This work is licensed under a
Creative Commons Attribution-NonCommercial-
NoDerivs 3.0 Licence.

To view a copy of the licence please see:
http://creativecommons.Org/licenses/by-nc-nd/3.0/






IDS/DP 172

AN EMPLOYMENT AND OUTPUT PROJECTION
MODEL FOR KENYA AND NATIROBI

by

David E. Black

ABSTRACT

This paper reports on a simulation model which is designed
to predict certain characteristics of employment and output fer
Kenya and Nairobi. The model has been used to make a 1985
employment projection for the City of Nairobi, however for this
paper the model tests the employment implications of a variety
of different combinations of assumptions about econcmic structure
and future changes in exogenous variables, e.g. population grcwth



1, THTRODUCTIONT

This paper reports on a simulation model which is designed
to predict certain characteristics of employment and output for Kenya and
for Wairobi., The initial motivation for the model's construction arose
from a need expressed by the Nairobi Urban Study Group for a projection
of employment in Wairobi for the year 19851. A Nairobi employment
projection is important to the study group for purposes of city planning
and policy-making. It is a crucial ingredient for projecting land use
demand and formulating land use policy. Also, the likely extent of
future urban unemployment is of increasing concern to the Nairobi

City Council,

However, the construction of a simulation model accomplishes
more than simply providing a means of satisfying a specific need of the
Nairobi Urban Study. In fact, a specific projection is not presented
in this paper. Because the model is in the form of a computer program,
the employment implications of a variety of different combinations of
assumptions about economic structure and future ckanges in exogenous
variables, like population growth, can be easily investigated.2 A
comparison among alternative simulations reveals the degree of sensi-
tivity of future employment to different assumptions. PFurthermore,
the model generates other projections in addition to Nairobi employ-~
nent. It projects Nairobi GDP and labor force, and Lecause of the
considerable interdependence between the Nairobi and Kenya economies,
the model also makes employment and GDP projections for Kenya. Finally,
a simulation model, once constructed, can be of continuing usefulness.

It can be vniated easily as additional information becomes available

*I wish to thank David G. Davies, of the Ministry of Finance
and Economic Planning Nairobi, for his assistance in the initial stages
of this research and Alek Rozenthal, of the Nairobi Urban Study Group,
for his assistance in producing interesting and useful projections.

1. The Nairobi Urban Study Group is a part of Nairobi City .
Council and is financed by the Kenya Government and Nairobi City Council,
with some foreign technical assistance.

2. A description of the computer progrom is contained in
"Description of a Program which Projects Output and Employment o
Fairobi and Keayz," I.D.3. Discussicn Paper Ho. 142, Juiy, 197z. A
copy of the progzram itself is available in the I.D.,S. library.
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icial attitudes regarding the release of Wairobi output and enrloy-—
ment dasa. I- can also be extended and zdapted so zs tc project such

things as manpower supply and demand, and the demand foi some public

The next section of this paper (section II) briefly ocutlines
simulaticn model which could be comstructed, but was rnot. This is
followed by a description of the model which was constructed. The
technical details relating to the discussion are relegated to appen-
dices where posszible:. Section III presents simulation results and
reliability tests. The paper concludes with a discussioa 3f 2 few
impl-cations ¢f the results {section IV) and some suggestions for

extensions and improvemen*s to the model (section V).
IZ. Du3CR°7PTICH OF THE HMODEL
Lo w tocel Whick Could be Comstructed

A model which could be comstructed for Kenya and INzirchi
78 one for which data availability problems and cost considerations
zre ignored. Although data requirements for this model wc not exceed
the limits of existing data, much of the necessary data is simply not
available, Unfortunately, there 1s a substential difference between

data which have been collected and data which are made awvailabls,

Because of the interdepondence between the Malrobi ecounonmy
A She noticnal economy. emrloyment projection for Wairobi must be

made within 2 framework which takes into account important features of
national economic growth, A national macroccounomic model serving this
purpose would, at the minimum, project GDP shares by twe=diglt secters
a3 a function of forecasted population and aggregate GDP. A more
satisfactory, but more iunvolved, model would preciect aggregate GDP in
additicon o zectoral GDP shares. In this case, sxogoncus forecasts of
domestic investment, governmenti expenditures and export demand would
“e necessary. Constraints imposed by resource potential and the
balance of payments would alsc have to be built into tke madel.

Idezliy. 2 macroeconomic model skould alsce be constructed
for Taircbi and should be Hied to ths national economy through Weirobi
imports, exporis, migration, etc.. Nairobi growth would depend upon
differential shifts in demand for output produced in Nairobi and upcn
shifts in labor supply brought about by migration, However, the
acquasition of data necessary to estimate this model would be a
Tormidable task. A feasible substitute for a Nairobi macroeconomic

model could be provided by comparing Nairobi GDP growth o Kenya
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GDP growth by scetor. If, over time, Nairobi sectoral GDP growth
rates display a consistent relationship to Kenya sectoral GDP growth
rates, then Ilairobi sectoral growth rates can be projected from the
national projections. In the unlikely event that consