is quite extensTve (see Grootaert (1982))
and difficult and expensive to collect. Nevertheless, whether
poverty can best be measured by he individual or household
level is a debatable issue (Kanbur (1987)).

Figure 2.1 presents a schematic model of the determinants
of household welfare in a time sequence. In the beginning of a
given period a household starts with a given stock of physical
and financial assets. These are both productive such as labor,
human capital of labor and physical capital, as well as non-

productive such as financial assets (money, equity, stocks,
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etc.) and durable non-productive goods (houses, cars, jewels,
etc.). These assets are used to produce income within period t,
with productivity dependent on the stock of public assets
(roads, communications, irrigation, etc.). The income generated
from the productive behavior of the household is spiit between
savings, consumption, and taxes. Savings (including savings of
household labor) are wused to augment the household assets,
Consumption expenditures are allocated among purchases of goods
and services. Consumption of goods &¢12d services, supplemented
by publicly provided services, determine health and nutrition, .
which in turn determine physical performance and labor supply.

From a household perspective welfare depends on the
consumption of various goods and services, the state of health
and nutrition and leisure. An ideal emp‘rical framework would
quantify all the elements of household behavior and welfare and
would derive an index of welfare based on a concept of "full
income", namely income derived from all productive assets
including imputed income from leisure and a concept of utility
derived from non-income generating states such as health. Such
an approach, albeit desirable, will most likely not be feasible
in practice because of the difficulty of modeling many of the
household specific links, such as for instance the feedback
from nutrition and health to physical performance and labor
supply, and the inability to derive empirical welfare
indicators based on full income concepts.

A more practical approach, and the one adopted here, is to

neglect the feedback 1link from consumption to health and
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nutrition, and then labor supply, and concentrate instead only
on consumption as the main indicator of household welfare. This
has the adv-antage that consumption can be derived from income,
prices, and stocks of assets, all variables that can be
endogenized in a macro-micro model. Furthermore, indicators of
welfare based on consumption have a firm grounding in theory
and can be easily computed from well accepted empirical systems
of consumer behavior (see Deaton (1980)). While the feedback
from current welfare to current productive activities are
neglected and hence are not endogenized, nevertheless, a
supplementary module that derives these indicators on the basis
of endogenously generated flow variables, such as consumption
of various types of items, public health expenditures, etc., 1is
possible. In fact one <could envision that a model of
intrahousehold decisions could be separately constructed that
accepts as exogenous, variables that are generated endogenously
in a “"higher level" model, and produces as outputs various
state micro-indicators of welfare of different types of
household members. This is something thal will not be done
here, but is suggested &s an extension of the methodology
outlined in the sequel.

Notice that the conceptual schema presented above is not
restricted to poor households only, but 1is general. What
differentiates the poor from the better-off households is both
the pattern of asset ownership as well as the economic
institutions &nd structures within which the variables that

define current "flows" are determined.
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2.4, Links Between Households and the Rest of the Economy

From the discussion of the previous section it becomes
clear that the key determinants of household welfare are the
processes determining incomes, consumption and savings of
houscholds., These in turn are determined by assets or stocks of
resources owned by households; the technological processes by
which productive assets produce commodities and in the process
generate income, by prices of goods and factors of production,
and by institutions that directly or indirectly affect the
flows of income and commodities. Macroeconomic policies are the
responses of one institution, the public sector, to internal
and external stimuli and shocks. Hence to adequately model the
impact of these policies on the poor households one needs a
framework that includes the distribution of assets, the
determination of prices, incomes and consumption, and the
behavior of institutions.

Figure 2.2 indicates in a schematic form the key links
between these <classes of variables. The Kkey actors in the
system, namely, those that make the economic decisions are the
institutions, namely households, enterprises and the
government. Of course enterprises and the government are
ultimately owned or managed by members of households. However,
the structure of ownership of enterprise assets (and hence the
power for decision making), or the powver structure within a
government, are usually quite different than those of the
households. In fact one of the objectives gf the field of

political economy is to relate the funciioning of these
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institutions to the functioning of Thouseholds. This is
something that for the framework presented here will be kept
exogenous and constant. In other words the Dbehavior of
enterprises and the government will not be related in any way
to the behavior of households albeit, of course, the
consequences of government and enterprise behavior on
households will be modeled.

As indicated earlier, households make decisions about
factor supply in response to economic signals. Enterprises
demand factors in order to produce goods &nd services. The
functioning of +the factor markets determine quantities and
prices of factors utilized and hence the income flows to their
owners, the households. The decisions about factor demand and
commodity supply are made by enterprises. The domestic supply
of commodities 1is used 1in both the domestic economy and for
exports. The demand for goods and services comes from
households, via their consumption and savings decisions, the
government, and the enterprises as intermediate inputs to
production. The functioning of the commodity markets determines
domestic prices and quantities of commodities which feedback
into the <consumption decisions of the various institutions, as
well as the production decisions of enterprises.

The government 1is a key actor in the system raising
revenues through taxes, providing income through transfers and
employment, supplying goods and especially services, and also
demanding goods and services. The government has an important

redistributive role in addition to its role as provider of
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services and public goods.

The rest of the world will be assured passive and
exogenous. It demands exports, and supplies imports.
Furthermore, it supplies private and public transfers in terms
of foreign exchange.

The relationships indicated in Figure 2.2 exclude two key
aspects of +the economy. One is the flow of funds and capital
accounts of the economy. Savings take many forms, and are

channeled to various types of investments via public and

private intermediating institutions such as banks, money .

lenders, informal credit associations, etc. These links are
quite important ©because they determine the availability of
funds that finance investment expenditures by both enterprises,
government and households. Hence they are Kkey determinants of
the growth pattern of the economy. The second excluded link in
the figure 1is the one that determines the updating of stock
variables such as population and labor force, capital stocks
and distribution, etc. This is again a «crucial 1link 1in the
dynamic evolution of the economy. Both  of these links are
included in the framework and & separate discussion of them
will be presented later.

The illustration in Figure 2.2 indicates that it is not
possible to determine the impact of macro variables on the poor
households unless one models all the parts of the system that
influence the variables that 1link poor households to the
economy. From Figure 2.1 it was seen that the household economy

links consist of the prices fer goods and services, the prices

-~
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of factors supplied by households, and the structure of taxes,
transfers and public services. However, to endogenize for
instance prices of goods, one must model all the supply demand
components in the good markets. This in turn from Figure 2.2
implies that one must analyze the behavior of non-poor
households because they also demand goods, us Qell as the
behavior of firms and government. It is clear therefore, that
one has to examine the functioning of the whole economy and not
only the environment surrounding the poor. Furthermore, the
framework chosen must be able to disaggregate household types,
other institutions and provide commodity and factor market
detail. The only class of empirical models currently known to
be able to include such comprehensive links are the SAM based
Computable General Equilibrium (CGE) models as already
mentioned, and it is the above reasoning that dictates their

choice.

2.5. Profile of Poverty in the Context of Adjustment

From the above discussion it must have become clear that
the description of the poor or other households that is
appropriate in order to trace the impact of macro policies on
their welfare, is a functional one. In other words and based on
the illustration of Figure 2.1 the households and especially
the poorest must be described by the structure of their income
and consumption, the structure of their assets, and the
structure of tﬁeir access to various publicly provided

services.
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The experience accumulated at the World Bank within the
Living Standards Measurement Study (LSMS) has been guite
helpful in identifying data needs, developing and adspting
questionnaires and performing household surveys related to
living standards and welfare (see e.g. Glewwe (1987) and Glewwe
and deTray (1988)). Much of the data analyzed by each massive
survey albeit very illustrative, is not designed to be used in
macro-micro analyses. Nevertheless, it provides a lot of
background information for constructing models such as the one
proposed here.

Table 2.1 provides a checklist of information that is
necessary for describing the linkages of households with the
rest of the economy, within the schematic framework of Figure
2.1. It is information that could be collected via a survey.
The types of variables that are needed are tabulated so as to
conform to the stock-flow approach described earlier. Stock
variables include demographic data, human capital data,
productive and non-productive capital, and financial assets. Of
these the most difficult ones to obtain are likely to be
information on financial assets. The flow variables are the
ones wusually available from household expenditure and from
management surveys. Data on asset changes are not normally
collected, while they form an important part of flow
information. Notice that education is censidered as increasing
human capital and is therefore classified as a flow variable
that amcunts to a stock change namely the change in the stock

of household human capital. If exact prices for the household



Information

Needed at Household Level

Adjustment

1. Stock Variables

i) Household demographic variables (size, composition,
age, sex,working members, etc.)

ii) Human capital variables (education Qf household .
members, work experience, skills, etc.)

iii) Productive capital variables (ownership of
agricultural land, perennial trees, tools,
implements, work animals, storage bins, etc. for farm
activities, ownership of machinery, shops, trucks,
etc., for non~farm activities).

iv) Non productive capital variables (ownership of
~housing, radio-TV, bicycles, automobiles, jewels,
etc.). Some of these can be considered as consumer
durables, and be treated as part of the flow of
consumption.

v) Financial stock variables (amount of credit received

or given for personal

outstanding, bank

ownership, etc.).

or

depousits,

for Analysis of Impact of

productive uses, debts

stock and equity
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Table 2.1 (continued)

2.

Flow Variables

24)

2B)

2C)

1)

Income

Activities engaged in and quantities produced.
Amounts sold and amounts used for own
consumption. Includes provision of services as

well as commodity production.

ii) Amounts received from ownership of stocks of
capital sucihh ac house rents, interest income,
royalties, dividends, etc.

iii) Transfers (public, private, domestic, foreign,
gifts, remittances, etc.).

iv) Amounts and types of inputs purchased for
productive uses (fertilizer, repairs, fuel,
etc.).

v) Quantities of labor used for production. Amounts
of labor hired out.

Expenditure

Expenditures by commodity (quantities and prices).

Changes in Assets

i)

ii)

iii)

Types and quantities of productive assets
purchased or sold during the period.

Types and quantities of non-productive capital
bought, sold or given as gifts.

Number of births, deaths during given period.
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Table 2.1 (continued)

iv) Types of education obtained during period

(schooling, vocational training, other
training).
v) Financial asset <changes (sales purchases of

stocks, bonds, payment of debts, etc.).

2D) Market Variables
i) Prices of commodities produced and consumed by
household. Prices of services rendered.
ii) Wages for various types of labor.
iii) Market prices of capital items (land, animals,
tools, machinery, etc.).
3. Access Variables
i) Access to public and private health and sanitary
facilities. Usage of those.
ii) Access to public and private educational facilities.
Usage.
1ii) Access to and types of drinking water facilities.
iv) Types of roads servicing household.
v) Access to major public infrastructure such as
electricity, telephones, paved roads, irrigation

schemes, ports, public markets, etc.).
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transactions are not available or are difficult to get then
market data should be substituted. Market data is also bound to
be quite important for capital items. Since it will be
impossible to value capital stocks from direct observations,
the relevant needad information in order to be able to assess
household wealth is the ownership of & given type of capital
item, the number of periods for which it is owned, and tle
current market price for a similar new item. Ownership type of
data can be obtained from households by recall and price data
can be observed from the markets. Since only a small nunber of
types of capital 1items are bound to be widely owned by
households in a given developing country, it might not be too
difficult to classify the most common types of capital items
and then inquire about their ownership.

Access variables are like stock variables in the sense
that they indicate whether a particular type of public service
is available. What is more interesting from the adjustment
perspective is the kind and quality of service provided. Some
information on that could be obtained by asking households some
qualitative information about the services such as state of
road, water system, irrigation services, etc.

Existing household information from surveys or other
sources should be organized so as to conform to the same
pattern as in Table 2.1. It is understandable that many items
in the <checklist of the table will be missing. However, having
the stock-flow conceptual basis of Figure 2.1 as a background,

whatever information is available can be used to fill different
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slots.,

2.6. Poverty Line and the Measurement of Poverty

As suggested by Scobie (1989), as well as the earlier
discussion, when one deals with the impact of adjustment on the
poor the concern is with absolute poverty and not relative
poverty.

The measurement of poverty is a subject that has occupied
development economists and agencies for a long time. The
definition of what <constitutes & poverty line has undergone
criticism and changes but the currently most widely accepted
method of defining it consists of first calculating the minimum
expenditure necessary to purchase at current prices food
commodities that will attain minimum nutritional intake, and
then "blow up" this expenditure by a factor to take account of
minimum non-food requirements. Neither of the above two steps
is without its controversies, since the basket of foods to
include, the definition of a minimum diet, and the blow-up
factor cannot be precisely defined. Nevertheless, it appears
from empirical studies that computation of a poverty level can
be done reasonably well given information on household diets as
well as other expenditure patterns, and prices.

Once a poverty level has been defined one must decide on a
measure to use to summarize the degree of poverty. The two most
widely wused measures are the headcount ratio (the number of
people below the poverty line), and the income gap ratio (the

amount of income that will bring all the poor up t¢ the poverty



33

line relative to the poverty line itself).
Let there be n income receiving units each with income Y5

(i=l,...,n) and let their incomes ¥y be arranged by ascending

Y, < Yo L .00 8 Y (2.6.1)

Alternatively for a continuous y let the density and cumulative
density functions be denoted by f(y) and F(y). Let the poverty

line be defined by z. Then if

yq £z £ yq+1 (2.6.2)

in other words if there are q units with income below the
poverty line, the above two measures of poverty are defined as
follows in discreet or continuous terms (denocted by a

.

superscript)

Hd = 9 (2.6.33), H® = F(2) (2.6.3b)
A S (z-y.) (2.6.4a), 1% -=2-< [*(2-y) f(y)dy (2.6.4b)
G 2=¥4 (O8N L IF(ZY JolETY yidy (£.6.

Kanbur (1987), has suggested that 1he product of these two
measures, namely the number HI is a preferable poverty
indicator. Furthermore, he has shown that both H and HI belong
tb the class of additively decomposable poverty measures

proposed by Foster, Greer and Thorbecke (1984), that have many

desirable properties.
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q .
P (yi 2) = 1 £ (—5-H)¢ (2.6.5)

(yi z)

R o

[2 (220 £(y) ay (2.6.6)

»

For a=C the above measures reduce to Hd and HS respectively.
d.d c .C .
For a=1 they reduce to H'I- and H I respectively.

The most desirable property of these measures from an
empirical ©perspective 1is their additive decomposability. In
other words suppose that the population of income units is
divided into m mutually exclusive and exhaustive groups, with

m

group Kk having a fraction Sk of the population ( Z Sp = 1).
k=1

Then if the measure P either of the discreet or continuous

a,k’
type, 1is computed for each subgroup, for some a, then the

aggregate poverty index can be written as

Pa,k . (2.6.7)
In other words the economy wid; poverty index can be computed
by a weighted average of the group specific poverty indices.

In the context of adjustment both incomes of individuals
and households, as well as the poverty line will be changing.
Furthermore, it might be that the poverty line will be
Qifferent for different groups of households as for instance
between rural and urban. When prices and hence the poverty line
are changing, the appropriate thing to do empirically 1is to

define the poverty line as & function of endogenous variables
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and compute it simultaneously with all the variables of the
model. When the definition of the poverty line is different for
different groups of individuals or liouseliolds, then the poverty
index must be computed and updated separately for each group.

Changing prices complicate the measzurement of poverty
because with different prices a different bundle of goods can
be bought by the household and hence utility and welfare might
change through substitution and not only income effects. Using,
however, a concept of welfare based on money metric utility
(Deaton (1980)), it is easy to update poverty lines.

Suppose that for a given group of individuals or
households a complete demand system has been specified based on
maximization of some underlying utility function (such as e.g.
the Linear Expenditure System (LES), see Brown and Deaton
(1972) for a survey). Suppose that the resulting indirect
utility function of a typical unit in that class is denoted by
V(y.p) where y is the income and p is a vector of prices facing
the consumer. With initial prices equal to Py and income equal

to the poverty line z the typical unit of that class would

Ol
achieve utility equal to UO =V (zo, po). Let the expenditure
function corresponding to the same utility and “8emand system be
denoted by E(U,p). In other words E is the minimum expenditure

needed by the consumer to achieve a level of utility U when he

faces prices p. By definition
1 = =
E (Ug» Pg) = E (V (245, py)y py) = z4 (2.6.8)

Suppose now that prices change to a new vector p. What is
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the new poverty line? It can be defined as that level of
expenditure at the new prices that will achieve the same
utility U0 @s achieved at the old level of poverty and prices.

Given the above definition, this is equal to
z =E (Ugy P} = E (V (2, Pyl P) | (2.6.9)

Notice that the new 1level of poverty is consistent with the
underlying demand system. Furthermore, note that the expression
in (2.6.9) depends only on the original poverty 1line and the
vectors of old and new prices. Notice that the function E(.) in
(2.6.8) is homogeneous of degree one in prices, while the
function V is homogeneous of degree zero in expenditure and
prices. This implies for instance that when all prices are
doubled the poverty line defined by (2.6.9) will automatically
double as well. Given the updating of the poverty line provided
by (2.6.9), computations of poverty indices such as PO ar .Pl
can be performed if the distributions of income within each

group are specified.
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3. COMPUTABLE GENERAL EQUILIBRIU!, MODELS AND MACROECONQOMIC

ADJUSTMENT

In this chapter a brief sketch of the nature and debates
surrounding CGE models in given as & background to the model

presented later.

CGE’'s have their origin 1in the original work of Johansen
(1960) but they did not really flourish until much later, when
practical computer algorithms for solving walrasian general
equilibrium systems were &vailable. The pioneering modern works.
on CGE’'s are the model of Korea by Adelman and Robinson (1978)
and the model of Brazil by Taylor et.al. (1980). Since then
there have ©been several models built for various countries and
even a book (Dervis et.al. (1982)) outlining the theoretical
,and practical steps in building such a model. Shoven and
Whalley (1984), Devarajan et.al. (1986), Scarf and
Shoven(1984), and Kuwenaar (1988), have provided useful surveys

of models and the state of the art.

3.1 Basic Structure of CGE Models

A CGE is supposed to present a sequential picture of an
economy. In each period the economy 1is driven to a static
general equilibrium. For the next period the stock variables of
the model, which are assumed constant for the within period
equilibrium, are wupdated and a new general equilibrium is
projecied. The process therefore 1is akin to recursive

comparative statics rather than true dynamics, involving
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endogenous generation of expectations, intertemporal decision
making, etc. While this is & limitation, there has been no
empirical model to date endogenizing the dynamic features in a
non-recursive manner. The discussion will first comment on the
within period “"static" equilibrium and then on the recursive
updating of variables.

The static general equilibrium model of economic theory is
well known (Arrow and Hahn (1971)). It is comprised of agents
that are endowed with factors of production (capital, labor,
land etc.) which generate income. This income in turn is spent .
on the goods produced within the economy. The balance between
the amounts produced and consumed is traded. The government is
a crucial part of any CGE model and it enters both as a
producer (e.g. public enterprises) but mqinly as a purchaser of
goods and a redistributor of income via t;xes and transfers.

All CGE models start with an empirically consistent
- description of the economy for one year along the lines of a
so-called’  Social Accounting Matrix (SAM). The SAM 1is an

extension of the more traditional inter-industry flow model

that gave rise to the Leontieff type models. It 1includes a
complete accounting of the <circular flow of income - spending
by the actors of an economy, so that sources of income and

patterns of spending are clearly delineated. Consistency is
assured by the fact that the sum of all payments by one of the
identified sectors (namely the sum of the elements in a column
of a SAM) is equal to the sum of all receipts (namely the sum

of all elements of tlie corresponding row of the nxn SAM), (for
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more details see Pyatt and Thorbecke (1976), or Pyatt and Round
(1979)).

Table 3.1 shows the typical aggregate structure of a SAM.
The major aspects of the economy shown, the so-called accounts
involve productive activities, commodities (an activity can
produce more than one commodity that 1is why there are
conceptually separate accounts), primary factors of production
typically divided into labor and <capital, institutions which
consist of households, enterprises and the government, the
capital account which indicates the sources and uses of funds,.
and the rest of the world. Each one of these major accounts can
be subdivided into many sub-accounts. For instance activities
are typically disaggregated along the lines of an input-output
matrix, 1labor 1is disaggregated 1into various classes, and
similarly for houreholds, etc. When numbers are attached to all
the entries, then one has a complete picture of the flows of
commodities, expenditures and receipts for the economy for one
period, typically a year. Income distribution can be dealt with
by specifying how different types of income flows accrue to
various classes of households. |

Constructing a SAM is not a trivial matter even if an I-0
table is available, because one wusually has to patch up
disparate sources of information. Furthermore, the way one
identifies sectors dictates the range of problems one can deal
with. For instance if all income, irrespective of source is
assumed accruing to either "Labor" or "Capital", then the only

incume distribution issues that the model «can deal with are



Table J.1. Typical structure of a social acoou-ting matcix
Bpenditures
Factors Institutions
Capital
Activities Cannxlities Labar Capital Households Enterprises Goverrment Account Pest of world Totals
) (2) 3 (4) (S) (6) (7N (8) (9} (10;
Vitivides m Damestic sales Bxport subsidy Exparts Total Peceipts
modities (2) Inteonediaze Private Govermment Investoent Total Uses
inputs consunption consumption
actors:
Labor (]} wages Wages
Capital (4] Rentals Rentals
Instit:tions:
Housenholds (5) Labor incone Transfers Distributed Transfers Net factcr Household incamws
profits inocxe
Enterprises (6) Capital income Transfers Net private Enterprise
flows incane
Govertment (7) Indirect Tariffs Direct taxes Direct taxes Net puhlic Goverrment
taxes flows incame
Capital account  (8) Private saving Fetained Govermment Peserve Total savings
earmings saving decsmlation
Rest of worid 9 Total Foreign Excharrre Qutfl
Totals (10) Total costs Total Hages Rentals Bousehold Enterprise Goverrment Investment Total Net Forelgn Bxchange cutfl.svs
absorption Expenditures Expenditures Expenditures Excharge Inflows

Saurce: Adapted from Dervis et.al (1982).

07
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those between owners of labor and owners of <capital. Similarly
if only one sector 1is labeled "Agriculture", then the model
that will be based on the SAM cannot deal for instance with
relative prices among, say, subsistence food crops and cash
crops. Hence choice of the appropriate sectors to include in a
SAM is crucially dependent on the use to which the subsequent
model is intended. The detail to which one can disaggregate
productive sectors, income groups etc. is limited only by the
availability of data and time by the researchers. However, the
art of efficient model building is to construct a modei that is .
large enough to capture the features of an economy one is
interested in studying, but not too large so as to waste
resources in unnecessary data manipulations. This part of model
building, namely what to include and what to exclude is
basically an enpirical art.

The SAM presents only a snapshot of an economy in short
run equilibrium. This 1is wusually expressed by the ex-post
identity.

Total Investment Flows = Total Savings Flows.

This identity in turn 1is derived by the commodity balance
equations in the model. In other words if for every commodity
or market included in the model, it holds that supply equals
demand, a condition that will hold ex-post in equilibrium, then
the savings investment identify necessarily must hold. It must
be noted, and this is one of the aspects of CGEs that can lead
to confusion. Supply-demand balance does not necessarily mean

equality of flow supply and flow demand. Stock changes are part
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of the supply demand balance as well, and they are a necessary

part of "equilibrium." More on this, however, will be discussed

below.

The second major part of the model-building exercise is to
postulate a set of "equations of motion" of the system, namely
a set of equations that describe how the various sectors
behave. For instance producing sectors could be postulated to
be characterized by full factor employment and profit
maximization under soine production function and perfect
competition, or they could be postulated to have excess
capacity so that production would be dictated by demand for the
products under monopolistically set profit margins and prices.
Consumers could be postulated to save a fixed or variable
proportion of their income and could spend their disposable
income according to « complete demand system such as the Linear
Expenditure System (LES). Factors could be assumed freely
mobile among sectors"or fixed in the short run, or scmething in
between. The government could be assumed passive in the sense
that it sets policy parameters such as tax and subsidy rates,
traded quantities, the level of domestic and foreign deficits,
etc., and lets the system adjust to these; or it could be
assumed active, in the sense that it employs feedback rules to
achieve certain objectives within the period. Such a rule, for
instance, would be a policy to vary food imports in a year so
as to Lkeep domestic consumer food prices fixed, or to vary
domestic agricultural producer prices within a year co as to

achieve a given level of domestic procurement.
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The set of all these equations determines the structure of
the model. The structure is the most important part of the
rodel and by and large determines the properties of the model.
The appropriate choice of structure 1is wusually dictated by
various considerations such as the kinds of behavior one wants
to allow in the economy, the institutional set-up of the
economy, the generality of the system of equations, their
parsiﬁony in terms of the numbers of parameters one has to

specify to complete Lthe model, etc.

3.2. Features that Distinguish CGE from Other Policy Models

CGE models are complex since they try to simulate the
behavior of the whole economy. Nevertheless, they can
incorporate a variety of features that are in many cases
necessary to analyze particular cases

i) Substitution. In most traditional economy wide

planning models (such as for instance of the I-0 variety), very
little or no substitution was allowed in production activities
among factors, among domestic and foreign goods, and among
commodities in production and consumption. The consequence was
that simulating a smooth transition was quite difficult. In CGE
models substitution at various levels can be introduced so that
smooth transitions from one state to the other can be
simulated. Of course, the more complicated the structure of
substitution specified the more parameters have to be
specified.

ii) Factor Mobility. Mobility of labor and capital among
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activities is something that can be easily simulated in CGEs.
Whether factor mobil‘ty exists or not in the real economy, and
especially when short run versus long run mobility exists, is a
difficult empirical issue that has troubled economists for a
long time. However, this has nothing to do with CGEs. This type
of model allows for some factors to be mobile and others not,
for factors to be fixed in the short run and mobile in the long
run, etc. It therefore, gives a 1lot of flexikbility to the
analyst in describing factor markets. In fact it gives him the
possibility to simulate <changes in the structure of factor.
markets a reature that no other type of empirical model can do.
Whether the analyst chooses the right description, however, is
another issue.

iii) Market Structure. Most of the early CGEs assumed

perfectly competitive commodity and factor markets, with prices
being the variables equilibrating flow supply and demand.
However, rationing and quantity adjustments with rigid prices
have been characteristics of markets in some recent CGE models
(e.g. Bourgignon et.al.(1983)). While in the former type of
model prices are determined in the market by competitive
agents, in the latter prices in some markets are typically
fixed or of the mark-up type and demand determines the supply.
Explicit oligopolistic behavior in applied CGEs has only
recently started being incorporated ee Harris (1984)) bhut is
certainly feasible.

iv) Monevy and Assets. Most CGEs have been real barter

models in the sense that they determine relative but not
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absolute prices. Money demand and supply, the structure of
public and private portfolios, investment and deficit financing
are usually ignored. Since money markets are ignored, a
numeraire must be chosen which typically is either one of the
model prices (the nominal wage and 1the exchange rate, are
typical examp]es),.or a price index.

The absence of money has limited the applicability of CGE in
past exercises, because it can be shown that money can be quite
important in affecting real variables in both the short as welf
as the long run (see Tavlor (1983) for a review of the issues). .
In developing countries this is particularly important because
the typical way governments finance their deficits is via money
creation and the "inflation tax" that this entails. The issues
of monetary real interactions are quite involved and have
occupied economists especially in developed countries
extensively (re. the Keynesian-monetarist debate). Recently
some interesting attempts have been made to incorporate
interactions between monetary and real variables in CGE models
(Bourgignon et.al (1989), deMelo et.al (1989), Akin-Karasapan
et.al (1989)). The difficulties again are not that CGEs cannot
incorporate the relevant interactions. They rather center on
the one hand in economic theory and the relevant structure of
equations that have been shown 10 be relevant, and most
importantly with the unavailability of financial data
especially at the level of households and enterprises, two of
the key institutions in the economy.

v) Dynamics. As mentioned earlier, the type of dynamics
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that can te currently incorporated in CGEs 1is that of
recursively uvpdating stock variables given current flo;s. In
other words current variables are not simultaneously solved
with future variables to give intertemporally consistent time
paths or expectations. While in theory models of this type have
appeared for some time, no attempt at empirical simulation with
CGEs has been made to date. However, within the currently
accepted recursive sphere there is a wide variety of features
that can be simulated. For instance household formation,
capital accumulation, wealth redistribution, etc., can all be.
simulated if, of course, relevant data 1is available. The
empirical capabilities of current CGEs are much wider than the
current availability of data.

In general the current structure of empirical dynamic CGE
models can incorporate almost any type of special "realistic"
feature about +the functioning of particular markets one is
interested in incorporating, except, as mentioned earlier,
intertemporally consistent nonrecursive decision making a.d
endogenous determination of expectations.

There are no set procedures about how one ae&arrives at a
proper CGE model structure. Economic theory, knowledge of the
economy, ©personal biases etc. all contribute in the
specification of the structure. This 1is not, however, a
detriment of the models but simply a statement about the state
of economic theory, and the criticism is applicable to all
empirical economic models.

Given, however, the structure of the CGE model there are
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two general key questions that must be answered before one is
ready to proceed in empirical policy analysis. One has to do
with the choice of the way in which the economy achieves short

-

run equilibrium, the so <called closure-rule, The second

question, has to do with the choice of the values of parameters

that are needed to make the structure complete.

3.3 Equilibrium and Model Closure

To comprehend the nature of the <closure rule guestion
consider @& CGE model of an economy that is described by n .

excess demand equations of the type

fi (Xl, . sy Xm; pl, ¢« ey pr; al, R ] ak) = 0 (3-3.1)
where m+r > n i=l, ..., n
The symbols xj, J=1, ..., m denote quantity variables such

as quantities of products or factors supplied or demanded,
quantities of products traded internationally, etc. The symbols
pj. j=1, ..., r denote prices of products or factors in various
markets and aj, j=1, ..., k, denote parameters that are
necessary to completely specify the structure of the model,
such as income and price elasticities of quantities demanded,
elasticities of factor substitution in production, etc.
Implicit, of course, 1in equation (3.3.1) are the structural
specifications of the behavior of various agents included in
the model. Notice that 1in general m ¢ n and r £ n. This is

because certain quantity or price variables depend on other

quantity or price variables, and have thus been substituted
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awa&. In that sense the excess demand equations in (3.3.1) are
“reduced form excess demand equations".

Notice that as is indicated m+r > n. This, basically means
that to achieve equilibrium, namely the satisfaction of the n
excess demand functions, one wusually has more variables
available than equations (for given values of the parameters a;
of course). Hence one has a choice as to how to close the
model. In other words one must choose certain of the variables
as exogenous or must assume that they depend on the others in
order to have exactly n variables to adjust in order to solve
the n equation., This choice dictates how the model variables
adjust to achieve the equilibrium.

As an example, consider a closed economy composed of only
two sectors producing one commodity each, and two factors of
production. There are thus four "flow" excess demand equations,
two for the commodities and two for the factors. If the
allocation of the quantities of factors and the supply and
demend for goods depend only on the respective prices then the
four excess demand equations depend only on the four prices of
the goods and factors. Howe?er, Walras law dictates that only
three of those four equations are independent. Suppose that one
of the four equations is dropped, say, one of the commodity
excess demands. This leaves three equations with four unknowns,
namely the four prices. The normalization rule in this case
consists of choosing the equation to be dropped and the price
rule that in essence adds a fourth independent equation in the

system. Such a rule for instance could be that one of the
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prices is fixed (e.g. the wasge), or that a combination of
prices is fixed. Notice that in this system all quantities vary
éﬁi functions of prices. It 1is +this assumption that some
analysts «c¢all the rule of <closure, while the choice of the
redundant equation and the exogenous price rule they call
normalization.

To wunderstand the distinction that has 1led to some
confusion, consider another way in which the same system can
achieve equilibrium. Assume that the allocation of one of the
factors (say capital) to the two sectors is fixed, and fully
utilized, while the other factor is mobile. Assume as before
that product supplies and demands as well as the allocation of
the other factor depend on prices of the two goods and the
price of the mobile factor as before. Since the supply and
allocation of one of the factors is defined a-priori, there is
no excess demand equation for this factor but only for the two
commodities and the mobile factor. There are now three excess
demand equations dependent on three prices (two commodity
prices plus the price of the mobile factor). However, this
system again is not fully determined as Walras law still holds.
Again one of the equations has to be dropped and a
normalization rule for prices specified. Suppose that the same
commodity equation as before 1is dropped and that the same
normalization rule is specified. The new determinant system
will behave in a very different way than the earlier one.

Clearly what makes the difference is not which equation is

dropped or which normalization rule is imposed but instead what
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behavioral assumptions are made about the adjustment of
variables to achieve equilibrium, and it 1is this that must be
considered as the model closure.

Of course the whole debate wouzgy be much more clear if
money was explicitly introduced in the mode]l because then there
could be stock flow consistency. The closure rule debate has
arisen because any assumption about how to balance the system
entails underneath an implicit mcnetary rule. Dewatripont and
Michel (1987) have clearly pointed this out, while Bourgignon
et.al (1983) among others have shown how different !Tosure.
rules correspond to different monetary behavior. Nevertheless,
the choice %2 adjustment modes would still remain a problem and
it is this that is considered here as the major one since money
will be explicitly introduced in the nmodel.

Obviously there are many different ways to close a model,
,namely to choose the adjustment behavior of the various
markets. The choice is difficult because it depends by and
large on -one’s intimate Kknowledge and/or intuition of the
economy. The problem is that models behave quite differently

according to the way one chooses the closure rule. This point

has been substantiated, both theoretically and empirically
through extensive research (Taylor and Llysy (1979), Rattso
(1982), Ahluwalia and Llysy (179), Dewatripont and Michel
(1987). Bell and Srivinvasan (1984) in their cogent assessment
of CGE’s conclude on closure rules (p. 460).

"The upshot of all this is that the qualitative behavior

of the economy (as a static system) stems not so much from the
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extent of disaggregation or the possibilities of substitution
as from the menner in which 1investment and savings (more
generally supplies and demands) are brought into equality. No
doubt the specific magnitudes of the economy's responses to
changes in the exogenous variables depend on how many goods and
households there are and whether there is easy substitution in
production and consumption. Yet, while the detail afforded
should be valuable in examining resource pulls, it 1is the
choice of the closing rule that seems to matter for aggregate
output and the factoral distribution of income."

The choice of a closure rule is at the center of much of
the debate in macroeconomics about short and 1long run
adjustments. Kéynesigﬁiggbhgpists for instance are more likely
to side with the view that in the short run, if there is excess
capacity in many industries and factor unemployment, the prices
are rather rigid, and it is quantities supplied that adjust to
aggregate demand. Economists with a neo-classical or classical
bend on the other hand tend to believe that even in the short
run there 1is full factor employment and hence factor and
product prices are the equilibrating variables in the system.
The choice is not a-priori easy, especially if one operates in
"a many sector world where some sectors could be in excess
capacity while other in excess demand at any given period, and
must be corroborated by empirical evidence.

It must be noted that the closure rule debate is not only
a debate about whether investment adjusts to savings or vice

versa. Jt is rather a wider debate about how the various
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commodity and factor markets adjust whether by price or
qgquantity variations, rationing, etc. For instance markets
characterized by many small participants are expected to
operate in a "flex-price" mode, namely to exhibit quick changes
in prices in response to shocks. Agricultural product markets
are usually of that type. Markets characterized by a monopoly
firm or few large firms are expected to exhibit less price
fluctuation and more quantity adjustment in response to
changes. The closure rule debate is thus intimately related to
product and factor market structure and behavior, a field that.
does not always offer clear cut guidelines as to the mode of
adjustment.

It should be reemphasized that the closure rule debate has
nothing to do with the principle of empirical CGE construction
but rather with the state of economics and economic theory in
general as well as the empirical knowledge about how different
economies function. It nevertheless, should caution the analyst
that it is not large sectoral detail that will provide the
clues about the way an economy behaves and adjusts but rather
the way in which the various markets are brought in equilibrium
within a period. This in turn is largely an empirical and also

subjective matter.

3.4, Parametrizing CGE Models

Given the choice of structure and the closure iule, there
still remains the problem of the specification of the

parameters that identify quantitatively the model. The first
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thing to note is that there 1is an infinite set of parameters
that is consistent with a SAM and a given structure with a
closure rule. To see this rewrite the system represented by

equation (3.3.1) as follows
f. (yl, e Yo PRI ak) = 0, i=1, ..., n (3.4.1)

Here Yy i=l, ..., n represents the n endogenous variables
(equal to the number of equations chosen among the x and p of
equation (3.3.1) that have been postulated to adjust to bring
the system in short run equilibrium.

A SAM 1is basically the empirical representation of one
such equilibrium where the values of all the xj and pj (and
consequently the yi) is observed. In principle the system
(3.4.1) can be solved for the n endogenous variables Yi in
terms of the parameters (and of course the exogenous variatles

which are suppressed for clarity)

yi = yi (all ey ak) i=1, ..., n (3-402)

In general the number of parameters k is much larger than
n - the number of excess demand equations. Hence there 1is no
one-to-one correspondence between the Yy and the aj. This
means that there 1is basically an infinite set of parameter
vectors (al, “ e ak) consistent with the observed values of

¢+ much like there is an infinite set of partial equilibrium

Yi

supply and demand curves consistent with one observed
equilibrium price-quantity pair for a commodity market as

illustrated in Figure 3.1.
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FIGURE 3.1 : The Indeterminacy of Supply and Demand Curves
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In Figure 3.1 it can be observed that the sets of curves
(SISI, DlDl) and (S2S2, D2D2) give the same equilibrium price
guantity pair POQO, yet they have different slopes.

In practice the way this indeterminancy 1is resolved is
either by direct empirical (econowgtric or other) estimation
and by assuming some of the parameters aj ex-ante by refering
to independent econometric <tudies or "stylized facts" about
the economy. The few remaining perameters are "tuned" so that
the model equations (3.4.1) when solved for the yi’s in terms

of the ai's they reproduce the observed SAM flows in the base

year.

3.5. Stock Flow Consistency, Equilibrium and CGEs

It has already been mentioned that most empirical CGE
mdels- are flow consistent in the sense that they explain the
circular flow of production income-expenditure-consumption in
an economy as represented by a SAM. The SAM, as explained,
represents a snap-shot of our economy in & particular period.

In designing the one period CGE model structure, all
underlying stock variables are kept constint (population,
production capacities, amount of 1land, etc.) &and they are
updated in the next period in order to simulate a new period
equilibrium. Most of the emphasis to-date has been placed in
the appropriate design of the static one-period part of the
model. However, when one is inherently interested in the five
to ten year medium run, which is the horizon of most planning

exercises, the mode of wupdating and the interaction between
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stock and flow variables becomes important.

Before one <considers the dynamic updsting procedures and
rules, it must be emph&asized that a consistent stock-flow
picture of the economy 1is needed. Thus the discussion on SAMs
which concerned flow accounting must be complemerted by a
discussion of stock accounting. In other words the interest is
in picturing at any given moment the magnitude of all stock
variables which can be considered as the state variables of the
economy. Consistent stock-flow accounting has recently become
more widely emphasized even in developed countries (see.
Patterson and Stephenson (13788)).

Stocks of various assets are held by the institutions in
an economy (government, firms, households, and the rest of the
world) except for financial stocks which are also held by the
financial 1intermediaries (Commercial banks, money lenders,
etc.). The difference between total assets and liabilities of
any institution <constitutes his/her wealth or net worth in
accounting terms. The sum of the wealth of all country
institutions is the country's total wealth.

Table 3.2 presents in a schematic form the balance sheets
of the varius institutions relevant in a developing economy
context, such as those of SSA. For every domestic institution
the column sum of all assets is equal to the column sum of all
liabilities except for the government whose total liabilities
normally exceed total assets by the value of the domestic
government debt. Domestic and foreign assets are separately

treated. The row sums for all domestic institutions basically
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give the structure of domestic wealth (not its ownerchip). So
total domestic wealth 1is composed of physical production
capital (roads, land, ports, machines, buildings, etc.), human
capital (however measured), physical non-productive capital
(houses, jewelry, plus other consumer durables, etc.), and
foreign assets held by domestic residents. Notice that human
capital is treated like &n asset much like any other physical
capital good. Also, notice that the row sum of the domesfic
monetary variables are all zero since whatever money is held as
an asset by one institution is a liability of somebody else.

As far as the institutional accounts are concerned, the
public sector is basically modeled as issuing domestic base
money, through creating domestic debt by selling bonds to the
central bank)., and the only other asset it creates is public
capital -(roads, ports, etc.). The government through the
central bank owns foreign reserves and owes to the foreigners
foreign debt. Notice that the government is assumed not to
issue bonés to the pdblic. This is realistic in a SSA context
where stock markets and public stock offerings are largely
absert. Public enterprises could be pictured in the scheTe in
several ways. If their equity capital comes directly ¢ om the
central bank then there would be an entry for equity under the
government asset column. If they are financed by commercial
banks but with deposits from the central bank then there is
nothing that changes since essentially the deposits created by
the government to the commercial banks act like high powered

money or money base. In the way the balance sheet for the
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government is set out, an increase 1in the total public debt
(net lisbilities) basically corresponds to creating more high
powered money (in essence printing more money) or an increase
in the foreign debt.

The commercial banks accept deposits (from households,
firms and the public sector) and, apart from reserves, hold as
assets the various types of loans they make to firms and
households. It is assumed that commercial banks hold no foreign
exchange deposits, albeit this 1is easy to 1incorporate. The
domestic firms hold cash and btank deposits (mainly for working.
capital needs), and the productive capital they utilize. Their
domestic liabilities are to households, who hold the equity of
firms through "loans" and to banks. Furthermore, if there is
foreign direct investment, the equities held by foreigners are
part of the domestic firm liabilities.

Households ultimately hold most of the wealth in the
economy. Their assets 1include both financial assets such as
cash, deposits and foreign money, physical nonproductive
assets, such as houses, jewelry, etc., productive capital both
directly owned (livestock, farm tools, etc.) as well as
indirectly owned through loans, namely equity participation in
firms, and finally human capital assets (years of schooling,
skills, etc.).

The rest of the world account just summarizes the net
position of the rest of the world only vis-a-vis the economy at
hand. 1t does not include all the foreign assets and

liabilities.
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The importance and utility of writing the assets of an
economy in & tabular form such as indicated in Table 3.2 are
great. The entries in Table 3.2 can be tabulated from bank,
government and from btalance 4sheets, and from a variety of
sources (household surveys, bank aggregate figures, etc.) for
the households. They indicate the state of the economy at any
instant of time. The important thing to realize is that the
changes in the various entries of the aggregate economy wide
balance sheet over a given period are nothing but the entries
in the flow of funds capital account of the SAM as far as the
financial and capital variables are concerned, and the entries
in the flow updates of all the human capital stock variables.
In other words given an initial state of the economy at the end
of period t-1 pictured by an asset-liability stock table such
as the one in Table 3.2, the SAM for year t is sufficient to
derive the asset-liability table for the economy at the end of
period t. Hence the evolution of the economy can be viewed as a
sequence of asset liability tables with the yearly SAMs just
giving the data for updating the various stocks. An empirical
model in order to be able to adequately portray the medium term
evolution of an economy must be stock-flow consistent in the
sense outlined above. As already noted, to date most CGE models
have only concentrated on flow consistency and hence could not
really be used to analyze the medium run.

Now that stock-flow consistency has been clarified, it is
important to discuss the notion of equilibrium inherent in the

medium term dynamic CGE that has been described above. For most
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economists equilibrium means the equality of flow supply and
flow demand. Stock <changes are part of flow demand so they
always appear as part of the supply demand balance, but
traditionally theorists have considered the long run
equilibrium to be one where stock changes are zero. If,
however, all stock changes are zero, then the economy is not
growing, and this does not appear to be a reasonable notion of
dynamic equilibrium.

One can then think of dynamic equilibrium as one in which
all stock variables are growing at the came rate (the notion of
balanced growth). However, no economy ever finds itself in such
a felicitous state of affairs. Usually the various stocks in
the economy grow at d:fferent rates under the influence of
various exogenous and policy shocks. However, we can still
think of the economy evolving in the absence of any shocks.
Then the economy should autonomously tend towards a stable
balanced growth path, which could be thought of as a steady
dynamic state. In any given year the economy, even 1in the
absence of shocks, would .be in a transition towards this
dynamic steady state. The presence of shocks would make the
situation even further away from the dynamic steady state.

Since an empirical CGE 1is supposed to simulate a dynamic
time path of an economy starting from a given period, in which
the economy will almost surely not be in a state consistent
with dynamic steady state, what is the notion of "equilibrium"
inherent in & CGE model? The answer lies not in arguing about

equilibrium terminology, namely what constitutes a temporary
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versus true equilibrium, or a&about short iun versus long run
equilibrium. The answer instead lies in noting that in whatever
state the economy finds itself at the beginning of a period,
the state that it will find itself at the beginning of the next
period must be Jetermined by what happens to various flows from
the beginning of one period to the beginning of the next. In
other words a description of the economy that 1is stock-flow
consistent in the sense discussed earlier does not have to be
in any Kind of dynamic steady state. The particular ways in
which flows are determined within a period is determined by the .
structure of the economy, or in the case of the CGE by what is
known as the closure rules. These, a@s discussed earlier, can be
of various types, ©price or quantity adjusting, neoclassical,
Keynesian, structuralist, Marxian, Kaldorian, etc. (these are
some terms wused in the literature). As long as the empirical
economic model is stock-flow consistent, it can accommodate any
notion of "equilibrium" one cares to impose. Equilibrium should
not be associated with any particular school of thought, and in
fact it 1is a term fraught with ambiguity and should rather not
be used in the description of an economy. The term market
balance, or stock-flow consistency would be much better and
less ambigdgus. Nevertheless, the term equilibrium will
undoubtedly continue being wused. In this monograph wherever
necessary reference will be made to the state of the economy

and changes from that state.
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3.6. Evaluation

While CGE models are undoubtedly the best currently known
empirical tools with which to trace impact of macro economic
policies on households, they frequently raise two types of
criticism. First it is said that they take a lot of effort and
resources to build them and they are very data intensive.
Second it is said that because of their complexity they are not
easy to comprehend and hence many of the simulated results
cannot easily be traced or explained.

In answer to the first criticism it must be said that in
any type of empirical model building exercise there is a
tradeoff between resources expended and expected results. No
empirical economic model, irrespective of size and complexity,
can ever capture all the intricacies and details of a real
economy. Hence investments in model building must be sufficient
to deal with the problem at hand and not be wasted to capture
effects in which the analyst or "investors" are not interested
in. In the case of the impact of macro adjustment policies on
the poor, that 1is the objective of the methodology outlined
here, investments in effort should not be made in describing in
detail sectors and activities where the poor have small
participation. They shou]a rather concentrate on describing in
detail the elements of the economy that loom large in terms of
affecting poverty. It is for this reason that a profile of
poverty is a necessary prerequisite to any model building
exercise. It is also for this reacon that it is thought that a

large model (in terms of number of sectors) will not be
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necessary to analyze poverty and macro adjustment in SSA.

In terms of data needs, these are indeed cbnsiderable.
However, the CGEs through the consistency framework that they
impose, offer the possibility for adapting parameters and even
some data in order to balance the various accounts. This is a
great advantage in countries 1like those in SSA where data

availability and quality are limited.

In answer to the second criticism of CGE models, it must
be recognized that all empirical models are necessarily
complex, some more than others. The process of model building,

liowever, is &s important as the model itself, in the sence that
it forces the team of analysts to think consistently about the
economy and hence be able to trace the various effects through
their linkages. Ultimately what counts is not whether a model
is complex or not, but rather how well it can analyze the
questions at hand. For the type of questions in need of
analysis in the context of adjustment and the poor, there is no
other known consistent empirical methodology that can be
applied to the task. Hence the issue is not whether one should
use CGE models versus some other type of model, but rather what
type of model within the CGE class 1is the simplest, most
economical and most reasénable one to use given resources, data

and time constraints.
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4. STRUCTURE OF THE ONE PERIOD MODEL

In this chapter the one period balance part of the

proposed mode] is presented in a general form in order to give
the reader an overall idea about the structure and logic of the
macro-micro freamework.

Figure 4.1 presents in & diagrammatic form the main blocks
of the model. The flow of information starts by assuming values
for a set of stock variables <csuch as population, numbers and
types of households, wealth in 1its various forms and its
distribution etc. The values ¢f theee veriables, the “"sterting
conditions" or "initial values" for the economy, along with
exogenous variables determine the “flows" in  year t. These
flows in turn are determined as foullows.

First the production decisions are made assuming a set of
initial prices or other market equilibrium signals. Production
decisions determine the employment of factors such as labor and
capital, and determine the total value added produced. The
value added is subsequently distributed to the various institu-
tions such as households, firms and the government, which in
turn make consumption, and savings-investment decisions. All
these decisions, along with export demand, sum up to the total
demand for domestic goods and factors. Comparing this with
domestic supplies of goods and factors, one arrives at excess
demands for commodities and factors. Import demand 1is
determined by production as well as consumption and investment

decisions. Along with demand for exports, these determine the
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excess demand for foreign exchange. The excess demands are
brought to zero and the various markets are balanced by a
series of market adjustment rules, the closure rules of the
model. Once equilibrium is achieved, the stock variables can be
updated in order to stert another simulation of the next
period. Macro as well as micro stock-flow consistency is
achieved at this stage. The equilibrating variables do not have
to be prices. They could be quantities as well. It 1is the
structure of the various markets and their behavior that is the
heart of the model. A description of the various blocks is .

given in this chapter.

4,1, Stock Variables

Stock variables are those that are kept constant during
any period but change from period to period. They are of three
major types, namely demographic ones, those related to physical
capital and wealth, and those related to financial assets. Each

one of these is taken up in turn.

4.1.1. Demographic Variables

Since the basic focus of the analysis is the household,
one of the most important aspects of modeling is to adequately
classify households so that on the one hand, they are as
homogeneous as possible, but on the other they can adequately
correspond to <classes where some descriptive data can be
obtained.

In previous CGE models (e.g. Adelman and Robinson (1978),
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Ahluwalia and Lysy (1979), Taylor et.al (1980), Kuwenaar
(1988)), there has been considerable disaggregation of the data
to reflect many classes of households. This was justified in
those models since their main concern was income distribution.
However, as Kuwenaar (1988) illustrates, in a recursive dynamic
CGE the number of houselolds in each class has to be updated
from period to period, and this involves complicated modeling
of several hXh transition matrices, where h is the number of
the classes of households, for wealth ownership, household
size, composition, education etc. Clearly if h is large the job.
of wupdating becomes extremely data demanding, and hence h
should be kept at the lowest possible level.

The next problem in household model specification is to
decide the basis on which to classify households. In most CGE
models with detailed distribution of income, households have
been classified by the occupational category of the head of the
household. However, occupations of household heads change
dynamically, and it is more appropriate to use a
classiffication that is based on something inherently more
permanent such as level of education. For the rural areas the
size of landholding is probably & better <classifier. 1In any
case the criteria of «classification should be at a minimum
homogeneity with respect to household income, and consumption
behavior. In the context of SSA a minimum household
classification should include at least three rural classes
(small 1land operators, medium and large land operators, and

non-agricultural rural households). For the urban areas a
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minimum of +two types of households are needed (those with head
of household illiterate or low education (primary school or
less), and those with medium and upper education head of
household). Of course if data allows, this classification could
be expanded.

Once households are classified, the next set of variables
that must be specified is the endowment of ecachh household class
with workers of different types. The types must be such as to
reflect skill and educational level. As a minimum four classes
of lebor must be specified: Highly skilled and professional .
labor (managers, teachers, professionals etc.), medium skilled
labor (technicians, skilled blue collar, etc.), low skilled
labor (artisans, construction workers, tailors, carpenters,
traders etc.), and unskilled labor (most agricultural
operators, agricuylture workers, unskilled urban labor, street
hawkers etc.). The classification should be such that a worker
of one type needs educetion or training to move to another
class. Hence movement of labor within a class is not difficult
but from class to class is nearly impossible in the short run.
Notice that the way household types and labor categories are
specified reflects the human capitul endowment of households

and the country as a whole.

4.1.2. Capital and Wealth Distribution

There are three types of physical productive capital in
the model. First there is capital specific to each activity

that is wused for production, such as machines, buildings, work
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"animals etc. The value of this type of <capital constitutes the
equity of enterprises which 1in turn is owned by households,
after the amount owed to financial institutions is netted out.

The second type of capital is owned directly by households
and 1is non-productive such as houses, jewels, consumer
durables, non-work animals etc. While information on this type
of capital ownership can probably only be had in a qualitative
manner, it is quite important from a houseliold viewpoint since
it constitutes the most important part of most households’
wealth. This type of capital in a developing country .
inflationery context, 1is probably more important as & user of
household savings than any other tiype.

The third type of capital that is important for production
as well as investment 1is productive and social infrastructure
capital. The existence of roads, irrigation, experiment
stations etc. for instance, enhances agricultural production.
The ¢eYistence of electricity, communications etc. enhances
industrial ©production. The existence of education facilities
improves human capital, while heaith facilities 1increase the
availapility of productive labor. These types of capital have
in almost all cases deteriorated substantially before the onset
of adjustment programs in SSA, and theyv are one of tle key
objectives of reform. Their linkages with production and human

capital development are quite impurtant in the medium run.

4.1.3. Financial Ascets

Table 3.2 in the previous clapter indicated the main types
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of assets for each type of institution in the economy. The main
types of financial assets of households are domestic money
(cash and deposits), and foreign money. Firms also hold money
basically for working capital needs. The total amount of money
in the economy is, of course, generated by the government
through public deficits and external borrowing. Thus, the
public deficit is the main avenue through which the money stock

changes in the economy.

4,2, Macro Constraints and Stock-Flouw Consistency

Stock-flow consistency implies that the change in the
various stock variables within a period is equal to the flows
that are generated in the balanced accounts of the economy
within the period the so-called "equilibrium". This consistency
is basically what links the flow of funds and monetary accounts
to the real part of the economy. The nature of the relevant
identities is explored below.

The national income identity in domestic currency can be
written ex-post, namely after equilibrium in period t has been
achieved, as follows (all flows are indexed by t, a period
index, while a stock variable indexed by t denotes its value at

the end of period t.

C, + I, + G, + (VEXt - VM, - TRt) =C, + 85, + Tt (4.2.1)

t t t t t t
where Ct - aggregate private consumption expenditures
It - aggregate gross private domestic investment
Gt - total government spending (current consumption

plus investment)
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VEXt - domestic value of all exports

VMt - domestic epending for imports

TRt ~ domestic valve of nct transfer payments abroad
St - private savings

Tt - aggregate domestic tax receipts

The left haird side 1is GNP &%t marlket prices, and reflects the
pattern of expenditures on doiestic output while the right hand
side shows the sources of expenditures.

The above identity can =lso be written as follows.
- = - / - ! . .
G T (St It) + (\Mt + TRt \Elt) (4.2.2)

This form 1is +*he familiar aggregate savings-identity balance
equation. The parenthesis in the left hand side of (4.2.2)
denotes the current government total deficit (on current plus
capital account), while the first parenthesis on the 1left hand
side is the excess of domestic private savings over investment,
and the §econd denotes the domestic value of the current
balance of payments deficit. Equation (4.2.2) illustrates that
the domestic fiscal deficit must be balanced by an excess of
domestic private savings over investment and “foreign net
savings" namely foreign capital inflows.

Turning tc the sources of finance of the various elements
of (4.2.2), and keeping in mind the balance sheets of the vari-
oﬁs institutions in the economy in Table 3.2, the following can
be noted. First the externsl deficit can be financed by running
down net foreign exchange reserves and by an increase in the

foreign debt, namely by increasing total foreign lisbilities.
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(AFDt + AFD]t - AR, - AFt) (4.2.3)

- VEY. =
VMt + TRt \E.\t €y t
where e, - exchange rate in period t
A - difference operator (AXp = X = Xi )
FD; - end of period t stock of external debt
FDI; -~ stock of outstanding tote: foreign direct

investment at the end of period t
R - end of period t stock of official foreign
exchange reserves
F - end of period t stock of foreign money holdings .
of domestic institutions except government
(all variables that are starred denoted that they are valued in
foreign currency).

In nmost SSA countries holdings of foreign money by
domestic Jysidents is not formally allowed so that F’l would be
equal to zero. Similarly, if official foreign exchange reserve
holdings and foreign direct investment are small, the terms R;

and FDIt would also be zero. In the sequel Rt and F; will ©be
set to zero for simplicity. This implies that equation (4.2.3)

reduces to

¢t AFDIt) (4.2.4)

! - '
\Mt + TRt VEkt = e, (AFD

Under these conditions the only source of financing a
balance of payments deficit would be by increasing the official
external debt (public and private).

Notice that if there is an unofficial parallel market for

foreign exchange, then the stock-flow balance identity in that
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market would be consistent with the balance equation (4.2.3)

but of the form

P P _ vExP = - &P ap"
VMg + VTRY - VEX{ = - ef AF, (4.2.5)

where the superscript p denotes parallel market transactions by
domestic residents. A positive value for AF; in this case means
that domestic residents are accumulating foreign currency
(deposits in foreign accounts) by conducting parallel exports,
or receliving other foreign exchange transfers and using the
proceeds on the one hand to bring in parallel imports or to .
Keep more money abroad.

The public_ deficit in an economy of the SSA type, without
direct sales of bonds to the public, can be financed either by

creating high powered money or by net external borrowing.

Gt - Tt = AHt + etAFDt (4.2.6)

where H - stock of high powered money (currency 1in
circulation plus commercial bank reserves)

To obtain & better picture of the way the private sector
finances its excess of savings over investment, Table 4.1
presents in a tabular form the balance sheets of commercial
banks, domestic firms, and househclds as outlined earlier in
Table 3.2. The total savings and investment expenditures of the
economy can be split into firms' savings~-investment

expenditures and household savings~investment expenditures.

St - }t = (Sft - Ift) + (Sht - Iht) (4.2.7)

where the subscripts f and h dencte firm and household specific
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Table 4.1

Balance Sheets of Non-Government Institutions

Assets Liabilities

- S . S . B > L —— —— T ——— - — T ——————— " — — —— i ————— " — Y S ——— - S G

Commercial Banks

Bank Reserves BR Deposits from Firms Df
Loans to Firms Lb Deposits from Households Dh

Loans to Households Lh

Firms
Physical Capital Py K Loans from Banks Lb
Deposits with Banks Df Loans from Households (Equity) Eh
Cash Cf Loans from Abroad (Foreign
Equity) E‘

Households

Losns to Firms (Equity) Eh Loans from Banks Lh

Deposits with Banks Dh Household Wealth W

Durable Assets Py A

Cash Ch
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variables respectively. From the balance sheets of Table 4.1 it
follows that the excess of firm and private household savings

over their investment are equal to the following expressions

+ AD., - AL.. - AE.. — e, AE. (4.2.8)

Sgp — Igg = 4AC it bt ht t AE¢

ft ft ft

+ AD + AE (4.2.8)

Spt = Ipg = &€ ht ht

ht ht ht

Equation (4.2.8) indicates that if firms invest more than they
save, they must finance it by borrowing from benks, households
and abroad, after allowing for e&n increzse in their liquid
capital (cash and deposits). Equation (4.9) in turn indicates
that excess savings of households (over their investment in
durable non-productive capital) must go to cash, bank deposits
and to increase firm equity.

Summing (4.2.8) and (4.2.9) yields

- AL) - e AE. (4.2.10)

s, -1, = (ACt + AD t t

t t t

where Ct - the outstanding stock of currency in the economy,
at the end of period t
Dt - the stock of end of period t private banks deposits
Lt - the stock of outstanding bank loans to firms and
households at the end of period t
In other words the excess of private savings over investment
must equal the sum of the two terms on the right hand side of
equation (4.2.9). However, the balance sheets of Table 4.1

Yield that the parenthecis on the right hand side of (4.3.10)

is nouthing but the change in the stock of high powered money.
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- - - = 120
ACt + ADt ALt ABRt + ACt AHt (4 11)

The last identity in (4.2.11) is just the definition of high-
powered money or money base.

I1f one substitutes equation (4.2.10) and (4.2.4) in the
savings-investment identity (4.2.2), one obtains -equation
(4.2.6). In other words equations (4.2.4), (4.2.6) and (4.2.10)
are consistent with the flow eguilibrium national accounts
identity (4.2.1) or (4.2.2). This gives a direct linkage
between the real flows and thie changes in the financial stocks.

The changes in the value of the stocks of firm and'
household capital (including depreciation), of course, must be
equal to the flows of firm &and household gross investment

expenditures.

Pk AKt + DEPRKt Ift (4.2.12)

I (4.2.13)

t ht

Py AAt + DEPRA

-

where Py and p, are the prices of new capital of type K and A,

and DEPRi i = K, A is the value of depreciation in firm and

t

household capital stock in period t. A similar equation will

hold for public sector capitai.

Pg Ath + DEPRGt = Igt (4.2.14)

where KGt - outstanding stock of public sector capital at

the end of period t

DEPRGt - value of depreciation of public sector capital

Igt - public capital investment expenditures in

year t.
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The equations written up to now are just accounting and
consistency identities. They provide the overall macro
constraints to the economy that have to hold ex-post. The whole
point about macroeconomic management and adjustment is exactly
how this balance is brought about, in other words what are the
rules that bring about the national income identity (4.2.1) or
equivalently the national savings-investment identity (4.2.2).
This, however, is where the real side of the model must be

brought in.

4,3. Activities and Production

The types of activities assumed in a model must reflect
the important features of the eccnomy from a poverty
perspective as well as fronm a stabilization and adjustment one.
A feature, however, tha will be emphasized here and which is
relatively novel to CGE adjustment type of models is the
duality inherent in most producing sectors in SSA. For example
the small farmers usually produce with. a technology
substantially different ::om that of larger "modern" farmers.
Similarly food processing can be done in small informal sector
units wutilizing very simple technology as well as large
factories. It is éuggested that this duality of production is a
more crucial feature of an economy in the context of SSA, than
the det led breakdown into many sectors. Hence the emphasis in
building a model should not be placed upon achieving a very
detailed breakdown of the esconomy, but rather on understanding

the duelity within each sector. This will be illustrated
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shortly.
The Lypes ot activities that seem eappropriate to
distinguish in a "minimum" adjustment model for a SSA are the

following:

1. Major traded staple foods (rice, maize, etc.).
2. Other major staple food crops (cassava, yams, plantains,
etc.).

3. Major other traded agricultural products (coffee, cocoa,
cotton, sugar, palm oil, etc.).
4. Other agri:culture (fruits and vegetables, livestock and.
daiiy prcduction, etc. possibly including fishing).
5. Extractive industries and forestry.
6. Food processing.
7. Manufacturing.
8. Utilities.
9. Construction.
10. Public services.
11. Other services.
Obviously these could be expanded or contracted depending on
available data. Assume that there are n sctivities of which m
produce agricultural products. Activity n+1 will denote the
non-competitively imported good.

Consider now a given production activity denoted by j.
Table 4.2 indicates the type of SAM column accounting that is
envisioned in the model proposed here for this activity. The
first column in the table is a standard expenditure column for

an activity j with the total value of production pj xj split
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Table 4.2

Desired SAM Accounting for Production Activity §

Expenditures

Receipts Total Modern Unincorporated
(Formal) (Informal)
Intermediate Input i A G mox™ vy,
(3:1, ...? n+1)p Pij *ij Pij i Pij *ij
: m _m .m u _u Lu
Indirect taxes t. p. X, t. p. X. t. p: X
iP5 iP5t iP5
Returns to Wage Labor m' u
of SKkil)l Llevel s w_ L_. w L. w_ L.
(s=1, ..., S) s 5] s 78] s 7s)
Returns to Self
Employment of skill w_ LS . w_ LS .
level s (s=1, ..., S) s 8) s 8
Returns to Unincorpo- nY nY
rated Capital J J
Returns to Corporate ne nw
Capital J J
Total X, T b W
Py ; Py 3 Pj
Notation Py; - price for intermediate product i paid by
J activity j
xij - quantity of intermediste input i purchased by
sector j
tj - indirect tax rate for sector j
L ~ wage rate for labor of skill level s
si employment of labor ¥ skill level s in
J activity j
LSs. - self employment of skill level s in
J activity j
ﬂ-j -~ gross profits of activity j
m, u - superscripts denoting variables relevant to

the modern and unincorporated sectors
respectively.
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ainenyg payments for intermediate inputs p (i=1, ..., n+l)

i tij
(these nayments are net of subsidies and this is  why the price
pij is not just pi), indirect taxes, and valued added, which
in turn is broken down into returns to wage (by skill type),
returns to self employment (by skill +type), labor, as well as
gross operating surplus of unincorporated and corporate
capital.

The next two columns in the +table break the aggregate
column into two columns corresponding to production. by
incorporated business units or what will be termed the "formal"
or "modern" sector, and production by unincorporated units or
the "informal" sector. While this classification might at first
glance appear difficult +to 1implement (and no doubt some
Judgement in the breakdown of the numbers will be needed), it
might be thought of as the distinction between the
"traditional" and the "modern" segments of an industry or
between "small" a&and “"larger" units (this might be relevant for
agriculture). All public  sector corporations would be
classified in the formal sector.

Notice that while the column corresponding to a given
activity in the SAM can be disaggregated to reflect the
different technology and production behavior of the informal
and modern sectors, the corresponding row of the SAM, that
denotes uses of the commodity produced does not have to be
disaggregataed. For instance a crop like cocoa could be

produced by estates using purchased input intensive technology

and by smallholders using traditional technology. While in
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their production behavior the two modes of activity are
different, they probably do not differ much in terms of the
final product market charactericstics.

The interaction Dbetween the unincorporated and the modern
sectors is probably one of the most interesting but most
understudied phenomena in the context of SSA economies. This is
not only because the informal sector, including agricultu.-e,
constitutes usually more than half of the economic activity in
SSA, but also Dbecause fluctuations in the activity of one
segment could lead to similar or compensating fluctuations in
the other. Kuwenaer (1988) in his model for Equador, for
instance, assumed that self employmeat and the surplus of the
informal sector were proportional to the overall level of the
sector’'s activity. In other words the informal and formal
sectors fluctuate together, or are perfect complements.
However, it could be that informal and formal sector activity
levels are substitutes in the sense that growth in the activity
of one part of the sector implies relative decline in the share
of the other. In order to analyze this, however, a mechanism
must be specified that apportions the overall activity level.

Notice that 1in the accounting of Table 4.2, one can allow
for diffe;fnt producer prices in the two parts of the sector.
This is dﬁne because the modern part of a sector could operate
with a different price, for instance a fixed or a mark-up
price, while the informal sector could be operating under free
market conditions with flexible price. In fact this 1is most

likely to be the typical structure of most "mixed" sectors
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(namely having both formal and informal segments) in SSA.
Production of an activity (the superscripts will be
dropped for simplicity) will be given by & production function

-»

of the form

XJ = PRj (GS £ t) fj (Nj' Lj' Kj) (4.3.1)
where Nj - index of intermediate inputs to activity j
Lj - index of labor utilized by activity j
Kj - index of capital utilized Ly activity j
PR:j (-) - productivity parameter
GSjt - flow of public productive services relevant

for production of sector j.
Of the three inputs outlined in (4.3.1) the capital input is
considered fixed 1in the short-run. In other words the putty-
clay assumption on capital is made. The flow of public
productive services, depends on Lhe existing stock of public
capital relevant for sector j, as well as the level of current

government expenditures for sector j.

GS., = f (KG. » GCE, 4,3,
jt ( j(t-1) Jt) ( 2)
where KGj(t-l) stock of infrastructure and other public
capital relevant for production of sector j
GCI-I-jt - current public expenditures for production

activities related to sector j.
By a specification such as (4.3.2) productivity in a
sector does not only change exogenuusly, and this 1is the
purpose of the existence of t in the expression for PR. (-),

J
but also as a function of the past capital investment of the
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government, as well as the level of maintainance and operation
of this iuvestment, expressed Ly the variable GCEjt' It might
not be easy to implement the above specification empirically
but it appears that it is worthwhile to attempt.

The notation (4.3.1) is quite general and can accomodate
neoclassical as well as fixed coefficient production functions.
At this point it is not necessary to be more specific as only a
general overview is being presented.

The intermediate 1inputs will be assumed to depend on the

level of production of the activity.
N, = £ (X, 4,.3.3
j (J) ( )

Egquation (4.3.3) implies that in the short run the level of
activity depends entirely on th2 labor 1input. Under an
assumption of short-run profit maximization and full capacity
utilization, the labor demanded is determined by a function of

the wage rate for sector j and the price for the product

L. = f (w., p. 4.3, 4
5 (wJ pJ) ( )

where wj - wage index corresponding to the skill mix employed
by sector j
pj - producer price of activity j
If, on the other hand, the level of activity for the sector is
demand determined wunder excess capacity, then ‘the derived

short-run demand for labor will depend only on the level of

activity

Lj = f (lj) (4.3.5)
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In practice there will be some secfors behaving according to
(4.3.4) and some that will behave according to (4.3.5).
The interaction between the formal and informal part of a
"mixed" activity j will be modeled as follows. Assume that the
output of the activity can be written as «an index of the

activity levels of the two constituent subsectors

X, = £ (3", xV
it

) (4.3.6)
j

To this output index there corresponds a price index

m u
. = D 4,3.,7
P; g (pJ pJ) ( )
such that
C X, o= pT x™ o4 Y oxY 4.3.8
Pj 25 5 Py A5 b5 25 ( )

The index in (4.3.6) includes as special case the simple

additive form,
. g 0
X, = X, + X, (4.3.6a)

in case tlie products of the two subsectors are perfect sub-
stitutes, or functional specifications such as CES (constant
elasticity of substitutiog) or CET (constant elasticity of
transformation) where the modern and formal subsectors are
substitutes or complements, their outputs being considered as
differentiated ones.

The specification (4.3.6)-(4.3.7) implies that the output
o{ each subsector can be written as a fuuction of the total

output and both prices



x? = £ (x5, p pY) K = m, u (4.3.9)

J J

Suppose that the modern part of the sector is governed by mark-
up pricing and output adjustment according to (4. .5), namely
output adjustis to demand, while the informal part 1is governed
by short run profit maximization a-la (4.3.4). In other words
the formal part of the sector 1is a fix-price subsector, while
the informal part is a flex-price one. Assume that equilibrium
in the supply-demand balance for commodity j has determined the
price index pj as well as the aggregate quantity demanded Xj
(the type of balancing mechanism does not matter at this
point). Since pm is known from the mark-up formula, the
knowledge of pj from the equilibrium solution, allows the
determination of the flexible p; from equation (4.3.7). Then
equation (4.3.9) allows the determination of the output levels
of both the formal as well as the {nformal part. The advantage
of such a formulation compared with one where tge formal as
well as the informal parts are treated as producing two dis-
tinct commodities, 1is first that one saves rows in the SAM. In
other words one does not have to specify separately the uses of
the output of each subsector, a task that would be empirically
quite difficult. Secondly, one can model explicitly the substi-
tution or complementarity between the two subsectors, and hence

If a sector j produces more than one commodity then the

could experiment with alternative assumptions

output of that sector Xj will be written as an index of the

outputs of the various commodities.



87
) (4.3.10)

where xjk - output of the k'th coummodity produced by the j'th
sector.

Since X, is assumed to be produced directly by the production

factors (re. 4.3.1) the multi-product formulation above is akin

to an assumption of separability between inputs and outputs in

production.

4.4, l.abor Markets, Emplovment of Lahor and Value Added

The functioning of +the labor markets in the short run
(namely within the one period equilibrium) is one of the most
important features in any -economy, and one of the crucial
aspects of macro—eéonomic adjustment. There are Dbasically two
ways in which labor markets have been modeled in previous CGE
exercices. The first one involves setting the nominal wages for
various occupational <classes at fixed values and deriving the
short run "demands for labor by quantity adjustment, in a
fashion similar +to equation (4.3.5). The early work of Taylor
et.al (1980), as well as the recent model of Kuwenaar are
samples of that approach. The other approach to labor market
adjustment involves equilibrium clearing of the labor market
separately for each occupational category by varyéng the
nominal wages so as to equate labor demands with labor
supplies.

In a model where commodity prices are free to clear their

markets, the former approach implies that real wages vary a lot
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since commodity prices vary in the face of rigid nominal wages,
while the other approach entails relatively stable real wages.
This difference in labor market bhehavior leads to considerable
difference in model behavior and lias been the object of exten-
sive discussion under the rubric of clasure rules (see Taylor
and Lysy (1979), and the accompanying papers in the same issue
of the Jourrnal of Development Economics). The underlying issues
have to do with short-run ease Pf labor mobility across sec-—
tors. If labor can easily ohift to fill in shortages, then the
flexible wage labor market equilibrium is more reslistic. If
not, then the rigid nominal wage hypothesis 1is a better
description of reality.

The view taken in the model proposed here is a mixed and
eclectic one. For formal sectors and for labor classes that are
in the upper echelons of skills it could be hypothesized that
they are not easily shiftable, and %ence fixed short-run nomi-
nal wages prevail with attendant quantity adjustment and pos-
sibly labor wunemployment. For labor classes on the other hand
in the lower skill levels, it seems more reasonable to postu-
late that there is a continuous ané easy flux between sectors,
so that in essence in such markets the nominal wage is flexible
and dictated by supply and demand for labor.

Labor utilized in each sector will be defined by an aggre-

gation function of different skill levels.

L, = f (L L (4.4.1)

. L
J 1)

2jl « v ey SJ)

where sz - labor employment of skill class s by sector j
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This function will imply an 1index function for the sectoral

wage level

wj = f (wl. e ey wS) (4.4.2)
where wj - wage index for sector j
W, o= nominal wage for labor with skill s (s=1,...,8)

The total demand for labor by each sector will be determined by
either & function 1like (4.3.4) for flex price sectors or a
function like (4.3.5) for fix price ones. Given sectoral labor
demand, the demands for individual <cKkill ceategories can be

derived as follows

L . = f (Lj' w w.) (4.4.3)

5)

N

l! LI |

In deriving (4.4.3) the following aggregation condition will be

observed
S
w, L. = T w_L_. (4.4.4)

The numbers of self-employed by skill category will be
assumed fixed for each sector within each period. These workers
will receive, in addition to the market wage e for their skill
class, which 1is their opportunity «cost of 1labor, all the
unincorporated profits generated in the flex price informal
sectors. For sectors that have self-employed workers, if the
labor demand for one skill category in equation (4.4.3) turns
out to be smaller than the availability of self-employed
workers there, then the number of self-employed becomes the

labor demanded, and hence there is no excess supply of self-
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employed labor. In other words it 1is assumed that if at the
market wage there is excess supply ¢f self-employed labor, this
does not spill into other sectors.
With these assumptions the total labor demanded from

occupational class s is equal to

n

L3 - .; L7, + T max (L), LS,,) (4.4.5)
j=1 J=1
where Lg - total economy-wide demand for labor of skill
class s
ng - demand for labor class s by modern sector j
L:j - demand for labor type s by unicorporated sector j
LS:j - fixed supply of self-employed of skill class s in

unincorporated sector j.
For labor categories that are assumed to have flexible wages

the labor market equilibrium condition is

19 -1 - 1E ¢ (4.4.6)
s s s
¥
where is - fixed quantity of economy wide labor supply of
skill level s at the beginning of period t
LES - amount of labor withdrawn from the labor market
for education and training (see section 4.9
below).

For sectors that are assumed to exhibit unemployment, equation
(4.4.5) yields the demand for lobor of skill class s. Equations
such as (4.4.6) lead to equilibrium nominal wages for as many

skill classes as there are equations.
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Up to now the discussion has not considered &any Kind of
variability of wages and was done as if the wage received by a
given laber type was the same in each activity. However, it is
frequently observed that wages for the same skill class have
substantial! variability across sectors. In other words not all
unskilled workers 1in different activities for instance get the
same wage. Traditionally the way this effect has been handled
is to postulate wage differentials for a given skill class
specific to each sector. This can easily be handled 1in the
framework above if specific constant wage differentials are.
postulated for the same skill class in different sectors, and
the equilibrium conditions are solved for only the "base"
wages. This, however, will not be pursued further here.

Equilibrium in the labor markets yields the wage
employment of all types of labor. The total returns to wage
labor are simply the sum of all wage payments (explicit or

implicit for self-employed) in the economy.

n n S d S d
VAL = I VAL. = X z W LS. = I LR L~ (4.4.7)
j=1 7 j=1s=1 ) sm s
where VAL - aggregate value added due to returns to labor
VALj - returns to labor in sector j

The gross profit of firms 1is equal to the gross value

added minus the returns to labor.
S
NN, =p. x, - VA,. =p, x, = T w, L. (4.4.8)

d

where sz - demand for wage labor of skill class s by sector j
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The gross profit is basically the returns to fixed factors and
accrues to the producing enterprises which must decide how to
dispose of it. Enterprises, however, are owned by the various
institutions in the economy. Since the financial decisions are
taken at the institutional level, an allocation of the gross
profit to the various institutions must be done.

There are basically three types of institutions that share
in the gross profits of activities, namely modern sector
enterprises'through ownership of corporate capital, the public
sector, again through ownership of capital, and households

through “"ownership" of self-employed workers. The allocation

will be done as follows

n

GOS. = I p,. (0% - INT..) (1 - TDE 4.4.9
6 = %, Fie (5 £5) 0. ( )
n n m- m ‘
GOS_, = X GOS,.., = Z (l-p. M, -INT..)(1-TDE, 4.4,10
g = 2 00Sp5 = I (l-pje)(MI-INTE)( Do )
J=1 J=1
n n u u
GOS,, = X GO0S,,. = Z M, - INT,. 1-TDE, 4.4,11
Sy = 2 00Sy; = T (T us) ¢ ) ( )
where GOSi - Gross operating surplus of institution i where i=
G, E, U for government, enterprises, and unincor-
porated self-employed individuals respectively
GOSEj - Gross operating surplus of modern sector enter-
prises of sector j
TDE? ~ direct taxes on gross profits of modern sector j

enterprises (k=m) or unincorporated firms (k=u)
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ij ~ share of modern sector j capital that is owned by
the government (see below)
INTi. ~ net interest and amortization payments of firms
of type i (i=E,U) in sector j.
Notice that the factor "self-emploved" in effect acts as though
it is some type of productive capital, fixed in the short-run
and owned by households. It receives the ‘"profits" of all
unincorporated sectors.

The reason for which the allocation of profits to
inbtitgtions is agygregated as above, is that (finaencial
decisions are usually taken at the level of institutions, and
furthermore financial data relevant for examining allocation
decisions is most likely not bound to be available except at an
aggregated institutional level.

Gross operating surplus accruing to the government and
enterprises will be used for either retained earnings (namely

gross savings of institutions), or distributed profits.

n
GOSG = .2 GOSGj = REG (4.4.12)
J=1
n n
GOSi = .E GOSij = .E (REij + DPEj) = REi + DPi (4.4.13)
J=1 j=1
where
n
REi = jf1 REij (4.4.14)
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DPi = LI DP,. (4.4.15)

and GOSi.j gross operating surplus of institution i (i=G,E,U)

in sector j (these numbers are defined as the

terms in the summations in (4.4.9)-(4.4.11))

REi - retained earnings of institution i (i=G,E,U)

REij - retained earnings of institution i (i=E,U) 1in

. sector j

DPi - total distributed profits of institution i (i=E,U)

DR, - distributed profits of institution i (i=E,U) in
sector j

Notice that public enterprises profits are either all giveh to
the government in which «case the direct tax rates of (4.4.9)
are equal to one, or are used as savings. In other words no
distribution to households is done out of this surplus.

It is not clear that the full disaggregation indicated in
equation (4.4.13) will be possible if data is not available at
the sectara] level. Of the terms indicated above, distributed
profits accrue as income to households while retained earnings
are the enterprises’' gross financial savings and, along with
bank loans can be wused for building up cash balances or
investment. This 1is taken up below in the flow of funds
section.

The division of gross operating surplus into retained
earnings and distributed profits is a decision at the heart of
any enterprise, but also at the heart of tlhe <closure rule

debate in model building. Retained earnings will finance new
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investment. Hence if a rule is specified that splits the gross
operating surplus of firms into retained earnings and
distributed profits which is independent of any other variable,
for instance if REi is a fixed share of GOSi, then savings are
specified independently of desired 1investment decisions. The
consequence is that actual realized investment will have to be
such as to accomodate whatever savings are made available (by
firms as well as the banks). If on the other hand desired and
realized investment are specified without regard to
availebility of funds to finance it, then somehow savings and.
retained earnings must be flexible to accomodate it. Thﬁ former
view is typically regarded as neoclassical, while the‘]atter as
Keynesian in the closure rule debate. The approach that will be

taken here is an intermediate one and will be described later.

4.5, Distribution of Value Added

The income that is distributed to households comes from
the remuneration of wage labor, including the imputed wages of
those self-employed, and the distributed profits of modern
sector firms as well as unincorporated enterprises.

Consider Table 4.3 that presents in a tabular form the
ownership matrix of various +types of labor and capital by
households. Each household <class of type h (h=1,...,H) is
endowed with given amounts of labor of skill s, of which an
amount determined endogenously in the beginning of each period,
is self-employed labor. As noted earlier capital is specific to

each sector and the ownership matrix shows the ownership
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Table 4.3

Household Ownership Matrix of Labor and Capital Assets

Type of Asset

Wage Labor Self-Employed Laborr  Productive Capital by sector

by Skill Class by Skill Class

Household Type

12 S 12 S 12 n
1 L. 1 1 15} st 1st K.. X K
11 k12 18 1 LSy - S 11 Moo Ry
2 .2 2 L .
Ly Lo s 15) LS LSg Koy Koo Kon
e
H . .H B . .
lyy Lo lys  1S; LS, LSg Ky; Ky Kyn
Total Household L, L, Lg LS? Lsg Lsg K? Kg xH
Assets n
Government KG KG KG
1 2 n
H . _H H L
Total L, L, Lg 1s? Ls) LSy K, K, K_
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pattern of each sector specific capital by household groups and
by government for capital of the modern sector.

In most countries, and certainly in almost all countries
in SSA, there is not enough statistical information to permit
construction of a full detailed wealth ownership matrix of the
type indicated 1in Table 4.3. Apart from some information on
labor ownership by occupational categories based on household
surveys, and some information on land ownership patterns based
on agricultural census data, not much else 1is 1likely to be
known. This is then one of the main reasons for keeping the
number of household types, labor +*‘ypes, and sectors to the
minimum possible so as to be able to allocate capital ownership
on the basis of indirect information.

Table 4.4 indicates the type and amount of value added
that 1is to be distributed to the various factor owners.
Distribution of wage labor 1income presents no problem as
households of a given type share in proportion to their

availability of that type of labor.

, o d h
\Wh = Sfl W (th + LSS) (4.5.1)
where Ywh - wage income (realized and imputed), of household
type h (h=1,...,H)
LSS - amount of labor of skill s that is employed
(demanded), and belongs to household +type h
(s=1,...,8), (h=1,...,H)
LSQ - amount of self-employed labor of skill type s that
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belongs to household type h (s=1,...,8),

(h=1,...,H).

Table 4.4

Value Added to be Distributed to Factor Owners

Value Added to Facteors whose Owners will
be Distributed Receive Value Added

w 19 (s=1 S) . L, LS (s=1,...,5)
S S rerce S’ S [} y

DP (=1 n) xH (j=1,...,n)
EJ' LA | h ’

DPUj (j=1,...,n) LSs (s=1,...,8)

Households will receive income only from the portion of their
labor that is actually employed. This in turn . will be
determined by the overall employment rate of labtor of that

skill class,
(4.5.2)

where Lg — was defined in (4.4.5) and is the amoung of labor of
skill class s that is demanded in the current period. L: is the
total labor of skill s that is available for wage employment in

the given period. By reference to Table 4.3 ihis is equal to
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H
a_ - -
Ls - 1's LsE = I (th LEhs) (4.5.3)
h=1
where th is the amount of labor of skill s cwned by household
type h, &nd LE is the amount of labor of skill s from house-

hs
hold type h that is being withdrewn from {he labor market for

education and training.
The allocation of modern sector distributed profits of
enterprises to the households <can be done in a way similar to

the one done above for labor income.

n Khj
l‘DPEh = .2 . DpEj (4.5.4)
j=1 K,
J
where YDPEh - income form distributed profits of enterprises
received by household type h
K? - amount of sector j's capital owned by households

(= (l—ij) Kj re. equations (4.4.9)-(4.4.10)).

The allocation of distributed profits of the
unincorpofated sector will can done in a more involved fashion.
First the distributed profits of each unincorporated sector
will be distributed to the various categories of labor skills

according to their contribution to the "value" of skilled labor

utilized in that sector

wgkfssj
DPUjs = —gTmmsmmesEeoso- DPUj (4.5.5)
Z w_ LS .
c=1 S sj
where DpUjs - distributed profits to sKill <class s out of

unincorporated distributed profits of informal
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sector j
LSsj - amount of labor of skill type s self-employed in
unincorporated seclor j.

The self-employed of skill t{ype s will receive the

following total distributed profits from all informal sectors
U n
DP_ = £ DP,. (4.5.6)

where DPE - total amount of distributed profits from informal
sector activities received by self-employed of.
skill class s.
Household income from wunincorporated profits will Dbe

determined as follows

h
s ppV (4.5.7)
S

where YDPUh - income of household type h, from all unincorpo-

rated distributed profits

LS - supply of self-employed individuals of skill

n

level s from household type h
LSs - total supply of self-employed of skill class s.
Total current income received by all households of type h
in the given period will be given by the following simple

formula

Yh = Yhh + \DPEh + YDPUh + TRh + INTh (4.5.8)

where TRh - direct transfers to household type h from the

government, from abroad, and possibly from other
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types of households
INTh - net interest income from deposits with Dbanks or
loans to other househelds.
The last A{ype of income, wnamely income from ownership of
financial assets will be discussed later.

Apart from the current income flows summarized in (4.5.8)
there are two major imputed income flows that conceptually form
part of household income. The first concerns imputed rent on
owner occupied housing and services of other durables and
wealth 1items (automobiles etc.). The seccond involves the
foregone income of those in the family that are being educated.
In countries in SSA Dboth income streams are bound to be
important especially for low income people. The imputed income
from rents 1is all consumed since it represents the value of
rendered services. The second type of income must be treated as
part of investment in human capital and be counted as part of

total savings. With +these conventions a concept of "full

income" could be defined as follows

YF, = Y (4.5.9)

h + HR, + YE

h h h

whe- e YFh - full income of households in class h., It is equal

to the potential income that all assets in the

household human and non-human can earn

HRh — value of "housing" rental services
YEh — foregone income of those being educated. e
S hes RS
If for instance a certain amount LEhs of pS?%ntially

employable labor of skill s belonging to household class h is
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being educated or trained, tlen the foregone income YEh would
be equal to

+ [
L LEhs (4.5.10)

-

tr3

1l
"MW

Notice that the larger is YEh, the smaller is Yh, but YFh
depends only on total assets. As far as the value of services
obtained by non-productive household assets is corcerned, it
could be determined as follows. Let the beginninyg of period

outstanding stock of such assets be and their current.

AM(t-1)

market price be PA Assume that the asset lasts T periods, and

£
that there is a discount rate i inherent in valueing the

services of these assets. Then

HR , = -t __h(x-1) (4.5.11)
h(i)
where
h(i) = 1 + =2 & ... 4 "‘l‘TZI (4.5.12)
1+1 (1+i)

and PAt is the current price of asset A. Notice that since PAt
will depend on current year prices, the flow of rental services
will be endogenous in period t.

The price of new assets A will depend on commodity prices
in the following manner.
1

+
z BA. p.

PA =
1 J "It

t

n
. (4.5.13)

J
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where BA., are coefficients like the capital coefficients.
Notice that since all non-productive capital of households is
assumed to be of the same type there is only one "column" of
these coefficients. If the non-productive physical asset
holdings of different household classes ure vastly different,
then different columns of BAj for each household class will be

necessary.

4.6. Generating the Number of Households with Income below the

Povertv Line

There are several ways to generate the distribution of
household incomes and the numbers of households below poverty.
Two of these wili be outlined below.

The first procedure is based'on assuming that the wages
received for each skill class are not the same but they follow
a wage distribution, and that the distributed profits also
follow some distribution.

Aésume that the wages received by labor of skill class s
are random drawings from a distribution with density function
fs(w). Similarly assume that the distributed profits from
formal sector enterprises in sector j are random drawings from
a distribution with density ij(DpEj)’ and that the distributed
profits from informal sector enterprises are drawings from a
distribution ij (DPUj)°

Assume that there are Nh households in class h and that
the average size of household is Mh. Then the per household

average wage income in household type h will be equa! to



104

YWH = m-- (4.6.1)

where YWHh ~ per household wage income of household type h.

The variable YW (total wage income of household type h) was

h
defined in (4.5.1). The per household income from distributed

profits to rural enterprises, unincorporated capital, and
transfers can similarly be defined by dividing the variables

YPD and YPDU derived in (4.5.4) and (4.5.7) as well as the

h
. in (4.5.8) by the number of households Nh' For the

Eh
variable TR

)
poverty calculation the inclusion of the full income concept
would have been more appropriate, but it is not clear whether
it will ©be feasible 1in a given context. If it is, then it is
that that could be used. In the remainder of this section only
the more restricted apparent income is used.

Using the distributions mentioned above, which can be
derived from independent studies and assumed constant, will
yield with the help of the allocation formulas (4.5.1), (4.5.4)
and (4.5.5)-(4.5.6) (where in (4.5.5) the average wages are
utilized), a distribution of household income for household
class h., Using a poverty line such as the one discussed in
section 2.6 multiplied by the average household size Mh' will
allow the determination of the number of households in class h
below poverty. The same distributions of wages and distributed
profits can be wused to derive a different distribution of
household income for each household class, thus allowing a
calculation of the number of poor households in each household

category.
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A simpler and perhaps more practical way to do the same
thing would be to compute for each household class an empirical
distribution of per capita or per household consumption
expenditures based on household btudget data, and wuse it,
translating only the average expenditure to correspond to the
per household income computed above, to compute for each
household class the number of poor households. The problem with
such an approach is that unless the household survey has split
households in the classes desired for the mode!, it might be
necessary to go to the primary raw data to reconstruct.
distributions according to the desired honsehold

classifications.

4.7, Private Consumption

Once average household, and per capita incomes are
determined, consumption follows a two stage process. In the
first a consumption-savings decision must be made, and then the
decided current consumption evpenditures must be allocated to
purchases of various commodities.

Denote the per «capita full income in a given household

class h by YFPC Let total consumption expenditures be denoted

h'

by YC Then following the permanent income hypothesis a

h-
reasonable type of consumption function to postulate 1is the

following

\CPCh = \CPh + (l—sh) (YFPC, - YCPh) (4.7.1)

h

where YCPCh - per capita consumption expenditures of a house-
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hold of type h

\'CPh - per capita consumption out of "permanent income"
of household class h

YPPCh - per capita full income of household class h

s - marginal savings rate of household class h.

h

The parameter \.'CPh could be set constant for the empirical
specification of the model. If one desires to become more
sophisticated, permanent consumption YCPh could be made a
function of per capita household wealth (including perhaps the
value of the stock of human capital in the income group). Since.
changes in wealth will ©be endogenous in the model this
specification offers a natural way to wupdate dynamically the
parameter YCPh. However, in mapy applications this specifica-
tion will not be empirically feasible since wealth will not be
possible to measure. Other consumption or savings equations are
of course possible.

Siuce the consumption services of housing and other
durables are rendered out of ownership of a particular asset,
whose use can stop only by sale, it follows that imputed rents
and other such services should be made part of permanent
consumption. On the cother hand the foregone income of those
being educated should be counted as part of investment out of
current savings. This for instance implies that if by some
external shock, current income fell to a low level, some of
lhose in the household who are UbLeing educated might have to
stop and engage in productive activities in order to contribute

to family income.
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Once per capita consumption is determined via (4.7.1), the
allocation to purchases of various commodities can be made
using anv of the standard demand systems such as for instance
the Linear Expenditure System (LES) (for a review of
appropriate systems see for instance Deaton and Muellbauer

(1980)). Denote by Pax the consumer price of the k'th commodity

where
Par= Pex (I = sgy) (4.7.2)
where Py ~ final consumer price of item k (k=1,...,K)
Pk ~ price of ‘"compousite commodity" Kk (more on this
below)
Sdk " ad-valorem consumption subsidy rate for commodity k

Then the private consumption demand for composite commodity k

by household class h will be given by a function of the type

QCPhk = Nh Mh QCPChk = f (YCPCh, Pgyr oo de) (4.7.3)
where Nh ‘ - number of households in class h
Mh - average size of household in class h
QCPhk - total private demand by househlolds of type h for
composite commodity Kk
QCPC - per capita consumption demand by households of

hk
type h, for composite commodity k.

A LES system, for instance, would give the following per
capita demand functions
"hk

K
QCcPC,, = QCPC,, + P (YCPC, - f Pgx QCPCy,) (4.7.4)
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where m.., QCPC are parameters.

hat the number of commodities K demanded for
consumption by private consumers does not have to be the same
as the number of sectors. This could be for instance because a
particular sector could produce more than one commodity which
the analyst wishes to 1include in final consumption. A typical
example in SSA might 1invclve the major traded staple foods
sector, which for SAM accounting and production specification
might be kept as one sector but for consumption purposes might
have to be disaggregated. Similarly some sectors whose outputs
that are kept separate for production, might combine at the
final demand stage to form more aggregate products.

The prices Pok of the composite final commodities are
formed as follows. First, from the production block the
producer price of the ocutput of a given sector j was denoted
earlier by pj. If the sector produces more than one commodity
then let Py denote the price of one of these commodities. The
price Py hust be adjusted by some trade or processing margin to
translate it to a price that reflects the one that final

consumers pay for this domestically produced commodity.

Pecdk = Py (1 + trdk) (4.7.5)

where P.gx — consumer price of domestic commodity Kk

trdk - trade margin as a proportion of producer price for

commodity K.

The margin trd Py when multiplied by the amount of domesti-

k

cally produced commodity that is demanded by final consumers,
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yields a flow which 1in the SAM would be accounted for by an
item for final demand for the product of the sector "trade".

The commodity, however, the final consumer will demand
will be a composite of the domestically produced commodity and
a similar but differsntiated commodity which 1is competitively
imported. By now’  this "Armington" type of specification is
fairly standard and convenient in CGE models (see Dervis et.al
(1982)). It implies that the price Pok defined in (4.7.2) can

be written as follows

Pex = F (Pogr' Pemk! (4.7.6)

where Penk domestic price of commodity k imported competiti-
vely and differentiated from the domestically pro-

duced commodity K.
Underlying (4.7.5) 1is an assumption that the composite
commodity can be written as an index (traditionally a CES one)

of the commodity that is domestically produced and imported.

QCP, = f (QCPD

. QCPM, ) : (4.7.7)

k !

where QCPk - quantity index of composite commodity K
QCPDk - quantity of domestically produced commodity Kk
QCPMk - quantity of imported differentiated commodity of
type k.
Given the differentiated product specification the demand
for the domestically and imported products for final private
demand can be derived by postulating that consumers minimize

the cost of procuring a given emount of the composite
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commodity. The result is functions of the following type

(4.7.8)

QCPth = f (QCPhk; P.gk? pcmk)

QCPMy, = & (QCPp v Prgyrr Pepi! (4.7.9)

In the equations above the quantity variables are the same as
above (defined below equation (4.7.7)) except that the
household index h has been appended. By specifying the quantity
index in (4.7.7) as a Constant Elasticity of Substitution (CES)
index, the above specification <cean include as special cases,
fixed import shares fzero substitution) or 1infinite substitu-
tion Dbetween domestic and imported product (no product dif-
ferentiation).

While there are various prices that have been defined
above it should be emphasized +that the prices that will
eventually vary so as to achieve equilibrium in the commodity
markets are the producer prices for the domestically produced
goods, namely the Py according to the notation above.

While demand for most commodities can be satisfied from
bothh domestic sources and differentiated imports, there are
also cummodities imported for consumption that are not produced
domestically. In that case the quantity demanded for this non-
competitively imported commodity will not be a composite index
as there is no corresponding domestic production.
| Given the demand system for the various consumer classes,
consumer price indices could be computed for each class and for

the economy as a whole.
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4.8. Intermediate, Government and Export Demand

Demand for intermediate wuses can be modeled in several
ways, the simplest one of which 1is by fixed coefficients, and

is the one suggested here.
X.. = £ (Xj) (4.8.1)

where X, - demand of composite commodity i for intermediate
use for production of sector j.

Current consumption demand by government is part of total
government expenditures which 1include wage payments and.
transfers. The best way to treat government, is to model it as
a sector producing a "service product", the public good or
commodity. The output of this activity is just the total demand

for government services, which is equal to demand for services

by private consumers and by government. In the process of
providing the service, government demands ‘"“intermediate"
products, which are basically the current demands of the

government for the products of the various sectors. Suppose
that the activity level of the government sector 1is denoted by

X and the "“producer" price by Pg! in conformity with earlier

G’
notation. Then the private demand for government consumer
services can be found just like private demand for any other
final product (re. -equation (4.7.3)). It must be remembered
that provision of free ©public services to given types of

households could be modeled either as direct transfers, or as

price subsidies in accordance to equation (4.7.2).

Pe QP = pg (1=55) QCPL . + Py sgy, QCP. (4.8.2)
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where QCPhG ~ demand for public service Dby private households
of type h
SGh - subsidy rate on provision of public services to

households of type h.

The second term in (4.8.2) denotes the public expenditures for
provision of public services to households, which are
essentially transfers. 1If all =services are provided for free
then Seh™ 1. If data permits, the various type of services such
as health, education, etc. could be disaggregated.

The activity level of the government can probably best be
described by a production function with the only argument being

the level of public employment. A given level of public

employment thus determines X

G
XG = f (LG) (4.8.3)

where LG - level of public employment.

The demand for current consumption expenditures by the

government from the different sectors could easily be modeled
by fixed coefficients - or another function of aggregate

government activity
Q6 = £ (Xg) o (4.8.4)

where QDGi - demand for government consumption for composite
product i.
Given private consumption demand for the public good, the

residual that remains after subtracting it from X the overall

Gl
level of public activity, can be considered as government final

demand for its own good.



H
QDG. = X, - I QCP (4.8.5)

where QDGG - government demand for its own output
QCPhG ~ demand for public services by households of
type h.
With the above conventions, government current consumption
spending can be written either as the wvalue of all public
activity (production side definition) or as the sum of all

expenditures for government provided services.

H
GE = Pg XG = Pg QDGG + hfl Pg QCPhG (4.8.6)
where GE -~ total government current expenditures.

The first term on the right hand side of (4.8.6) denotes public
expenditures for ©public services, (government consumption of
own production) while the second term denotes private expendi-
tures for public services including transfers.

Demand for exports will ©be modeled by assuming that the
product of each sector <can be <considered as a differentiated
product in the world market. Hence the domestic price when
translated into an offer price in the international market must
be compared with the price of the corresponding good of the
other competing countries.

- f *
Eqk = T (Pyr Py) (4.8.7)

where Edk ~ demand for exports of domestic commodity k
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pi - price offered by domestic producers in the inter-
national markets
p; - international price of the similar competing good

If for instance the export subsidy rate (negative if tax)
for commodity k is denoted by 'sek, and the official foreign
exchange rate by e, then the internaticnal price for commodity

k offered to foreigners by domestic producers is equal to

Py (1—sek)/e.

4.9. Investment and Flow of Funds

In a developed country with efficient capital markets the
cost of capital and investment decisicons are theoretically
independent of financial considerations, namely the nature of
the sources of funds, (see, e.g. the <classic paper by
Modigliani and Miller (1958)). In a credit constrained economy
of the .SSA +type with non-existent capital markets, however,
this is not likely to be the case. The mechanism that will be
proposed here 1is based on the notion that institutions first
formulate their desired investment expenditures which they then
seek to finance. However, credit constraints and rationing
leads to different realized 1investment. In the remaining
discussion foreign direct investment is not considered.

There are many lheories of investwent (see, e.g. Jorgenson
(1971), Rowley &nd Trivedi (1975), Wai and Wong (1982)),
formulated moustly for developed countries. The major variables
that have been identified to influence investment are present

and past profitability, the cost of capital, expectations, etc.
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There is no clear agreement among &nalysts as to which theory
offers tlL: best explanation. An approach whiéh is simple and
feasible in the context of a CGE model is exhibited below. The
approach distinguishes between investment in the formal modern
enterprise sector and in the unincorporated informal one. In
the latter more severe credit constraints will operate.

Desired level of capital stock in sector j (formal or
informal) will be the product of a capital output ratio times a
desired level of output. The capital output ratio will depend
on the expected prices of new capital and labor which will be.
assumed to ecqual the current prices of these two factors. The
desired level of output will depend on current and past levels
of output, as well as current profitability. Given a matrix of
capital coefficients, the price of new capital for sector j can
be obtained. Desired investment will equal the difference
between desired capital stock and present level of capital
stock minus depreciation.

Analytically the model is the following

Kjp = &5 (Wieh PKgp) xg(t+1) (4.9.1)
where K;t ~ desired level of capital stock in sector )
(formal or informal) at the end of perio t
Kj - capital output ratio
wjt - current index of cost of labor for sector j
(re. equation (4.4.2)
PKJ.t - current cost of a unit of new capital for

sector j
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x

Xj(t+‘) level of desired output in the next wpericd in

sector j.
If a matrix of capital coefficients is known then PKjt can

be written as follows

n+l
PKjt = '2 Bij Pit (4.9.2)
i=1
where PKjt - price of a unit of new capital installed in
sector j at time t
Bij - amount of sector i cutput needed per unit of new’
capital installed in sector j (capital coeffi-
cient). These coefficients will be different for
forma]l and unincorporated sector capital
P;¢ - price of sector i output in period t.

The summation in (4.9.2) goes up to n+l since by convention the
n+l’'st good denotes the non-competively imported good.

The form of the function Kj can easily be derived from
cost minimization in order to achieve a givel 1level of output
'l
lj(t+l)'

The next period level of desired output will be written as
a function of current and past output, as well as the current
profit rate.

»

X5(t+1) (4.9.3)

wvhere "jt - current profit rate of sector j.

Under a partial odjustment mechanism for instance one could

write
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n

A X, + (1-4) X, + f (n, (4.9.4)

Yiceen) M X5 jt-1 5t)

The after tax rate of profit after depreciation in sector j at

time t can be written as follows

. - &6, PK, . . .,— PK. K,
o OB Py Raceen TR Pyen Dien),
., = = :
It PR e-1) Byce-n
Pyt = Pye-1)) 3T5(t-1)
(—'—_ﬁﬁ ——————— it ) (4.9.5)
jt-1) “j(t-1)
where GOSj - gross operating surplus of firms in sector j
(defined in (4.4.10)
Sj - depreciation rate for capital stock of
sector j
STj(t—l) stocks of commodities produced by sector j at

end of period t-1.
Notice that +the capital wutilized 1in the current period is

valued at last period's costs. Also notice that capital and
stock appreciation is included 1in +the definition of the
sectoral profit rate. Finally notice that the mechanism
specified does not exclude negative desired net investment,
namely desired liquidation of existing capital.

Given desired capital 1in equation (4.9.1), the desired
physical investment is equal to

n

ID,., = max (KJt - Kj(t—l) (l—Sj),

jt 0) (4.9.6)

vhere IDjt - quantity of desired new productive capital.

The formulation in (4.9.6) allows for excess capacity, since
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negative desired investment does not lead to actual liquidation
or sale of existing capital stock. The cost of new investment

will be the product of the cost of new capital and the

expression in (4.9.6).
IDC, = PK., - IDj (4.9.7)

Notice that desired investment depends on current equilibrium
variables and is not constant, or &« function of past variables.

While the above derivation of desired investment is
reasonable for the formal modern sector, it might not be easy.
to implement in the informal scctor. The reason might be that
there 1is not enough information to generate some of the
variables. In this case probably a <impler specification of
desired investment might be necessary.

Apart from demand for fixed investment there is demand for
stock changes. This will be modeled in a very simple way.
Desired level of end of period stock STt will be assumed to be

a function (for instance a fixed proportion) of the level of

current activity.

ST.., = f (X

jt (4.9.8)

it
3
where STjt - desired end of period t stocks of activity Jj.

Based on a partial adjustment mechanism and on the idea of
adaptive expectations +the following specification for stock

changes could be derived

AST . = . ind . = . -—
ST ST f(XJt

jt jt 5t-1 y) (4.9.9)

Xj(t-1)" Pjt ~ Pj(t-2
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vhere S’I‘jt - actual level of end of period t stocks in sector j

Given the demand for fixed investment a mechanism must be
specified by which the purchases of new capital are financed.
The mechanism will be based on the notion of excess demand for
new funds by a sector or institution.

Firms of the formal or informal sector apart from demand
for funds to finance new capital, demand funds for working
capital namely to pay workers and buy raw materials. A rela-
tively simple way to specify this demand is to postulate that
the demand for working capital is equal to & fixed proportion.

of the total uses of intermediate inputs &nd hired wage labor.

WK.. = . (PN., N.. + w,, LS (4.9.10)

jo = 05 (PNyp Nyp +vge Lye)

where WKjt - needs for funds to finance production.

Demand for short-term funds for working capital are then equal

to
d
DWK.,, = ¢. (PN., N., + w,, L, - (C. + D, 4.9.11
gt =% T T T Ve Jt) ( j(t-1) J(t-l)) ( )
where
DW}{jt - desired new funds for working capital dur-
ing period t
Pth - price index of intermediate inputs
wj ~ stock flow conversion parameter for
' sector j
Cj(t—l) + Dj(t-l) - cash on hand and bank deposits by sector j

at the beginning of period t.

Notice that D\«'l\'jt could be positive or negative, depending
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on whether the firm has less or more available cash and
deposits in the Dbeginning of the period than is needed to
finance productive activities.
The total demand for new finance by the j'th sector of
activity is equal to the sum of the demand for funds for new

fixed investment, stock changes and working capital.

Dth = IDCjt + pjt ASTjt + thjt (4.9.12)

where DF.t - demand for new funds by sector j.
Notice that 1in (4.9.12) the value of stock <changes has been.
explicitly included.

Given that each sector j (formal or informal) generates an
amount of retained earnings equal to REj (whiclhh can be
negative), it is assumed that this is utilized first to finance
the sector’s demand for new finance indicated in (4.9.12). The

excess demand for funds by sector j is then equal to

EDth = Dth - REjt (4.9.13)

where EDth ~ excess demand for funds by sector j in period t.
The sum of all excess demand for productive firms in the
various sectors yields the excess demand for new funds of the

institution enterprises. At this level the demand for funds by

formal and informal enterprises is aggregated separately.

(4.9.14)

]
M5
tm
Lo
T3

EDFpy . Ejt

(4.9.15)

n
EDFUt = f EDF
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where EDPEt - excess demand for new funds by all formal sector
firms in period t
EDFUt - excess demand for new funds by all unincorporat-

ed sector firms in period t

EDFijt - these are the variables defined above in
(4.9.13) except there..as well as in the earlier
discussion, the additional index i (i=E,U) was
suppressed for ease of notation.

Up to now only the institution .enterprises has been ana-
lyzed. There are three other types of institutions that will.
influence the flow of funds, namely households, commercial
banks, and the government. The discussion begins by examining
households.

Table 4.3 presents a detailed balance sheet for a typical
household of some class h at the beginning of some period t.
Note the presence of foreign exchange holdings on the asset
side, and the absence of direct personal loans from banks on
the liabilities side. Both of these are likely to be very small
in a developing SSA country’s official accounts. However, the
former might be important in the presence of parallel markets
and will be maintained. Notice that they are valved at the
parallel exchange rate eP. The stock of human capital on the
assets side can be thought of as the accumulated past foregone
earnings of individuals in the household that have been
educated or trained. It certainly forms part of the household
wealth. Also note the distinction between equity participation

in formal and informal firms. While data on the exact structure
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Table 4.3

Balance Sheet of a Typical Household of some

Type h at the Beginning of Period t

Assets liabilities
\J
Cash Ch(t—l) Net Loans from other
Households LHh(t-l)
Deposits with Banks Dh(t—l)
Loans to Formal Sector Houschold Wealth wh(t—l)

Firms (Equity) EEh(t—l)

Loans to Unincorporated

Firms (Equity) Eyp ey,

abl
Durable Assets pAt—l Ah(t~l)

~ei P *
Foreign Currency e, , Fi ,

Stc:k of Human Capital th(t—l)
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of the houcehold balance sheets will be very difficult to
obtain, descriptive information about household participation
in various types of activities, will give some 1idea about the
existence of either or both types of equity in the household
wealth., It will probably be the <case in SSA that most lower
skill household <classes will have no equity participation at
all in formal sector firms, while extensive participation in
informal activities. This will mean in the notation of Table
4.3 that only one of the two types of equity 1is likely to be
part of the household balance sheet.

The interest income from deposits with banks minus the net
payments from loans obtained by other households composed the
term net interest income INTh that was introduced 1in the
determination of household income 1in equation (4.5.8). In a
society of the SSA type where extended families and informal
mutual assistance schemes are very strong, the loans from other
households (which should sum to zero over all households) can
be a very sigrnificant aspect of the household balance sheet.
However, it will be very difficult to collect information on
this item. One convenient assumption is to hypothesize that
only households within the defined class h loan to each other.

This would make the term LH vanish, and will be made in

h(t-1)

the sequel. The interest income of households would then come

only from the outstanding bank deposits.

INT (4.9.16)

nt = *a Ph(t-1)

where id - interest rate on personal bank deposits.
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In countries of thie SSA type personal benk deposits are boHPd
to be small. It might even be hypofhesized that most personal
bank deposits belong to the highest skill household classes.
Since it will be quite difficult, if not 1impossible, to
ascertain bank deposit ownership, such assumptions might have
to be made.

From the consumption function (4.7.1) household savings is

determined as a residual.

ht nt = Sy My YOPGy =

1}
-
ezl
|
7
X

SVH
(YF - N M - YCPh) (4.9.17)

where the last expression is found by using (4.7.1) and where
SVHht - total savings of household class h.
The other variables in (4.9.17) have been defined in (4.5.9),
(4.7.1) and (4.7.3).

Households must now allocate these savings to the various
types of assets that they are permitted to hold. The first item
that is hypothesized to be allocated is investment in education

by a rule that specifies that such investment will take place

only if savings is positive.

YED, , = max (pﬁ SVH, ., 0) (4.9.18)

ht ht'

where YEDht - expenditures for investment in education by
household <class h. This 1is composed of the
opportunity income of those being educated. YEht

which is part of full income in eguation
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(4.5.9), and of cash expenditures for education
YEDCht
pf - share of total current household savings that go
for investment in human capital.
A formulation such as (4.9.18) implicitly determines the
amourit of labor that is withdrawn from the labor force in order
to be -educated. To simplify matters assume that the household

has members of only one type of labor skill say s, its aggre-

gate supply of that type of labor being Lst' which command wage

Weopo If the non-wage income of the household 1is denoted by
YNwht’ then the full income would be equal to
- \ 11
YPht = “st Lst + Yhhht (4.9.19)
Denote by L2r+ the amount of household labor that is been with-

drawn from the labor market in order to be educated. Let CSE,

be the total cost of educating (upgrading) a unit of labor of
type s, of which a portion C.E Sgs is born by the government.

Then the household cash expenditures on education are egual to

h
Cop (1-55g) Lope:

stitute the household "expenditures on education"” \’EDht above.

This plus the opportunity cost wst LSt con-

Substituting these definitions in expression (4.9.18) one can

solve for LS as follonws

Et
pE S
h h h
L = max (=——————w———— -=—--< SVH ., 0) (4.9.20)
sEt wSt + cSE (1 sGs) ht

Expression (4.9.20) shows first that if full income is below
permanent income, then no education of potentially productive

labor will be wundertaken. It also shows that if ©public
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subsidies for education See decline, then the cost of education
rises for the household, and this via (4.9.20) 1implies that
less labor will be withheld for education.

By making assumptions about the relative mix of labor
skills that is being withdrawn from the labor market by each
household, equations such as (4.9.20) can be solved for each
household type to find the amount of labor withdrawn by skill
type by each household. Adding up the labor withdrawals by
households yields the total labor of skill +type s that is
withheld from the market, namely the variable LSE in equation.
(4.4.6).

Once investment in human capital has been determined the
remaining savings must be allocated to the physical and

financial assets. Denote the savings available for such

investments as follows

7 - ! - Y
S\Hth = S\Hht \EDht (4.9.21)

where SVHFht - household savings available for increasing
financial and physical wealth.
The ©portfolio allocation of this available household

savings to assets will be done by functions of the following

type.
- l
ACht = Ppe S\HFht (4.9.22)
AD, . = Pnp SVHF,, (4.9.23)
AEEht = PuE SVHth (4.9.24)



AEUht = Phu SVHFht (4.9.25)
PAt (AAht + 8A Ah(t-l)) = Ppa SVHth (4.9.26)
e? AP;t = p,p SVHF, (4.9.27)
Phe * Php * PhE * Phu t Pra t Pur T 1 (4.9.28)
8§, - depreciation rate of physical non-productive capital.

A
The share parameters Py should depend on all the previous
period stocks, as well as the following variables that will

either be exogenous or endogenously generated in the model.

i - nominal bank deposit rate in period t - exogenous

dt
Thnit current return on household h from equity ownership
in the formal (i=E) or informal (i=U) sectors-
endogenous.
. e} - e?-l
e? = ———5 ————— - rate of depreciation of the parallel
e
t-1 exchange rate-endogenous when parallel
markets are explicitly modeled.
- CPIt - CPIt—l
CPIt liers) - Sutntit -~ rate of change in the consumer

price index.

The éurrent return to houseliolds from equity ownership of
enterprises can be derived by a weighted average of the
sectoral profit rates defined in (4.9.5), weighted by the
household ownership shares in each sector's capital (in a

fashion similar to that in equation (4.5.4)).
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n .
r.. = § Zni(t=1) o (4.9.29)

For the 1informal sector where the matrix of ownership of
capital by household group 1is unlikely to be available, the
weighting in computing TyUt could be based on "ownership" of
self-employed in a fashion similar to that used in equations

(4.5.5) and (4.5.7).

h
. s Osttm1) o s Msjae-ny (4.9.30)
LUt L5 . S jut i
s=1 “7s(t-1) j=1 2
Z w_ 1S .
s=) S sj(t-1)

Notice that the specification of household portfolio
allocation above refers to allocation of current savings to new
éssets and does not refer to changes in the structure of the
old portfolio. In other words it is assumed that portfolio
decisions made in the past, which have determined the initial
stocks of household assets are not affected. This in essence is
like a ‘"putty-clay" approach to portfolio allocation. Also
notice that since rates of change of actual prices are
specified as influencing portfolio decisions rather than
changes in expected prices, & naive adaptive expectations
mechanism has implicitly been postulated.

While the equations &above 1indicate the variables that
should influence the share allocation parameters P they
leave the exact nature of the specification epen.

If the portfolio decisions of various households are

aggregated, one obtains the aggregate desired flow of funds
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from households as well as their demand for new non-productive

assets and foreign exchange.

H
4CH, = I AC, (4.9.31)
h=1
H
ADH, = T AD, (4.9.32)
h=1
H
AEHp, = T AEL., (4.9.33)
h=1
H
AEH ), = hzl AE it (4.9.34)

H
PA, (AA, + 8, A _,) = PA, hfl (AApy + 8y Ap(goqy) (4.9.35)
P Ap” p o *
ey AF, = eg hil AFy . (4.9.36)

The market for non-productive assets A presents the
following special feature. As long as the aggregate sum in the
left hand side of (4.9.35) is greater than zero, it represents
the demand for "household” investment which is financed, of
course, out of own household savings. The prices at which this
new investment will be bought were defined earlier in equation
(4.5.13). However, it is entirely possible that the sum total
of all household demands for new A type of goods in (4.9.35) is
negative at the prices PAt determined by (4.5.13). This means
that there is an excess supply of A goods in the market or that
households are liquidsting assets. A frequent case of such

behavior in SSA is distress sales of cattle, jewels, etc. by
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poor farmers in times of a drought. In =such a case, no new
investment in A4 will be taking place, but instead the existing
stock of A will ©be changing ownership. The way this can be
modeled is by letting PAt be determined endogenously (in other

words not using equation (4.5.13)) so as to clear the A market.

+ &

(AAht

A Mn(eeny) = 0 a (4.9.37)

[[I oo Jpa o

1

Changing the price of asset A in such & fashion will, of
course, have side effects on the demands for the other assets.
through portfolio reallocation. Depreciation is added in
(4.9.37) because the assets changing hands this period, are not
the same assets as in previous periods, but instead the
depreciated ones.

The informal sector can be dealt with now. Since the
informal sector does not have access to the formal banking
system, its only source of finance apart from retained earnings
is equity loans from households. Table 4.4 indicates the
balance sheet of the informal unincorporated sector. Notice
that all the assets of this sector are owned by the households,
and no loans from banks are taken. Capital and stock
appreciation will <change the value of the equity of
unincorporated firms and hence the value of household equity
through household ownership of unincorporated capital.

Equilibrium in the market for funds for the informal
sector implies that the supply of funds to this sector will

equal its excess demand.
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Table 4.4

Balance Sheet of the Unincorporated Firms of Sector j

at the Start of Period t

Assets Liabilities

Cash CUj(t-l) Loans from Hcuseholds

. . (Equity) EUj(t—l)
Deposits with Banks DUj(t-l)

Physical Capital

PRy ce-1y B5u¢t-1)

Stocks of Commodities
. ST,,.
Pj(t-1) >'Uj(t-1)

AEH, = EDF, (4.9.38)

There are no prices that could be used to balance this market
which will normally exhibit more demand for funds than avail-
able supply. Instead, what will be assumed is that working
capital needs are satisfied first and +then the amounts of
expenditures devoted to the remaining two purposes (re. equa-
tion (4.9.12)) namely fixed investment, and stock build-up),
are all scaled down in proportion to their contribution in the
total demand for funds DF, (re. equation (4.9.13)). This in

jt

turn is scaled down according 1o its contribution to the whole
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excess demand for funds of the 1informal sector. Since working
capital needs are satisfied first, a crgdit squeeze has fhe
direct result to cut down investment.

However, it will Dbe assumed that sectors with excess
supply of funds always satisfy their financing requirements.

Define the following variable for total supply of funds to
the unincorporated sector

TSFU, = AEH

¢ - § EDF (4.9.39)

Ut Ujt

3 J
The negative sign over the summation denotes that it is done
only over those j's for which the excess demand for funds
(defined in (4.9.13) is negative. The total demand for funds
can be defined analogously

+
TDFU = ? EDFth (4.9.40)

For sectors with positive excess demands for funds their
investment, and stock desired gplans are all scaled down by a

factor equal to

t
Xut = TOFU, (4.9.41)
In the rare case where x is larger than one then the same

Ut
tyﬁe of scaling could be done upwards.

Turning now to the formal firm sector, the commercial
banks, and government, Table 4.5 illustrates their respective

balance sheets. Notice that this type of firms borrow both from


http:u(4.9.39
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the banking system as well as households. The supply of new
equity to these firms by households was already analyzed above.
The supply of new equity or loans by the public sector directly
to state <corporations can be taken as exogenous. What remains
is to analyze the supply of new bank loans to <complete the
supply of funds to them. This 1is, however, what requires the
interaction of banks with the public sector. As was mentioned
in the beginning of this section foreign direct ownership of
domestic assets is not considered, so, the only source of
equity of firms is from domestic sources.

Turning to the macro constraint analys?é of section (4.2),
equation (4.2.11) with the notation of Table 4.5 can be solved

to give the change in the supply of commercial bank loans

ALE (4.9.42)

AC, + A (DHt + DEt) - AH

t t t

Notice that the creation of new high powered morney AHt is
governed by -equation (4.2.6) and assuming an exogenous value
for change in foreign debt (and loans to state enterprises
which is not included in (4.2.6) but can be seen from Table
4.5) is an endogenous variable. This is so since the level of
government spending is largely exogenous but the level of
revenues (denoted by Tt in (4.2.6)) is endogenously determined.
The other term in (4.9.42) above besides the <change in high

powered money is the change in the demand for money.

AMDt

ACt + A (DHt + DEt) (4.9.43)

The task therefore, 1is to determine the changes in the
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Table 4.5
Balance Sheets for the Government (Central Bank),
Commercial Banks, and Incorporated Enterprises
at the end of period t-1

Assets Liabilities

Government
Public Infrastructure PGt_l KGt_l Domestic Public Debt DDt-l
n
Loans (Equity) to Public Foreign Debt e FDt_1
Firms EPE(t—l)

Central Bank

Domestic Public Debt DD Currency in Circulation C, _,

t-1

Commercial Bank

Reserves BRt-l

Commercial Banks

Reserves BR Deposits from Households DHt—

t-1 1
Loans to Firms LEt-l Deposits from Corporate and
Unincorporated Firms
(DEt-l + DUt-l)
Incorporated Firms (sector j)
Cash C_. 5 & .
Ej(t-1) Loans from Banks LEJ(t-l)
Deposits with Banks DEj(t-l) Loans from Households
Physical Capital (Equity) EEj(t-l)
PKE(t—l) KjE(t-l) Loans from Government
Stocks of Commodities (Equity of State Enter-
Pit-1) STEj(t-1) prises) EPp;(4-1)
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money demand in order +to determine availability of new bank
loans to firms.

The money available in the economy 1is held by households
in the form of cash and bank deposits, by unincorporated firms
in the form of working capital (cash and bank deposits), and by
incorporated firms, again in +the form of <cash and bank

deposits. Hence (4.9.43) can be written as follows

AMD, = ACHt + ADH +

n
t g T Z A (Cpgp * Dyl #

+ D

Ujt ) (4.9.44)

A (C

+
(LI o el

Ujt

All the components of the right hand side of (4.9.44) have
been analyzed above, hence the demand for money is endogenously
determined in the model. This implies that the model generates
endogenously the &vailability of new loans to the incorporated
firms. Notice that an increase in the stock of high powered
money,. through more public deficit has an unclear impact on
bank loans to the private sector, as it also affects the
domestic demand Zfor money. Taylor (1983) has shown how this
process can lead to surprising results in the short-run.

The total new supply of funds to the <corporate private
sgctor is the following

TSI-Et = AEHEt + ALEt + ALEGt - ? EDF

Et (4.9.45)

where TSFEt ~ availability of mnew funds to the enterprise
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sector from households banks and the government.
ALEGt - new direct loans to state enterprises (financed
through the general public budget).

The last term in (4.9.45) follows from a reasoning similar
to that which led to equation (4.9.39). The determination of
realized investment by incorporated firms can then be
accomplished by a credit rationing scheme very much like it was
outlined in the discussion of the unincorporated sector.

In the model the official intermediaries in the money
markets, namely the commercial banks, could be assumed to be .
pure intermediaries or could be modeled separately as a service
industry. In the former case the total costs for the deposits
will exactly balance the total 1income from lending. In the
latter case the vélue added of the commercial ©banking sector
could be assumed to equal the difference between revenues from
lending and cost of money.

From the balance sheet of Table 4.5, and assuming that the
interest rate on deposits can be summarized by a single

variable i the cost of money to the Lanks in period t is

d!
equal to
CBCM, = i4, (DH,_, + DE,_, + DU, _,) (4.9.46)
where CBCMt ~ commercial banks' cost of money
idt - average deposit interest rate in period t.

The various components of (4.9.46) appropriately allocated
sccrue as income to households and firms. They form part of the

interest income variables.
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INT (i=E,U) in (4.4.9) - (4.4,11), and the variable INTh in

ij
(4.5.8).
The revenues of the banks are obtained from 1interest on

outstanding loans. Assuming an average interest rate it on bank

loans.
RCBt = 1y LEt-l (4.9.47)
where RCBt - revenues of commercial banks
it - average interest rate on loans to enterprises

during period t.

Since the government in a SSA setting is likely to control
both official deposit and lending rates, it could be forcing
profits or losses on the banking sector. It could be assumed
that the state covers the losses of these intermediaries or
reaps the profits. This 1is especially relevant when the state

controls the banking sector directly or indirectly.

GRBLt = RCBt - CBCNt (4.9.48)

where GRBLt - government revenue (negative if loss) from the
operations of the commercial banking sector.

The upshot of the above analysis is that the mechanism of
savings-investment balance 1in the model 1is partly of the
Keynesian type and partly of the neoclassical type. It is felt
that this 1largely eclectic approach is more realistic in the

context of SSA. Notice that the sectors where «credit is

rationed do not have to be the same in every period.
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4,10, Excess Demands and Within Period Balance

Given the description of the various parts of the model
above it is instructive to point out the types of markets that
have to ©balance within each period. There are three types of
markets in the model, those for commodities, labor, and
domestic and foreign money.

Labor markets were described 1in secticn (4.4). It was
pointed out there that there 1is a separate market for each
labor skill, and that some of these markets can adjust by
variations in the nominal wages (cf. equation (4.4.6)) while .
others «could adjust by variations in the amount of labor
demanded, with nominal wages fixed for the period.

Commodity markets will &adjust mainly by variations in
domestic prices so as to achieve supply demand balance in
period t. The excess demand for commodity i can be written as
follows, under the assumption that an activity produces only

one commodity.

E U n H
EDCit = fi (lit' lit) - (.2 lDijt + I QCPDhit
j=1 h=1
+ QDGDit + IDRDit + IGRDit + IADit) -
- ASTit - Edit (4.10.1)
where EDCit - excess demand for commodity i
X?t - total domestic production of commodity i by the

formal (k=E), and unincorporated (k=U) sectors

(cf. section 4.3)
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XDijt - the domestic component of total intermediate
demand for composite commodity i Dby activity j
(cf. section 4.8)
QCPDhit - domestic component of consumption demand by
household type h for composite commodity i (cf.

section 4.7)

QDGDit - domestic componerit of government current de-
mand for composite commodity i (cf. section
4.8)

IDRDit ~ domestic component of realized demand for fixed.
private investment for composite commodity i
(cf. section 4.9)

IGRDit - domestic component of demand by government in-
vestma2nt for composite commodity 1

IADit — domestlic component of the demand of households
for non-productive capital increases by origin
in sector i (cf. section 4.9)

ASTit - change in stocks held of commodity i (cf.
section 4.9)

Edit ~ demand for exports of commodity i (cf. section

4.8).

From the above variables the demand of the government for
investment was not treated earlier, and will be regarded as
exogenous. The total supply of commodity i is an index of the
supplies of the commodity by the formal and informal sectors.
The demands for investment by sector of origin indicated above

cal be obtained by applying the various capital coefficients
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mentioned earlier to the demands for investment by sector of

destination which were derived in section 4.9. Notice that the

demands for intermediate wuses, private consumption, current
public consumption, and all fixed investment, are demands for
the composite commodity, of which the domestic component is

what enters the market balance relation (4.10.1).

There are two ways in the model outlined here in which
commodity markets can balance. One involves variations in the
domestic nominal prices of the commodities, so as to achieve
zero excess demand. In the second mode, the domestic price can.
Le set equal to the foreign price multiplied by the official
exchange rate, and the term Edit in (4.10.1) 1is computed as a
residual,

Note that the domestic price of commodity i that is
varied, is the index of the domestic price of the formal sector
and informal. sector goods (cf. equation (4.3.6)). When these
two products are perfect substitutes .then there 1is only one
price for the product of both sectors. When, however, the pro-
ducts are not perfect substitutes, then the price of the formal
sector will ©be assumed determined by a cost-plus markup rule,
and it will be the price of the good of the informal sector
"that will adjust to achieve the variation in the overall price
P and the commodity balance. In this way albeit there are two
differentiated products, only one market balance equation is
needed and only one price per market needs to be varied to
clear it. It is this reasoning thet is behind the decomposition

of a SAM column into two separate columns, one for the formal
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and the other for the informal sector, without the correspond-
ing decomposition of the same row.

The market for foreign currency in most SSA countries has
two components, the official and the parallel market. At this
point only the official market will be treated, the parallel
one left for a subsequent chapt:r. Assuming away foreign direct
investment, the balance of payments equilibrium condition can
be written from (4.2.4) in the form outflows = 1inflows, as

follows

x x X X
MMt + e i, FDt-l = \Ekt +oey (L\.FDt + IRPt) (4.10.2)
where i; - average interest on outstanding foreign debt at
end of period t-1
TRP: - net private foreign transfers from abroad.

The values of imports and exports above, VMt and VEXt, are
equal to the product of the exchange rate and the respective
international values. Substituting in (4.10.2) and cancelling

the common term e ore obteains the supply-demand external

tl

balance in foreign currency.

X x ] X x -3
! 1 -
\Mt + (p + 1t) FDt_1 = VEXt + AFDt + TRPt (4.10.3)
where VMt ~ foreign exchange cost of imports
x
VEXt - foreign exchange receipts from exports
p - rate of amortization of foreign debt

i - foreign interest rate.
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Given a predetermined value of interest payments, and
exogencusly determined values for the change in the outstanding
amount of foreign debt, and private transfers, equation
(4.10.3) is the equilibrium condition for the foreign exchange
market. Under a regime where the foreign exchange rate is
controlled, a rationing mechanism for imports must Dbe
postulated to balance this market, otherwise the exchange rate
is the equilibrating variable.

There are n commodity markets, 8 labour markets, and one
foreign exchange market, that must clear in the above structure.
by variations in n+S+1 prices and or quantities. Since by
Walras law these marlkets are not all independent, one needs an
additional equation to normalize the system.

The final market namely the one for domestic money, is the
one that ©provides the normalization, necessary to determine
nominal prices. The various components of the domestic demand
for money were analyzed in detail in the previous section. The
balance equation in domestic money is equation (4.9.42) which
determines the residual supply of bank loans. The domestic high

power money creation AH which is the other component of the

£
domestic money market balance, 1is found residually from an
equation such as (4.2.6), which gives the sources of finance of
the public deficit.

The various componehts of government revenue and spending
were highlighted 1in the earlier sect? ;. Given the change in

the amount of foreign debt outstanding, an exogenous variable

in almost all SSA countries, the need for creation of new money



143

base can be derived endogenously, given the various nominal
components of public spending. Money supply in this fashion is
directly linked to the budget for <current as well as capital
expenditures. This part of the government can be considered
exogenous and is undergoing reform under the various
stabilization and structural adjustment loans.

By substituting AHt from (4.2.6) in (4.9.42), one obtains
an additional equation in the n+S+1 variables necessary to
clear the commodity, factor and foreign exchange markets, and

it is this equation that provides the normalization rule.

4,11, Solution Method

The model outlined in this chapter adjusts by both price
and quantity variations. Hence & simple tatonnement type of
price adjusting algorithm 1is not sufficient to balance the
excess demand equations (for a discussion of these and other
solution techniques for CGE’s see Dervis et.al (1982), and
Adelman and Robinson (1978)).

The problem of setting n+S+1 excess demands to zero can be
solved, however, in several ways. One is to follow the circular
flow of computations, as for instance 1is outlined 1in this
chapter. Assuming an initial set of values for the balancing
variables (this could be the previous period solution), and
setting the exogenous variables at their new levels, derive the
excess demand equations. Then one could set new values for the
equilibrating variables on the basis of the magnitudes of the

deviations of the computed excess demands from zero. There are
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several ways of doing this and they will not be reviewed here

as they are covered in the above mentioned references.
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5. THE DYNAMIC MODEL

In this chapter the updating of the various stock
variables is discussed. As mentioned in the previous chapter
there are three classes of stock variables that must be
updated, demographic and human capital ones, those related to
gquantities and ownership of physical capital, and financial
ones. Furthermore, there are few nominal variables that must be
updated such as for instance wages in labor <classes that have

fixed wages.

5.1. Updating Demographic and Human Capital Stock Variables

The major types of demographic variables that will need
updating are the number of households in each <class and the
respective average household sizes as well as the supplies of
labor of various types. The latter could probably be left
exogenous (constant or exogenously specified functions of
time), 'because otherwise one might have te analyze
intrahousehold dynamics that are not modeled in the proposed
framework.

Since households are classified by the skill class of the
head of the household, it will be the availability of labor of
various skill types that will determine the number of
households. Since skills are acquired through education and
training, it is education that will determine primarily the new
distribution of skills.

From Table 4.3 the following SxH matrix AA can be defined
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for the base year

Lsh 1"sh
{AA} = a = m-to- = o===-— (5.1.1)
hs sh Nh Mh POPh
where POP, -~ total population belonging to household class h,

h

The element 3.h denotes the available labor (in man-years)
of skill type s, per average person belonging to households of

type h. Remember that Nh denotes the number of households of

type h, and Mh’ denotes the average size of this type of house-

hold.

Denote by a column vector LLt—l the aggregate supply of

labor of various skill categories at the end of period t-1, and

by PH a column vector of population in each household class

t-1
at the end of period t-1.

Lict-1) POPy ¢y
La(t-1) POP, (t-1)
L, _, = PH_, = (5.1.2)
| bsee-1) | POPH(e-1)_
Given the above definitions the following holds.
LL = AA . PH (5.1.3)

The next step is to define two triangular SxS +transition
matrices ¢E and ¢N as follows. An element wfj of @E denotes the
proportion of labor of skill type i being educated or trained

in some period, that becomes trsnsformed intc labor of type j.
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Since all labor that is educated in some period must end up in

some skill class it must hold that
S
2 ‘.p-. = 1 (50104)

Notice that if skill classes are arranged from lower to higher,
then w?j = 0 for j < i in the indices of wfj above means that
someone being educated cannot become a laborer of a lower skill
class, and this is the reason that @E is upper triangular.

The elements of the matrix @N have similar meaning, except.
that the transitions occur autonomously or naturally. In other
words, laborers of skill type i might be transformed to skill
type j through on the job training and learning. Again the
matrix QN must be upper triangular.

Denote by ]_Et the column vector of the labor force of
various skill types that 1is ©being withdrawn from the labor

market for education and training in period t (re. section

(4.9) and the discussion following equations (4.9.19) and

(4.9.20)).
_ Lt
Lokt
LE, = . (5.1.5)
__LSEt_J

Then the redistribution of the labor that has been educated in

period t to various skill classes can be represented by the
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vector (@é - IS). LEt where a prime denotes the transpose of a
matrix, and where IS denotes a SxS identity matrix.
Clearly, the result of education is an upgrading of labor
skills represented by the above term. The elements of the

transition matrix ¢_. could be interpreted as probabilities. In

E
other words wfj could be thought of as the probability of a
laborer of type i, to turn into & laborer of type j 1if he is
withdrawn from the labor force for 2 period &and educated. If
education takes some years then clearly wfj will be small for
J > i and will be larger for i = j. By analogy a vector of the.

form (¢, - IS) LL will represent the autonomous rearrange-

t-1
ment of labor skills from period to period.

Assume that the natural population growth rate is g, and
assume a fixed labor participation rate. Then if education does
not take place, the only segment of the labor force that will
be growing 1is the lowest skill class and it will be growing by
the same growth rate g.

Denote by ds the death rate of labor of skill type s for
s > 1. Then define the following (SxS) diagonal matrix which

will represent the natural decline of the skill mix of the

labor force if there 1is no education or no autonomous
rearrangement.
¢ = {wij) (5.1.6)
where wij = 1 + g if i=3=1
1 - d. if i=3>1

0 if i#9)
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With all the above definitions +the new labor force skill

vector LLt can be written as follows

LL, = ¢ LLt—l + (¢ﬁ - IS) LLt- (5.1.7)

¢ + (¢é - I.) LE

1 S t

If there is no education at all, namely if LEt=O, and if ¢N is
close to being an identity matrix, namely if there is no
natural upgrading of skills through working, then equation
(5.1.7) yields a deterioration of the human capital of the
country towards the lower skill. Out migration could be modeled
in the above framework by adding additional parameters to the.
death rates ds for given skill classes.

Suppose now that the number of household <classes H is
equal to the number of skill classes S. This is reasonable to
assume since households will be classified by the skill level
of the household head. Then by using equation (5.1.3) and LLt
derived in (5.1.7), the population in each lousehold group at
the end of period t can be found by inverting the matrix AA

which could be assumed constant.

-1 : .
PH, = AA™" LL, (5.1.8)

Dividing the elements of PHt by the average household size, one
obtains the new number of households in each class. Equation
(5.1.8) is the implicit "household generator function" in the
model.

The above analysis could be done separately for rural and
urban households if date is available. This might make sense if

provision of education services 1is vastly different in rural
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and urban areas. Suppose in fact that there are Hr rural house-
hold types and Hu urban household types. Suppose that the
number of household classes in each &area is the same as the
number of labor skills distinguished in the area, namely Sr=Hr
and Su=Hu. Then the same type of analysis as above could be
used to predict the new numbers of households at the end of
period t. Migration of rural people to the urtan areas could be
modeled by using migration rates by skill <class as outlined
earlier, a procedure that will probably be easier to implement
empirically.

Notice that if rural households are not classified by the
skill class of the head of household, but by size of cultivated
land, then as long as the number of rural skill classes is the
same as the number of land classes, the procedure goes through.
In fact a reasonable suggestion 1is to first decide on the
number of national labor skill classes one wants to model, and
hence the number of urban household types, and subsequently
split rural households by land size so as to have exactly the
same number of size classes as labor classes.

Once the labor supplies Dby skill category and household
type are determined, a decision must be made by each household
type about the amount of labor in each ckill class that will be
self-employed. This decision will ©bhe based on the "profits"
made by self-employed labor of skill <class s in the previous
period. Recall from equation (4.5.6) that total unincorporated

sector profits distributed to labor of type s in period t-1 are

U

equal to Dps(t»l)'

If the total available self-employed labor
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of type s in the same period is 1S then the realized

s(t-1)'
average return per self-employed person of skill <class s is

equal to

RUS _ = -_s(t-1) (5.1.9)

In the next period t the amount of labor available by
skill class for each household can be determined by multiplying

the elements of the matrix AA, with the elements of the vector

PHt (cf. equation (5.1.8)). The househoid decision to allocate.
this labor (denoted in Table 4.3 by th), to self-emplcyed and
for hire will be modeled as follows

Ls];t .

=== = f (RUS_, . ..,y h) (5.1.10)

Lhst s(t-1)

The functional form in (5.1.10) <can take several simple

expressions, and could be made to depend on household type.

5.2. Updating Physical Capital Quantities and Ownership

The productive capital of +the various sectors can be
updated by using the concept of realized investment derived in

section 4.2.

K. =K. - . . . .
5t 5(t=1) (1 SJ) + IDJt Xt (5.2.1)
where Sj - depreciation rate for capital of sector j
IDjt - desired investment (cf. equation (4.9.6)

scale down faector due to unavailability of in-

>
r’-
|
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vestment funds (cf. equatioﬁ (4.9.4)) and the

discussion following (4.9.45)).
Remember that Xt is equal to one in sectors that have excess
supply of funds, and less than one in sectors that exhibit
excess demand for funds. An equation such as the above will
hold for each sector j and each portion of the sector,
incorporated and informal.

The next item to wupdate 1is the ownership pattern of
enterprise capital by household category. The total new funds
made available by households for new enterprise financing in.
period t are equal to _'\.EHEt (cf. equation (4.9.33)), while new
government funds are represented by an exogenous variable ALEGt
(cf. equation (4.9.45)). If it is assumed that banks do not
directly participate in the equity of firms, in other words do

not exercise ownership, then the following pattern of ownership

of formal enterprise capital in period t can be ascertained.

AEppt
}\hjt= Khj(t-l) (l_sj) + -H ——————————————— IDjt Xt (5'2'2)
X AE + ALEG
h=1 Eht t
ALEG
G Re ——_
Kse = Kjpopy (1565 + - D,y X, (5.2.3)
¥ AE + ALEG
h=1 Eht t

Notice that households and the gov:rnment participate in
new capital ownership according to the funds made available to
thie whole sector. In other words the decisions about how much

to invest in each sector are made st the enterprise level, wia
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the desired 1investment equations. Households and government
only supply the funds. The above assumption implies, for
instance, that if some household class does not initially have
any ownership 1in capital of a certain sector, but provides
equity funds to the overall pool of funds, and if that sector
decides to invest, +then that household automatically gets
ownership of a portion of the new capital. An alternative
mechanism would have been to have each household make separate
decisions about where to 1invest its money on the basis of
household specific assessment of each sector’s prospects. This, .
however, will necessitate info.mation which is certain not to
be available at the household level. The mechanism adopted here
implicitly assumes that there is an intermediation mechanism by
which household investment funds are delivered to the firms
that need them.

Updating the stocks of non-productive capital owned by
households is straightforward once the allocations represented
in equation (4.9.26) are complete. The new ownerships are as

follows

A (1—8A) + AA (5.2.4)

ht = An(t-1) ht

Updating stocks of finished products of various sectors is
also straightforward once the stock changes described in

equation (4.9.9) are determined

ST., = ST. . .2,
jt TJ(t—l) + ASTJt (5.2.5)

Finally the stock of public sector infrastructure capital
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can be updated by adding to the existing stock after
depreciation, the new exogenously determined level of public

investment

KG,, = K

5t (1—5G) + AKG (5.2.6)

G. .

Jj(t-1) Jt

where AKGt - public investment in period t specific to sector j
Remember that cumulative public investment or the stock of

outstanding infrastructure capital has been postulated to

affect sector productivity (cf. equation (4.3.2).

5.3. Updating Financial Stock Variables

There are several types «c¢: financial variables which can
be easily wupdated once the changes described in the previous
chapter have been determined. The determination of their
outstanding stock and ownership is needed because many of them
yield interest payments which are part of current income of
households or cost of firms. They will be considered in turn
i) Outstanding cash held by households. Since this stock does

not yield interest, only the total outstanding amount is

needed
H
+ X AC (5.3.1)

where Acht’ the change in cash held by household type h is
given in equation (4.9.22).
ii) Bank deposits by households. This stock ideally must be

determined by household calegory as it yields interest
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iv)
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=D + AD (5.3.2)

D h(t-1) ht

ht

where AD is given in equation (4.9.23).

ht
Cash and bank deposits of firms, namely working capital.
Each sector in equilibrium has been assumed to satisfy its
working capital needs first, and then all other financing
needs. For the informal sector firms since they cannot
obtain bank loans this implies that in equilibrium their
end of period cash and demand deposits have to be equal to

their working capital that they needed in the current

period. By reference to equation (4.9.11)

d

Ujt Lth) (5.3.3)

+ D (PN,,. N... + w

Ujt ujt = ®uj Uj Uit

Formal sector firms can cover part of their working
capital requirements from short-term loans by banks. 1f it
is assumed that short-terms loans cover a certain
proportion of all their working capital need, then the new

cash and deposit position of formal sector forms would be

as follows

d
— - \J o g
CEjt + DEjt = (1 aj) mEj (PNEj tht F “Ejt LEjt) (5.3.4)
vhere aj - proportion of firm j's working capital needs

that are covered by loans.

The allocation of holdings of working capital by
firms between cash and deposits could be made a function
of the bank deposit rate.

Outstanding bank loans. Given the changes in outstanding

bank loans in (4.9.42) the stock of outstanding loans at
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the end of period t can be found

LE, = LE,_, + ALE, (5.3.5)

v) Domestic and foreign public debt. As indicated in the
previous chapter, new foreign debt in a SSA context is
likely to be exogenous. Hence the new stock of foreign

debt will be equal to

(1-p) + AFD (5.3.6)

FD, = FD t

A
t t-1
Domestic outstanding public debt 1in turn can be readily.

found by adding to old debt, new money creation
DD = DD + AH (5.3.7)

If there 1is no other way to accumulate domestic debt except by
creating high powered money, then DDt is nothing more than the
outstanding stock of high powered money.

Finally notice that asset appreciation and depreciation,
like capital revaluation, houses’' ©price appreciation etc. are
reflected in the updated balance sheets as increases in net-
worth or wealth of firms and households. If wealth is assumed
to feedback on permanent income and consumption, this

revaluation will have real effects, otherwise it will not.

5.4. Updating Nominal Wages

For sectors where nominal wages are fixed within the
period, a wage adjustment process must be formulated. It seems

reasonable in view of the Phillips curve type of literature to
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hypothesize that the nominal wage agreed to in the next period
will be a function of the current unemployment rate and
expected 1inflation, which wunder naive expectations can be
approximated by the current inflation rate. This implies the
foilowing form for nominal wage adjustment for fix-wage labor
market s.

"s(t+1) T ¥s(t) . st st t t-1

Various speeds of adjustment cen be estimated or specified

within the above formulation.
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6. EXTENSIONS AND FURTHER SPECIFACTION

In this chapter further detsils on some aspects of the
model are presented, and extensions to cover specific issues

are discussed.

6.1. Production in the Agricultural Sector

in all macrosectoral CGE models to date the agricultural

sector or subsectors within, have been modeled just 1like any

other sector, mnamely producing one type of product with quasi-.
fixed sector specific capital. This, however, creates several
problems. First, there might be a desire to include more than

one commodity per agricultural sector, on both the production
as well as on the consumption side. While there is usually
detailed information about the wuses of a specific commodity,
namely specification of a row in the SAM along lines of the so-
called supply wutilization account, there might not be enbugh
information on the input and cost side in order to specify the
corresponding column elements. Second, even if the columns and
rows can be specified in a disaggregated manner, the factors
capital and land are not usually specific to any given product.
The same land can be used to produce cereals and export cash
crops as well as vegetables. The tools used for production are
the same in all products. Hence the assumption of quasi-fixed
sector specific capital cannot be made. An appropriate
specification under these circumstances is the following.

Denote the w&aggregate output indices of sectors producing
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agricultural products by Xl. X2, cee Xm. The sectors should be
aggregated so that the capital employed is quasi-fixed for that
sector. For instance since tree crops use a specific capital
factor, trees, they could all be aggregated together. Animal
production could also be lumped together. Nevertheless, there
might be aggregates which wuse the same capital factors, for
instance Xl could represent major +traded staple foods (rice,
maize, wheat), while X2 might be the aggregate of all other
staple food crops (cassava, yams, plantains, vegetazbles, etc.).

Each one of the sectors !, ..., m 1is represented by a.
separate column in the SAM. However, suppose that there is
desire to have more detailed product disaggregation, without
adding further «columns to the SAM. For instance one might want
to disaggregate the traded cereals sector into rice and maize,
the +tree <crop sector into <cocoa, coffee, fruit trees, and
olhers etc. It is suggested that for each agricultural sector j
where product disaggregation is desired the output of that
sector is- written as a Constant Elasticity of Transformation
(CET) index (see Powell and Gruen (1968)) of the outputs of the

individual products.

T.+1 T,
k. Y DU T
. J Tj 1+Tj
where xjk - output of the k’'th commodity within agricultural
sector j
Tj - constant elasticity of transformation parameter

for agricultural sector j
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ajk - positive constant parameters.

The CET specification in (6.1.1) has been alluded to in a
general sense in section 4.3 (cf. equation (4.3.10)) and could
be used for other sectors producing multiple commodities.
Suppose now that agricultural sectors 1 and 2 (it could be more
sectors but consider only two for simplicity) producing kl and
k2 commodities each, share the same fixed factors, capital and

labor. Then it 1is suggested that the following separable

production transformation frontier is utilized.

CET (ll, lz: Tl2) = PR12 (GSth, t) CES (le, K12; 012) (6.1.2)

where

CET (Xl, Xz; 712) -~ a CET function of the indices Xl and X2
with transformation parameters Ty

CES (L12, K12; 012) - a constant elasticity of substitution
(CES) function of toteal labor and
capital qu and K12 utilized jointly by
sectors 1 and 2.

PR12 - the joint sector 1 and 2 productivity parameter (re.

equations (4.3.1) and (4.3.2)).
Note in passing that the CES index function with parameter o
could be written as a CE1 index function with parameter 1 = -o.
The specification above has already supposed +that inter-
mgdiate inputs are used in fixed proportions to output indices
in sectors 1 and 2, and that is why they do not appear in the
CES function in the right hand side of (6.1.2). The separable

tree structure specified in (6.1.1) and (6.1.2) can
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consistently disaggregate the agricultural sector into as many
products as desired without creating more columns in the SAM.
In other words the purchases of inputs by e.g. sector j are
assumed to be used for production of all products and are not
product specific., In this fashion, for instance, fertilizer
input does not have to be specified as separately being used
for each of the sub-products xjk’ but instead 1is used by the
whole sector j, producing the kj sub-products. This in essence
implies that inputs such as fertilizer are freely mobile within
sector j in the production of tlie subproducts xjk'

The specifications (6.1.1) and (6.1.2) 1imply CET price
indices for the aggregate goods 1, 2 and their combination
which has been denoted as good 12, as follows

_1_) (6.1.3)

P = CET (P,, P
1 712

12 27

where

o) jo=1, 2 (6.1.4)

P. -_—'CET (pjl, pj2l DRI | pjk.; T.

J

where pji - is the price of commodity j that is part of aggre-
gate sector 1i.
The price 1indices are such that +the following relations

hold

X = P1 Xl + P, X (6.1.5)

(6.1.6)
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6.2. Supplv Utilization Accounts for Commodities and SAM Row

Disaggregation

Since some sectors are aggregates of several commodities,
each with its own price, there 1is need for individual markets
for each one of these commodities. This can be provided by
disaggregating row j in the SAM, of the corresponding aggregate
sector j, into kj subrows along supply-utilization lines.

A supply utilization account, exemplified for instance, by
those produced by the Food and Agriculture Organization (FAO)
of the United Nations, for agricultural commodities, states the.
sources of supply (domestic production, imports and stock
carryovers from the previous period), as well as the uses
(intermediate uses, exports, other final demand components) for
a relatively homogeneous commodity (e.g. shelled maize, or
paddy rice). As such, a supply wutilization account corresponds
to a row in a SAM. As, however, mentioned already, while the
components of the row might be easy to specify, the components
of the respective columns might not be, as the example of the
fertilizer input in the previous section made clear.

Table 6.1 indicates a SAM row disaggregation of a sector
into the various supply wutilization accounts for the Kk
individual commodities that constitute the sector. The
variables mji denote the competitive imports of product ji.
Since this product is more or less homogeneous, these imports
might not be determined by the Armington specification (cf.
equations (4.7.5)-(4.7.8)) but instead by other rules. For

instance imports of & key food commodity such as rice or maize
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Table 6.1

Row Disaggregation of the SAM row for Aggregate Sector j

(Composed of k Commodities)

T D D TR T A D M S M D S MR GRS G S e D e S B T D SLp . AN S Get G G — . o — T i —— - A . G — " P S S S S G WS G S S G W

Uses of Product

Domestic Supply Intermediate Demands Final Demands

Production Imports 1 j e N 1 ... F

IN m X X X x? xF
jl jl i1 jij jln ji jl

X m X X X x 3 xF
Jk Jk jk1 jkj jkn jk Jk

might be exogenously determined by the government. Stock
changes are subsumed as one of the components of final demand.
The intermediate uses of the commodity as input to all other
sectors besides j could be specified by fixed input
coefficients. For instance total input of rice into the food
processing industry might be made equal to a fixed proportion
of the output of that industry.

Alternatively, and this might be more appropriate for a
homogeneous commodity, the quantities of the commodity going
for a particular intermediate use might be made equal to a fix-
ed share of the quantity of the product supplied. For instance,

the quartity of a commodity such as rice going as intermediate
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to the food processing industry (which, of course includes the
rice milling industry) might be specified as a fraction of the
total domestic current supply (domestic production plus
imports). This specification might be particularly appropriate
for the 1intermediate input of one commodity, say the ji one,
into industry j, namely the element xjij in the notation of
Table 6.1. This because, for instance, the use of rice as input
into the cereals sector, will basically be composed of seed,
and this can generally be well approximated by a fixed share of
the output or supply of rice.

As far as the final demand components are concerned, the
rows for the individual commodities can be treated 1in a stan-
dard SAM format, except that the notion of group separability
might be used, fcr instance, to economize on parameters of the
relevant private consumer demand system. In other words the de-
mand for the set of commodities (jl, ..., jk) might be consid-
ered as demand for a separable group, and hence treated like
demand for an individual product in the higher—echelon demand
system. Demand for the individual sub-products within the group
could then be derived via the aggregation rule for the group.

Each row within the row diseggregated SAM corresponds to a
commodity balance equation. The single excess demand function
for the grouped commodity j has thus been transformed into m
excess demand functions for the individual commodities. These m
excess-demand must be driven to zero along with the remaining
n-1 other sector excess demands. Therefore, the disaggregation

of a SAM sector into sub-sectors, increases the number of



165

excess demand equations and corresponding balancing variables.

The procedure outlined above, 1in essence brings together
principles long used in building sectoral micro models (such as
for instance those outlined in Singh et.al) with individual
commodity detail, and techniques more appropriate for macro-
sectoral SAM Dbased models. In the latter the difficulty of
introducing more commodities and markets (which 1is what the
policy-makers want) has traditionally been bound by the
inability to disaggregate the corresponding <columns. The
procedure outlined above indicates a way by which this column

disaggregation is not necessary.

6.3. Import Rationing and the Parallel Market for Foreign

Exchange

Probably the most serious distortion in most SSA countries
has to do with overvalued exchange rates, and most SSAPs have
as a central aim the devaluation of the currency. The reason
overvaluation and foreign exchange rationing are so prevalent
in these countries is that they act as invisible but powerful
redistributive mechanisms. Those privileged to have access to
goods purchased at the official rate essentially obtain a rent
equal to the difference between the value of the good at the
black market exchange rate and the official one. The existence
of parallel markets for foreign exchange gives rise to various
other distortions in the product markets. It is well known than
in most SSA countries in the markets of the major export

products, as well as the major staple food crops there exist
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large parastatals that aim to control the prices and markets
often in a coersive manner. This gives rise to parallel product
markets that have significant and non-negligible mecroeconomic
impacts. In most analyses of adjustment, however, these
importent phenomena have been neglected, albeit there exist
some scattered attempts to analyze them (May (1985) and Singh
et.al (1985)).

The parallel mearket gor foreign exchange will be analyzed
in stages. First assume that the official exchange rate e is
fixed. Denote the excess demand for foreign exchange at this .
rate ag DFXE. This is equasl to the difference between the fo-
reign exchange value of all imports demanded at this rate, and

the value of exports supplied to the foreign market, minus the

value of net private autonomous transfers to the country

x x X x
DFXt (et) = Mt (et) - EXt (et) - PTRt (et) (6.3.1)
where DFXZ (et) ~ net demand for foreign exchange by domestic
agents at exchange rate €t
M; (et) - foreign exchange value of all imports

demanded by domestic agents at exchange
rate et
L]
Ext (et) - foreign exchange value of all exports sup-
plied by domestic agents at rate ey
n
PTRt (et) - net private foreign exchange transfers at

rate e, (might be defined to include net

t

private capital inflows, 1including foreign

direct investment).



167
Assume that at the official rate ey the excess demand for
foreign exchange DFX; is larger than the accomodating supply of
foreign exchange available from government, multi-lateral and

other official sources, denoted by EFt, namely external
finance. Hence EF;, becomes a constraint on the net demand for
foreign exchange. Given this constraint, and if the exchange
rate does not vary to clear the market, a rationing rule has to
be specified for all categories of imports, so that the actual
official foreign exchange expenditure on imports by all

domestic agents matches the total supply of foreign exchange, .

which according to the above notation is equal to

SFX; (e,) = EX_ (e,) + PTR (e,) + EF, (6.3.2)
where SFX£ - total supply of foreign exchange from all sources.

Denote the quantity of the k’'th type of import (consumer
good, intermediate good, investment good, etc.) demanded by
domestic agents at the official rate e, by QMkt (et), and the
corresponding cif foreign price by PM;t' Then the variable
M: (et) defined in (6.3.1), that represents the foreign ex-

change value of all demanded imports, is equal to

QMkt (et) : PMkt (6.3.3)

M‘ (e,) =
t t 1

L o 4

k

where M denotes the various types of imports.
A rationing rule could then be specified, for instance by

a function of the following form
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5 )

Q. = £ QM (e.), SFX; (e) / M (e)) (6.3.4)
For instance the government might specify that priority is
given to intermediate and investment type of imported inputs,
which are rationed 1in proportion to their total demand at
official rates, anc that no other type of import is allowed.
Such a rule would imply that for k belonging to the class of
intermediate and investment goods, the rationed quantity of

imports would be e¢qual to
r
kat = QMkt (et) ST RT T T T T (6.3.5)

Clearly, a variety of rationing rules cuan be specified. From
the modeling perspective, the important thing is that the rules
can be implemented in a simulation exercise. A rule like

(6.3.5) for instance could easily be implemented by computing

——

SFXi, and M; when the model is run with a

and a variable such as DFXE in (6.3.1)

the variables QMkt’

fixed exchanée rate ey
is computed as a residual of all the demands and supplies of
foreign exchange.

If there 1is no parallel market for foreign exchange, then
the system would have to be solved with the amounts for the va-
rious variables such as QMkt fixed at their rationed levels de-
fined in (6.3.4). To illustrate the technique assume that a

consumer ciass h (namely a class of liouseholds) is allocated

(on a per-capita basis) an amount QM;K of the non-competitive
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import, indexed where K is the number of total consumed goods
(cf. equation (4.7.4)), at price Pak (which does not have to be
equal to the exchange rate times the international price). Then
the rationed consumer demand system of the LES type for this

consumer class would be modified from the one outlined in

equation (4.7.4) as follows

e hk , ro_
QPChk = QPO+ po—(1omrny (YEPCh = Pag Qg
K-1 o .
- k: Pgy QCPC,,) k=1, ..., K-1 (6.3.6)
-=l

This equation derives from the typical consumer of class h
maximizing the same wutility that gave rise to the LES of
equation (4.7.4), except that now the price and quantity of the
K'th good are fixed.

Assume 4hst the rationed 1import is for a competitively
imported but differentiated good i (for 1instance rice). This
presents a slightly different problem because the consumer can
substitute domestic 'for the foreaign good. Differentiated
imports were treated without specific functional! definitions in
equations (4.7.6)-(4.7.9). To illustrate the techniqug involved
here, assume that the 1index aggregating the doméstic and

differentiated imported good is of the CES type

o-1 o~-1 o)

——— ——— - g -

qcP; = (8, QcPp,® + 5, qopmM ) O (6.3.7)
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where the variables are all the same as in equation (4.7.7),

& 6, are positive parameters, and o is the elasticity of sub-

1 72
stitution. This "Armington" specification impties the following
functional forms for the demand for the domestic and imported

goods, as well as the price of the composite commodity i

(notation corresponds to that of equations (4.7.6) and (4.7.7)~

(4.7.8)).
P.g: _
QCPD, = ocp, &9 (-cdiy -o (6.3.8)
! 1 Pey
P. . _
QCPM, = Qcp &9 (-£P2) 7° (6.3.9)
: < Pgy
_1
_ o l-o 0 l-o0, 1l-0
Pei 7 (51 Pegi * 52 pcmi) (6.3.10)

It is now specified that under rationing the quantity of
the imported iutermediate QCPMi is fixed at some level QCPM?,

and the corresponding price 1is fixed at some level pr If

cmi’
this price and quantity are substituted in the four relations
above, then the «ix variables present in the four equations
(4.3.7)-(4.3.10) are reduced to four “free" variables, namely
Pedi Pey! QCPDi, QCPi. 1f the four equations were independent
then they could be solved for these variables. However, they

are not independent, as the following aggregation relation must

hold

Pej QCPi = P.gj QCPDi + Pems QC‘PMi (6.3.11)
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This, nevertheless, implies that only one of the four free
variables can be independent, the rest being dependent through
the system., This implies that the quantity QCPDi of the domes-
tic commodity i demanded internally, is a function of the dom-
estic price P.gi’ independently of the function implied by say
the private LES demand system. In other words for every value
assumed by price Pegi’ the quantity demanded internally can be
sclved from the system of four equations above and not by the
LES demand system. This, in turn implies that, when the model
is solved by iteration on commodity prices, namely when prices .
are assumed and quantities subsequently computed to yield the
excess demands, in the LES consumer demand system, the i'th
equation (namely for the composite good i) is not included, but
the quantity QCPi cf the composite good ' demanded as well as
its price P.; are computed instead from equations such as
(6.3.7)-(6.3.10). Once this is done the demand equations for
the remaining composite commodities can be found by a "rationed
LES system" of a type similar to (6.3.6). (In the following

notation the household index h is dropped).

m
—— hk :
QCPCR = QCPCk+ f)----(-I:EI—_S (\CPCR - pdi QCPI -
k hk
K - —— e e—
- I p, QCFC)) (6.3.12)
k=1
k#i
where
Pgj = Poy (1-54:) (6.3.13)
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by reference to equation (4.7.2).

Once the system is "equilibrated", the equilibrium prices
and quantities will be compatible with both (6.3.12), and the
four equations (6.3.7)~(6.3.10), as well as the rationing rule.
Similar reasoning can lead to "rationed profit maximizing"
quantities of intermediates demanded, etc. The point is that
under the assumption of effective rationing and absence of
parallel imports, the whole model can be empirically solved
subject to the rationing constraints, and the fixed official
exchange rate. The so-obtained equilibrium prices and
quantities would be the observed ones if there were nc parallel
markets.

Another way the system could be sol%ed would be to
hypothesize that there is no foreign exchange constraint but
that the foreign exchange rate varies to clear the foreign
exchenge market. 1In other words the following equilibrium

equation would be solved in addition to the others.

x

DFXt

'(et) = EF; (6.3.13)

Under such a system equation (6.3.13) would become an
additional equilibrium condition of the system and the solution

e, would represent the shadow price of foreign exchange. The

implicit rents in the system could then be computed by com-
pqring the solution with rationing with thic latter solution.
All this of course under the assumption that the rationed
solution represents the actual state of affairs.

In reality, of course, rationing of foreign exchange will
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give rise tc a parallel market for foreign exchange. The
problem is how to describe such a market empirically. Since not
much data is usually available on these markets, one must make
several guesses and use his knowledge of the country. However,
some general suggestions are possible and are outlined below.

The first question concerns the demand for parallel market
foreign exchange. How does it arise? The answer is conceptually
simple. From those participants in the system (firms and
individual consumers) who at the prevailing parallel market fo-
reign exchange reate, denoted by ep, find it advantageous to buy.
foreign exchange from individuals who supply 1it, in order to
import goods (possibly through clandestine routes) that cannot
be obtained via the rationing scheme of the government.

To illustrate the problem and solution consider a typical
consumer of household class h who is allocated a ration QM;K of'
the non-competitive import (indexed by K) at a fixed price
pgK = e p;, where e is the official exchange rate and p; is the
international price of good K (for simplicity tariffs or other
taxes are ignored). Suppose that +this consumer also has the
option to obtain an amount QMEK through parallel imports at a
price pSK = &P p; , where eP is the parallel market exchange
rate. Assuming that the consumer’'s demand is determined by a
LES system as exemplified in section 4.7, then one can consider
the problem of maximizing the underlying utility implied by the
LES, subject to the rationing constraint, but with the

possibility for the consumer to buy more of the same good at a

different price. The result is the following demand system.
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: — hk . roor
qcpe, . = GCBC,, + p (YCPC, - pg. QMf.
S K~-1 L
- phy QFE, - I Py QERE, ) (6.3.14)
fOI‘ k = 1) ) }\—1
QuP. - GCPC e
1K nk * Tp ] dk Phk
PdK
o K-1 L
-l WPG = = py; TR (6.3.15)

In essence the consumer acts so as to allocate his uncommitted

income YCPC to the K commodities, where for the

r r
h = Pak Wk
K’'th commodity the relevant price is pgx . The demand of this
consumer for parallel market foreign exchange 1is equal to

3

. P
P -+ Qpy
For competitive but differentiated imports the situation
is analogous. Let QMi » the total quantity of competitive im-
ports in sector i for all wuses, be the sum of rationed and

parallel market imports.
= r P
QMi = QMi + QMi (6.3.16)

Let agents be modeled as wusing a CES aggregation function
bétween the domestic and imported good 1like equation (6.3.7),
to allocate their total demand for composite commodity i
between the domestic and the imported good. Then the demand for

QMi can be found 1in exactly the same way as illustrated in
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equations (6.3.8)-(6.3.10) with the restriction that the
relevant price for the imported good 1is the parallel price
pgi = eP p'i where'p;li is the international price (egain assum-

ing no tariffs, taxes etc. for simplicity).

b 3
Agents in reality pay price Pui = © Ppj for the rationed

P

mi for the remaining parallel amount QM?.

amount QM? and p
Hence, while +the problem solution 1is 1identical to the one
outlined in section 4.7, it amounts to a situation where all
agents using the composite commodity i for any use,
consumpt:on, intermediate, investment etc., in essence obtain a
rent equal to (pgi - pmi) times the amount of the rationed im-
port QM? that they utilize.

Given the above system, the demand for parallel imports of

the i’th competitive differentiated imported good is equal to

- QM% (6.3.17)

P _
QMY = QM i

i
A similar procedure can be used to derive demand by firms for
parallel - imports of non-competitive intermediate goods,
investment goods etc. The total demand for foreign exchange for
parallel market imports of goods will be the sum of the foreign
values (foreign price times para'lel import quantity) of all
types of commodities thus demanded. Denote this demand by Mg.
Notice that the empirical calculation of the demand for
the various parallel market imports is not too difficult. If
one imposes for instance, the structure on consumer demand

described by the mixed rationed system in (6.3.14) and

(6.3.15), then consumer budget surveys will vield the total
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quantity of QMhK demanded. 1f one subtracts the officially
recorded quantities of imports that are allocated for non-
competitive consumption, the amount of total parallel market
imports can be obtained. Hence calibration of the demand system
in (6.3.14) and (6.3.15) can be achieved given the market
prices which will inevitably be equal to parallei market
prices.

The supply of foreign exchange comes from two basic
sources. One 1is wunofficial transfers of relatives or firm
affiliates to local residents. The second is through parallel
market exports of goods. The first source is quite difficult to
pinpoint empirically, albeit rough estimates <can probably be
made from secondary data on immigration, job and family status
of immigrants etc. Conceptually, however, once a number is
derived it can be cor:idered exogenous to the rest of the
system,

The second source can be analyzed in the following manner.
Consider a sector that produces an exportable product (the
subscript i will ©be dror~«. for simplicity). Assume that
foreign demand for this sector’'s exports is given by the

following special form of equation (4.8.7).

E=E (-3) ™" (6.3.18)
P
where n is the elasticity of foreign demand.
Exports are channeled through two markets, the official one

where the offer price to foreigners is
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= eeeeSl (6.3.19)

where p is the domestic producer price, and the parallel one

where the offer price is

Pep = p/e® (6.3.20)

Denote the exports channeled through the official market
by Eo and those channeled through the parallel market by Ep.
Define the composi“e commodity E bought by foreigners by a CES

function of EO and Ep as follows

1 (6.3.21)

where the Ci-and o are parameters. Then minimization of

subject to (6.3.21) yields

o pfo -0
Eo = F co (B;_) . (6.3.23)
p
E = E 9 (-fBy —© (6.3.24)

o

=

=
)

where

.0 _1=0 o _1-0, 1-o
o Pro * Cp Pin”) (6.3.25)
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The price P¢ is the one entering the demand function
(6.3.18). Domestic equilibrium in the market for commodity i is
achieved by varying p so as to achieve the zero excess demand
condition (cf. equation (4.10.1), where the quantity of exports
is the simple sum of official and ©parallel exports Eo + Ep
Notice that Eo + Ep is different than E 1in equation (6.3.18),
and that Ps E is just a shorthand way of writing the total ex-
penditure of foreigners which are given by (6.3.22).

The above specification can be empirically implemented as
follows. Calibration of the system could be done by "guessing".
at the ratio of Eo to Ep and via equations (6.3.23)-(6.3.24)
and knowledge of the official imports, estimating the para-
meters Co and Cp, given o as well as the magnitude of Ep . Once
this is done the wvar! .mle E could be constructed via (6.3.21)
and the parameter E could be estimated from (6.3.18) given a
value for n. This shows that not much more than one educated
guess per market is necessary to implement the parallel export
markets in the model.

The tota)l supply of parallel market foreign exchange from
trancfers and parallel exports of goods will be denoted by

~y P p
th + PTRt (6.3.21)

where PTR? denotes the private parallel +transfers of foreign
exchange to residents, and where EX? is just the sum of the
products of +the ©prices paid by foreigners (cf. equation

(6.3.20)) and the quantities exported in the parallel market.
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The final component of the parallel market for foreign ex-
change is capital flight, naemely the change in the foreign cur-
rency holdings of households. This was explicitly incorporated
in the ©portfolio decisions of households in section 4.9 (cf.
equation (4.9.27)). Hence if portfolio decisions regarding the
other components of investments (equations (4.9.22)-(4.9.26))
have been estimated, then the demand for <change 1in foreign
currency hodlings will fall out as a residual via equation
(4.9.28). The aggregation of the changes in the demand for fo-
reign currency holdings by domestic residents across all house-.
holds yields the total demand AF; (cf. equation (4.9.36)).

Given the above analysis the excess demand for foreign
exchange in the parallel market EDF? is equal to the following

P _ MP . »yP _ P >
EDFt = Mt Ekt PTRt + AFt

The parallel market exchange rate ef is the adjusting variable

corresponding to this equation.

6.4, Marketing Parastatals and Parallel Product Markets

Consider a product i whose market includes a government
parastatal. This product could be 1identified with a whole
sector of the model or a sub-product along the exposition of
section 6.2. Suppose that the parastatal offers the producers a
fixed pPrice Ps and sells the same product to consumers at a
fixed price P, which could bLe different than Pg (the subscript

i is temporarily suppressed). Denote by X the amount of supply
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procured by the parastatal, by xp the amount of supply that
producers sell in the parallel uncontrolled market at a price
p and by X the amount they wuse for self consumption. To
simplify the analysis for this diszussion, intermediate sales,
final sales apart from those wused for private consumption,
imports and exports will be neglected. They could easily be
breought in the analysis.

Since quantities Ngr X and xp are of the same good, they

are essentially perfect substitutes. Denote by x the total

quantity produced by the producer

X = Xg o+ X+ X (6.4.1)

This quantity should be & function of the average price

received by the producer which is equal to

= Lt ___P.___8l.C - . -
p = = p (pp Pg) (6.4.2)

Notice that self-consumption is valued at the parallel market
price. In (6.4.2) if a farmer sells nothing to the parastatal,
his effective price is equal to pp, while if he sells all his
production to the parastatal (xf/x = 1) his effective price is,
of course, equal to Pg-

Suppose that the ratio xf/x can be estimated as a function
of the difference between the parallel and fixea official

prices

X
s= = f (-B_--_% ) f' <O (6.4.3)
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Such an estimation, will normally be econometrically feasible.
The official market Ubasically consists of the parastatal
procuring a quantity X ¢ at P¢ and reselling it to consumers at
a price P. (normally lower than P¢ but this is of no analytical
consequence). The Dbasic market that must be balanced in the
model is the parallel market. In that market the total supply
of the product depends on the mixed price p, while the private
demand must be given by a rationed demand system like the one
relevant for the demand for parallel imports (cf. equations
(6.3.14)~-(6.3.15)). In other words the distributions of the
parastatal at low prices act as rations to households.

Given a rule such as (6.4.3) the total supply x of the
commodity can be found in a straightforward way. For a given
price pp in the parallel market and for fixed Pgo equation
(6.4.3) will determine the ratio of the amount sold to the
parastatal and total production xf/x. This ratio, 1in turn
determines in (6.4.2) the price relevant for the producer. It
is this price that will enter the production decision outlined
in section 4.3. As fer as the market balance in the parallel
market is concerned, it will be of the following form (remember
intermediate uses, imports and exports stock changes, invest-
ment demand etc. are not included, and only private consumer

demand has been allowed).

Xp o+ X, = (x, + QDP) (6.4.4)

where QDP is the demand in the parallel market bv the non-

producing consumers. The total quantity demanded in the right


http:6.3.14)-(6.3.15

182
hand side of (6.4.4) will be the sum of various household
demands, each one of which will obey a rationed demand system

of the type illustrated in equation (6.3.15).
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7. ANALYTICS OF A SIMPLIFIED MODEL

The model outlined in the ©previous three sections is
comprehensive but at the same time quite complex. It might help
the reader to see how a <simplified version, stripped down of
many complications will behave under some changes common under
adjustment. This chapter analyzes such a model, which albeit
not too detailed, nevertlhieless preserves meny of the essential
features of the main model. Emphasis throughout will be placed

on &conomic structure and adjustment behavior.

7.1. The Model

There are two key features of the model described earlier
that stand out. The first is that in an economy of the SSA type
there is simultaneous presence of certain sectcrs that behave
with excess capacity and rigid prices in the short-run, while
there are other sectors which behave in a more or less full
capacity mode, and where prices are flexible in the short-run.
Mout of agriculture end -the non-agricultural informal sectors
would typically fall in the latter rategory, while larger scale
manufacturing and public firms would typically constitute the
former.

The second major structural feature c¢f the model outlined
earlier is that investment 1is constrained by the availability
of funds, which in turn are influernced by public sector
deficits as well us external loans.

In the simpiified model two sectors are distinguished. The
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first is a fix price sector, where prices in the short-run are
fixed Dby a mark-up over prime cost, which in turn |is
constituted by formal wages and intermediate imported inputs.
This sector is assumed to operate with excess capacity, and
hence the quantity produced is what adjusts in the sho: ¢~run.

The second sector is assumed to operate at full capacity.
It is a sector where a lot of self-employment exists. For
simplicity the quantity produced in this sector 1is assumed
fixed in the short-run, and it 1is the price which adjusts to
achieve supply-demand balance. .

The first sector is assumed to be largely non-tradeable.
This is justified if one <considers that most manufacturing
firms in SSA are ©producing import substituting light consumer
goods. The ©public corporations certainly fit into this mold as
well. On the other hand the flex~price sector 1is assumed to
produce an exportable commodity. One can think of agriculture
to justify this assumption.

With ‘the above assumptions the following commodity balance

equations summarize the model.

Xl = C1 + G (7.1.1)
X2 = C2 + Al + E2 (7.1.2)
where Xi - output of sector i (i=1 denotes the fix ©price

sector, while i=2 denotes the flex price sector)
C - private domestic consumption of the output of

sector 1
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G ~ both current and capital real public spending.
The public sector is assumed to demand products
mostly from sector 1
I - total real domestic investment, a fraction A ot
which is demanded by sector 2 (think of construc-
tion), the remainder being imported

E, - exports of sector 2 good.

The price of output of the first sector 1is given by a

mark-up relation

Pl = (1+47) (wl1 +a, e pm) (7.1.3)
where Pi ~ output price of sector i
T - fixed mark-up factor
W - nominal wage of labor employed in sector 1 (fixed

in the short-run)

11 - fixed labor output coefficient for sector 1
a, - fixed intermediate imported input coefficient
e - exchange rate (amount of local currency per unit

of foreign currency)
P - foreign price of the non-competitively imported
intermediate input.

The price P, of sector 2 is assumed flexible.

2

Income in this model consists of sector 1 wage income,
sector 1 operating surplus (profits), and sector 2 income. This
last item is equal to the value of all production of sector 2,

since no intermediate inputs are assumed for this sector, and

since because of self-employment, wage and profit income is not
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distinguished.

e p,;) X, + P, X (7.1.4)

Y =wl, X, + T (w]l + & 5 Ao

171 1

where Y - Nominal domestic value added or nominal gross domes-
tic product (GDP).

For simplicity direct and indirect taxes are assumed away

in this model. Income recipients are assumed to consume the

wage portion of their income plus a fraction of the income of

sector 2. Hence consumed income is

YC = wll ll + (1 - 52) P2 k2 (7.1.5)
where YC - total consumed income
s, - average saving propensity of sector 2 operators.

Note that no class distinctions are made in the simplified
model. If the poor are concentrated among the wage recipients
and the self-employed (a 1likely scenario), then increases in
poverty are implied by a decline in real wage income, and
income of  sector 2. However, given that the wage is nominally
fixed in the short-run, the nominal wage bill deperds on
production of sector 1, while bofh the nominal income of the
self-employed, as well as the real income of wage labor depend
on the other adjusting variable P2.

Assuming that both classes consume both goods, then an in-
crease in Xl and P2 benefits both classes on aggregate, albeit
on an individual basis it favors those deriving income mostly

from sector 2, and . it hurts workers. This 1is because with a

rise in Xl, employment and hence total wages rise, Dbut with a
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fixed nominal wage and an increcsse in P2, per capita real in-
come of workers is likely to fall. An increase in P2 on the
other hand, coupled with a fixed ncuinal price Pl, will in-
crease the real income of those in sector 2. Of course, if some
workers were formerly unemployed, an increase in Xl will cer-
tainly benefit them. If then the pocr are concentrated in sec-
tor 2, then an increase in P2 will benefit them more than an
increase in Xl.

Clearly, the movements in Xl and P2 tell a lout about the
underlying income disiribution. However, in this simplified.
analytical model these details are subsumed in order to focus
on the macro-implications for X1 and P2, the key variables.

Given the above discussion, and the absence of many income
classes, one private consumption system needs +to be specified.

The one chosen is a very simplified form of a Linear

Expenditure System (LES).

P1 C1 = (l-m) YC - 8 P2 (7.1.6)
P2 C2 =mYC + 6 P2 (7.1.7)
where Ci - private consumption demand for the output of
sector i
m - positive constant (0<m<l). It has the interpre-
tation of a marginal budget share (above super-
numerary income) spent on good 2.
e - a positive constant.

The above assumptions imply that the expenditure elasticity of

good one is larger than one, while that for the second good is



188
smaller than one. They also 1imply that there 1is a negative
cross elasticity of demand of good one with respect to the
price of good 2. These implications suggest that sector 2 can
be thought of as the one that produces basic necessities (think
of agriculture and food).
The exports of sector 2 are given by the following simple

specification
2 .
E, = (g4 + £, =5==) X (7.1.8)

where P; -~ international price of good 2.

The above specification states that the exportable share of
domestic output of sector 2, 1is a function of the relative
prices in the world market, of the competing good exported by
other countries, and the price P2/e offered by domestic ex-
porters to foreigners. The specification implies that exports
are supply constrained, and they behave on the aggregate like a
differesntiated product in the world market. It is naturally
assumed that £y > 0. If € > 0 then the elasticity of the ex-
port share with respect to the relative price is smaller than
one, while if £g < 0, it is larger than one.

The external sector balance is given by the following re-

lation
x x , x x
(1-2) PI I+ a Pm kl - P, E2 = F (7.1.9)
n
where P - the international price of the imported portion

I

of the investment good
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F‘ - total net availability of foreign exchange.

The term F‘ summarizes in a simplified manner the official
sources of external finance. It is the difference between the
new external loans available and the payments on existing debt
and arrears. In many SSA countries this term can be negative if
external debt payvments are larger than new loans. Competitive
consumer or intermediate imports, and non-competitive consumer
imports are assumed away for simplicity.

The domestic deficit of the public sector is given by the
following eguation

A

2 (7.1.10)

DF = P, G- (e P

1

- P2) E2

Notice that the only source of public revenue in this
simplified model is export taxes. No tariff or direct and other
indirect taxation is assumed.

The savings-investment identity in +this model can be

written as follows

x X
e Pm) Xl + s, P 12) + e F - DF (7.1.11)

PK I = (1 (wl1 + a, 5 Py
where PK ~ 1is the cost of new capital.
PK = A P2 + (1-4) e PI (7.1.12)

In equation (7.1.11) above the first term on the right hand
side denotes private savings, the second foreign savings, and

the third public savings.
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7.2. Short-Run Equilibrium and Adjustment under Policy Cheanges

The basic constraint that has forced adoption of SAPs in
SSA countries, 1is the external one. Because of it, governments
are usually forced to cut down on imports and investment. In
the simplified model under 1investigation, it shall be assumed
that the result of fixed exchange rates and a limited supply of
external loans is a reduction in investment expenditures. While
a more realistic assumption is to postulate rationing, this
would lead to parallel markets which would complicate the
simple model. This assumption “implies that the volume of.
investment can be derived by the foreign exchange "gap",

equation (7.1.9).

Pm Xl) (7.2.1)

Substituting this relation in the commodity balance
equation (7.1.2), and using the expressions for private
consumption and export (equations (7.1.5)-(7.1.7) and (7.1.8)),
in the two commodity balance relations (7.1.1)-(7.1.2), results

in the following two equations in X1 and P2.

P1 X, = (1-m) (w 1, X, + (1—52) P, X,) - 8 P, + P G (7.2.2)
P2 X2 =m (w 11 Xl + (1—52) P2 X2) + 6 P2 +
R
A P2 . e P2 ,
+ -—~—===-<= (F + P, (e, + €, -5-= X, - a, P X,) +
(1-2) Pl 2 0 1 P2 2 1 "' m™1
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_——— 7.2,
+ P, (g, + € ) X (7.2.3)

These equations can be rewritten in a more suggestive form

as follows

Xl (P1 - (1-m) w 11) = ((1—m)(l—s2) X2 - 0) P2 + P1 G (7.2.4)

X x
m w ll A a, P AP e P2
X, (m=p=== = -==2-- Ty = = (1 4+ ————-2-1) €y + &) =p==) X, +
2 (1-2) PI (1-2) PI 2
+X, (1-m(-s)) - 68 - --2-F o (7.2.5)
(1-4) P
I
Equation (7.2.4) is a positively sloped graph in the space
of Xl—P2 as illustrated in Figure 7.1 by the line labeled (1).

Equation (7.2.5) is a non-linear relation in Xl and P2. To ob-
tain an idea about its location consider the intercept of the
locus in Xl—P2 space that the equation represents, when P2=0.

If (7.2.5) is first multiplied by P, and then P is set to

2 2

zero, the resulting solution for Xl is negative. This implies
that the locus in Xl—P2 space must intersect the equilibrium
locus for good 1 from below as illustrated in Figure 7.1 by the
curve labeled (2). Equilibrium in the short-run is achieved at
the intersection of the two curves at point A. Denote the equi-

librium values of Xl and P2 by X, and §2 respectively.

1
Assuming that international prices are not affected by
trade of the country under study (a small-ccuntry assumption),

there are three domestic policy variables and one external
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policy wvariable. The domestic policy variables are real
government spending G, the exchange rate e, &and the nominal
wage w, which 1is assumed can be altered by the government
through its wage policy for the public sector. The external
policy variable is the flow of external finance F’. Stabiliza-~
tion and structural adjustment programs typically impose in the
short-run a reduction in G, a non-increasing w, an increase in
e (devaluation), in return for an increase in F‘. namely more
external finance.

Consider first the consequences of a decline in G. Since G.
does not appear in the commodity balance equa{ion for sector 2,
the corresponding locus in Figure 7.1 does not shift. However,
it can Dbe clearly seen from equation (7.2.4) that the locus
representing equilibrium in sector 1 will shift downward. The
reasoning 1is quite straightforward. A decrease in public
spending will immediately affect negatively production of
sector 1. The attendant decline in both total wage and profit
income in-sector 1 will have negative impact on aggregate
demand, and a-fortiori on demand for sector 2. good. This drives
the price for sector 2 down since supply there is fixed in the
short-run. This despite the fact that exports rise as
international competitiveness rises with the declining domestic
price of good two. .The new equilibrium is pictured in Figure
7.1 by point Al. The consequences of a decline in public ex-
penditure ceteris paribus 1is clearly deflationary, very much
along Keynesian lines, despite the fact that investment is

foreign savings driven, a more classical assumption, but one
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that appears relevant for SSA. Notice from the investment
determining equation (7.8.1) that since E2 goes up and Xl de~
clines, investment goes up in the short-run as the balance of
trade improves.

Consider now a devaluation. From perusal of equation
(7.2.4) it can be seen that it is not affected. However, the
locus describing equilibrium in sector 2 shifts to the right.
This is because devaluation helps increase the share of sector
2 exported. This, ceteris paribus decreases the availability of
good 2 in the domestic market, and increases 1its price 1in the.
face of fixed supply of good 2. The increased price in sector 2
boosts incomes in sector 2 and this in turn generates spill-
over demand for sector 1, which increases its output. In short-
~run equilibrium, illustrated by point A2 in Figure 7.1, Dboth
the output of sector 1, as well as the price of sector 2
increase. The effect on 1investment from equation (7.2.1) is

¢
uncertain as the increase 1in exports 1is counteracted by an
increased demand for intermediate imports to support increased
production in sector 1.

A combination of reduced government spending, however,
coupled with devaluation, could very well turn out to be
stagflationary in the short-run. This is illustrated by point
A3 in Figure 7.1, which 1is at +the intersection of the two
shifted curves. At this point the output of sector 1 is lower
than il while the price P2 is above level ?2. Since this policy
package is almost always present in stabilization and

structural adjustment programs, this short-run possibility is
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something +that appears quite ©possible. Notice that with the
shifts in the <curves predicted by the policy <¢chifts, a
situation of stable or declining prices and increase in the
output of sector 1 cannot be achieved in the short-run. It
rather appears that there is a trade-off between higher output
(for sector 1) with inflation on the one hand, and lower output
and stable or declining prices on the other. In other words if
stagflation is to be avoided, the consequence is one of the
above two outcomes. Of the two situations, however, the high
output inflationary option will 1lead to decrease availability.
of excess foreign savings with which to finance investment,
while the decreased output deflationary option will have the
opposite effect.

These choices, of course, have strong implications for
growth, as a painful short-run adjustment apparently leads to
higher medium term investment and growth, while the opposite
occurs with a short-run improvement in the economy. The options
are for +the government +to make, but the simple analytics
illustrate that a country might have to face a painful
recession before the economy improves. Notice that the
inflationary option will benefit those poor that operate in the
flex price sector, while it will hurt those with fixed nominal
wages. The deflationary option on the other hand will tend to
favor the fixed wage earners (of course those that still have a
job after the deflation) while it will hurt those in the flex
price sector.

Consider an increase in the nominal wage w. From equations
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(7.2.4)-(7.2.5) it can be seen that this shifts both curves (1)
and (2) upwards and to the left. The consequence is an increase
in Xl as workers' improvement in income leads to higher demand
for Xl and an uncertain outcome on P2 illustrated by point A4
in Figure 7.1. This comes about ©because the 1increase in
domestic demand for good 2 is counterbalanced by a decline in
investment, which in turn comes about Dbecause the increased
intermediate imports preempt foreign investment funds.

Finally, consider an increase in F‘, the availability of
foreign funds. This will have a positive 1impact effect on .
investment, which will lead to a boost in domestic demand for
commodity 2. This in turn leads to a rise in P2 anh hence in-
flation. However, the increased incomes induced by & higher P2
lead to a spill-over increase in output of sector 1. Effects on
the loci of Figure 7.1 are similar to the effects of a
devaluation, since the locus of market one does not shift,
t7hile the locus for market two shifts to the right.

The conclusion of the analysis of the short-run under
adjustment in an economy characterized by structural feétures
relevant in a SSA context, is that there does not appear to be
a recipee that will satisfy everyone. Some policies tend to
have beneficial effects in the short-run and adverse 1in the
medium-run, while others do the opposite. Clear!y the design of
the most appropriate policy is an empirical matter, and this is
the reason that an empirical model is necessary for proper

policy design.
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8. SUMMARY AND CONCLUSIONS

The argument has been made in this monograph that in order
to analyze the impact of macroeconomic and structural policies,
such as those prescribed under stabilization and adjustment
programs, on certain disadvantaged <classes, one needs a
framework that basically simulates in an empirically realistic
way the entire economy. This 1is so Dbecause the crucial
variables that affect the welfare of the poor, such as prices
anc¢ quantities of goods and services they produce and purchase,.
and types of public amenities available to them, cannot be
predicted in 1isolation from the rest of the economy. It was
advocated that the most complete empirical technique to
simulate the various effects, is through the construction of a
multisectoral computable general equilibrium (CGE) model. The
monograph then outlined the structure of such a model, designed
to capture structural features important both for the poor as
well as in countries of Sub-Saharan Africa.

The model sﬁggested is & recursive dynamic CGE one. In
other words starting from an initial period, where enough data
is available to present a snapshot of the economy, the model
updates the various stiock variables and then recomputes an
equilibrium solution for the next period. The so-called
"equilibrium" solution for one period should be thought mostly
in terms of supply-demand balance in the various markets for
goods and factors rather than as a traditional Ggeneral

equilibrium where only prices vary to clear markets. In the
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model presented here, both price as well as quantity
adjustments are allowed, and hence equilibrium should be
thought of in a wider sense.

The model presented here, advocated two major general
areas for the analyst's attention. First, since the objective
is to analyze the 1impact of macro-policies on the poor, a
necessary prerequisite before one proceeds in constructing the
CGE, is an understanding of the profile of poverty in the
relevant country. This is a major element of what was termed
the "bottom-up" approach to eanalysis of +the impact of macro- .
policies on the poor, which contrasts and can lead to
significantly different models than the more traditional "top-
down" approach to macro-sectoral modeling.

The second area that requires special care 1is the
assumptions the ahalyst will make about the structure of the
economy, and even more importantly about the adjustment
behavior of the various markets, the so-called closure rules.
It was suggested throughout that it 1is not size and sectoral
detail that will be important in determining the economy's
development under macro policy changes, but rather the ways in
which the various markets adjust. It was pointed out repeatedly
that the fact that analysts differ on their assessment of the
appropriate clusure rules, is due to the weakness of economic
science itself 1in giving clear guidance as to which is the
correct way an economy adjusts, and is not due to the weakness
of the CGE modeling methodology. The necessity of empirically

predicting the outcomes of envisioned policy shifts,
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nevertheless, forces the analyst to make some definite choices
and it is in those where he should be careful. The principle
advocated here 1is to keep the model small from the perspective
of number of sectors, so that the closure assumptions become
clear and are not obscured in unnecessary detail.

Since the <choice of the closure rule as well as the
structure of the economy are empirical matters, the guestion
arises about whether all these questions could be resolved by
empirical estimation. However, it is well known that
statistical technigues can give information about parameters

etc., given the underlving structure of the economic svstem.

Hypothesis testing has not reached the point yet where testing
among alternative wunderlying structures of an economy can be
performed. Perhaps this is due to the lack of good data, but it
should not be forgotften, that there is a variety of structures
that potentially could be consistent with a given body of data.
It is for this reason that for some time to come judgement on
" the part:- of the analyst, as far as economic structure is
concerned will continue playing an important role.
Notwithstanding the above caveat, which is common to all
empirical macroeconomic model building, once a model structure
is decided, perhaps along the lines of the model suggested
here, there is & lot of empirical estimation that could be done
to ascertain values of specific parameters of structural forms.
The breadth with which this can be done is limited only by the
availability of information. It is suggested, however, that

after all the estimations, the best test for the empirical
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validity of the model should be the ex-post simulation of a
number of periods and the "tuning" of the model so that the
simulated values of the variables are reasonably close to those
observed. Given that the so-called benchmark data set, namely a
complete consistent social accounting matrix of an economy will
not Dbe possible to construct for every period of the
simulation, the process of tuning should be based on those time
series that are indeed observable. This last procedure of ex-
post validation of a model, while standard practice for
macroeconometric forecasting models, has not been much utilized .
by CGE model ©builders. It s, however, quite necessary
especially 1in the context of SSA where data is scarce, and
hence the dynamic behavior of +the model will need special
attention.

The CGE model that was proposeu in the main body of the
paper has several features that are relatively unique, but are
deemed important from the ©perspective of SSA. First, it
emphasizes. the co-existence of an organized incorporated sector
which will be observable with the existing data, and a large
unorganized informal sector. Information on this latter sector
will not be easily forthcoming but it is a very important
aspect of African economies and it is there where most of the
poor opérate. It is the belief of this author that it is better
to have weak or ‘"guesstimated" information about an important
aspect of an economy, rather +than neglect it altogether.
Second, the framework places emphasis on stock-flow

consistency. Most CGE models to date have been flow consistent.
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However, a dynamic model that updates the stock variiples, must
be stock flow consistent in the sense that the period-to-period
changes in the various sto;ks are equal to the equilibrium
flows within the period. The organization of data along a
stock-flow consistent manner also helps the analyst in
constructing the specification of the equations.

Another relatively wunique feature of the model is the
consistent integration of the financial accounts with the real
accountsl. While this has been attempted in some recent models,
the level of integration has been at the macro level, without
detailed specification of the household level financial
decisions. The model here shows how these could be modeled. The
empirical implementation of some of these features will be
difficult, given the lack of information. However, several
simplifications can be made based on what is available and
Known.,

Wealth accumulation and redistribution is at the heart of
the welfare effects of medium term adjustment. Earlier CGE
models that emphasized distributional features, concentrated on
distribution of the flows of income among households, and did
not consider the accumulation of wealth. The model proposed
here, indicated how wealth accumulation, and decumulatiocn, as
well as its redistribution, could be modeled consistently. The
discussion emphasized both human as well as non-human capital
accumulation, a feature that is very important from a growth
perspective. With the incorporation of such features, dynamic

processes of medium term improvement or marginalization of
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various classes of households could be traced.

The monograph indicated how the model structure could be
extended to include more detailed commodity specificity while
not burdening much the SAM accounts. This was done by
suggesting that row disaggregation of the SAM was the most
empirically feasible way to deal with a nagging aspect of these
models when faced with a policy maker. Invariably policy makers
are interested 1in several commodity specific issues, while if
an essentially macro model is to incorporate them, the detail
required 1is more than the weak data base available. The
proposed model shows how this could be done with a minimum of
extra information.

Finally, another wunique feature of the model presented
here 1is the capability of simultaneously simulating the
existence of official and parallel markets. The indicated
structures point out the information necessary in order to
simulate these markets, and in many cases it was scen that this
information is not too excessive.

When all 1is put together, it still might appear that a
model of the sort outlined here 1is too data demanding to be
implemented. The view taken here is that it is best to start
with a comprehensive framework, and compromise along the way,
depending both on available information as well as the
analyst’'s general impressions, rather than compromise from the
start. It 1is reemphasized, nevertheless, that it. is the
structure and the adjustment behavior in the various markets

that is the most crucial aspect of an economy under structural
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transformation. A simulation model of the type outlined here
can be built for almost any country with some existing
information, as well as guesses at several other parameters.
Once the behavior and predictions are checked, new information
from detailed household surveys for instance could be used to
update and refine the parameter values. It is nevertheless,
believed that at the hrands of a trained team of analysts, a
model of the type described in this monograph will be an
invaluable policy tool for short and medium term economic

planning.



204

REFERENCES
Addison, T. and L. Demery. "Macro-~Economic Stabilisation,
Income Distribution and Poverty: A Preliminary Survey",
Working Paper No. 15, Overseas Development Institute,
London, 1985.
Adelman, I. and S. Robinson. Income Distribution Policy in
Developing Countries -~ A Case Study of Korea. Oxford

University Press, 1978.

Adelman, 1. and S. Robinscon. "Macro-economic Adjustment and
Income Distribution: Alternative Models Applied to Two
Economies", Journal of Development Economics, Vol. 29, No.

1, July 1988.

Ahluwalia, M.S. and F. Lysy. "Welfare Effects of Demand.
Management Policies: Impact Multipliers Under Alternative
Model Structures", Journal of Policv Modeling, Vol. 1, No.
3, 1979,

Akin-Karasapan, A., J. Parks and S. Razmara. "Fiscal Deficit,
Growth and Inflation: A Macroeconomic Framework for
Tunisia", World Bank, Country operations II, Europe,

Middle East and North Africa, mimeographed, July 17, 1989,

Arrow, K. and F.H. Hahn. General Competitive Analysis. Holden
Day, 1971.

Bates, R. H. Markets and States in Tropical Africa: The
Political Basis of Agricultural Policies, University of
California Press, 1981.

Behrman, J.R. and E.M. King. "Macroeconomic Adjustment,
Household Food Consumption, Nutrient Intakes, and Health
Status", paper presented at the Workshop on "Analytical
Methods for Estimeting Short-Term Nutritional and Poverty
Effects of Macroeconomic Adjustment Policies in Developing
Countries", held in Cornell University, June 30-July 2,
1987,

Bell, C. and T.N. Srinivasan. "On the Uses and Abuses of
Economy Wide Models 1in Development Policy Analysis",
Chapter 22 in Syrguin, M., L. Taylor and L.E. Westfal
(eds), Economic Structure and Performance, Academic Press,

1984,

Bourgignon, F., W.H. Branson and J]. deMelo. "“Macroeconomic
Adjustment and Income Distribution: A Macro Simulation
Model", OECD Development Center, Technical Paper No. 1,

March 1989.



205

Bourgignon, F., G, Michel and D. Miqueu. "Short-run Rigidities
and Long-run Adjustments in a Computable General
Equilibrium Model of Income Distribution and Development",
Journal of Development Economics, Vol. 13, Nos. 1-2, 1983.

Brown, A. and A. Deaton. "Surveys in Applied Economics:
Models of Consumer Behavior", Economic Journal, Vol. 82,
1972 pp. 1145-1236.

Bruno, M. "Stabilization and Stagflation in a Semi-
Industrialized Economy", in R. Dornbusch and J.A. Frenkel
(eds), International Economic Policy: Theory and

Evidence, Baltimore, Johns Hopkins University Press, 1979.

Cornia, G.A., R. Jolly and F. Stewart. Adjustment with a Human
Face: Protecting the Vulnerable and Promoting Growth,
Oxford, Oxford University Press, 1987.

Deaton, A. "The Measurement of Welfare: Theory and Practical -
Guidelines", World Bank, Living Standards Measurement
Study, Working Paper No. 7, 1980.

Deaton, A. and J. Muellbauer, Economics and Consumer Behavior,
Cambridge University Press, 1980.

deMelo, J. and S. Robinson. "The Impact of Trade Policies on
Income Distribution in a Planning Model for Colombia",
Journal of Policy Modeling, Vol. 2, No. 1, 1980.

deMelo, M.H. "A Simulation of Development Strategies in an
Economy-wide Model", Economic Development and Cultural
Change, Vol. 30, No. 2, 1982.

deMelo, M., M. Leduc and S. Razmara. "A Policy Model for
Tunisia with Real and Financial Flows", World Bank, Policy
Planning and Research, Working Paper, No. 157, January

1989,
Dervis, K., J. deMelo and S. Robinson. General Equilibrium
Models for Development Policy. Cambridge University

Press, 1982,

Devarajan, S., J.D. Lewis and S. Robinson. "A Bibliography of
Computable General Equilibrium Models Applied to
Developing Countries", Working Paper 400, Department of
Agriculture and Resource Economics, University of

California, Berkeley, March 1986,

Dewatripont, M. and G. Michel. "On Closure Rules, Homogeneity
and Dynamics in Applied General Equilibrium Models",
Journal of Development Economics, Vol. 26, No. 1, June
1987.




206

Eckaus, R.S. and A. Mohie-Eldin. "Consequences of Changes in
Subsidy Policy: The Egyptian Case", in M. Syrauin, L.
Taylor and L.E. Westfal (eds), Economic Structure and
Performance, Academic Press, 1984.

Foster, J., J. OGreer and E. Thorbecke. "A Class of
Decomposable Poverty Measures", Econometrica, Vol. 52, No.
3, May 1984.

Glewwe, P. "The Distribution of Welfare in the Republic of

Cote d'’'Ivoire in 1985", World Bank, Living Standards
Measurement Study, Working Paper No. 29, 1987.

Glewwe, P. and D. de Tray. "The Poor During Adjustment: A
Case Study of Cote d'Ivoire", World Bank, Living Standards
Measurement Study, Working Paper 47, 1988.

Grootaert, C. "The Conceptual Basis of Measures of Household
Welfare and Their Implied Survey Data Requirements", World.
Bank, Living Standards Measurement Study, Working Paper
No. 19, 1982.

Harris, R. "Applied General Equilibrium Analysis of Small Open
Economies with Scale Economies and Imperfect Competition",
American Economic Review, Vol. 74, No. 5, 1984.

Heller, P.S., A.L. Bovenberg, T. Catsambas, K.Y. Chu and P.
Shome. "The Implications of Fund-Supported Adjustment
Programs for Poverty: Experience in Selected Countries",
International Monetary Fund, Occasional Paper 58, May
1988.

Huang, Y. and P. Nicholas. "The Social Costs of Adjustment”,
World Bank, CPD Discussion Paper No. 1987-6, March 1987.

International Fund for Agricultural Development. Report of the
Special Programming Mission to Ghana. Report No. 0105-GH,

July 1988.
International Monetary Fund. "Fund Supported Programs., Fiscal
Policy and Income Distribution", Occasional Paper 46,

Fiscal Affairs Department, September 1986.

Johansen, L. A Multi-Sectoral Study of Economic Growth.
Amsterdam, North Holland 1960, 2nd enlarged edition, 1974.

Jorgenson, D.W., "Econometric Studies of Investment Behavior: A
Survey", Journal of Economic Literature, Vol. IX, December
1971.

Kanbur, R. "Measurement and Alleviation of Poverty with an

Application to the Effects of Macroeconomic Adjustment",
IMF Staff Papers, Vol. 34, No. 1, 10687.




207

Kuwenaar, A. A Basic Needs Policy Model: A General
Equilibrium Analvsis with Special Reference to Ecuador.
North Holland, 1988.

May, E. "Exchange Controls and Parallel Market Economies in
Sub-Saharan Africa: Focus on Ghana", World Bank, Staff
Working Paper No. 711, 1985,

Modigliani, F. and M. Miller, "The Cost of Capital, Corporation
Finance and the Theory of Investment", American Economic
Review, Vol. 4&, No. 3, 1958, pp. 261-97.

Morin, B. and M. Noel. "Incentive Reform Strategies and Long-
Term Structural Adjustment in the Ivory Coast: A
Computable General Equilibrium Approach", World Bank,
mimeographed, July 1985,

Patterson, K.D. and M.J. Stephenson. "Stock-Flow Consistent
Accounting: A Macroeconomic Perspective", Economic .

Journal, Vol. 98, September 1988.

Powell, A.A. and F.H.G. Gruen, "The Constant Elasticity of
Transformation PRgroduction Frontier and Linear Supply
System", International Economic Review, Vol. 9, No. 3,

October 1968.

Pyatt, G. and J. Round. "Social Accounting Matrices for
Development Planning", The Review of Income and Wealth,
series 23, No. 4, 1979.

Pyatt, G. and E. Thorbecke. Planning Techniques for a Better
Future, Geneva, International Labour Organization, 1976.

Rattso, J. "Different Macroclosures of the Original Johansen
Model and Their Impact on Policy Evaluation", Journal of
Policy Modeling, Vol. 4, No. 1, March 1982.

Rowley, J.C.R., and P.K. Trivedi; Econometrics of Investment.
Wiley, London, 1975,

Sarris, A.H. “"Agriculture Non-Agriculture Interactions and the
Impact of Stabilization and Structural Adjustment
Programs", report prepared for FAO Economic Policy

Division, April 1987.

Scarf, H. and J. Shoven (eds). Applied General Equilibrium
' Analysis. Cambridge University Press, New York, 1984.

Scobie, G. M. Macroeconomic Stabilisation and the Poor:

Toward a Research Strategy, Cornell University Food and

Nutrition Policy Program (CFKPP) Monograph 89-1, April
1989,



208

Singh, 1., L. Squire, and J. Kirchner. “Agricultural Pricing
and Marketing Policies in an African Context: A Framework
for Analysis", World Bank Staff Working Paper, No. 743,
1985.

Singh, 1., L. Squire and J. Strauss (editors). Agricultural
Household Models: Extensions Applications and Policy.
Baltimore, The Johns Hopkins University Press, 1986.

Shoven, J.B. &nd J. VWhalley. "Applied General Equilibrium
Models of Taxation and International Trade", Journal of

Economic Literature, Vol. XXII, No. 3, September 1984,

Taylor, L. Macro Models for Developing Countries, McGraw Hill,
1979,

Taylor, L. Structuralist Macroeccnomics, Basic Books, 1983.

Taylor, L., E.L. Bacha, E.A. Cardoso and F.J. Lysy. Models of .
Growth and Distribution for Brazil. Oxford University

Press, 1980.

Taylor, L. and F. Lysy. "Vanishing Income Redistributions.
Keynesian Clues about Model Closures in the Short Run",
Journal of Development Economics, Vol. 6, No. 1, March

1979,
van Wijnbergen, S. "Credit Policy, Inflation and Growth in a
Financially Repressed Economy", Journal of Development

Economics, Vol. 13, No. 102, August-October 1983.

Wai, U. and C. Wong, "Determination of Private Investment in
Developing Countries", Journal of Development Studies,
Vol. 19, No. 1, 1982.

World Bank. Accelerasted Development in Sub-Saharan Africa: An
Agenda for Action, Washington, D.C., 1988.

World Bank. Toward Sustained Development ia Sub-Saharan
Africa: A Joint Program for Action, Washington, D.C.,
1984,

World Bank. Adjustment Lending: An Evaluation of Ten Years of
Experience. Policy and Research Series No. 1, Country
Economics Department, Policy, Planning and Research, 1988.



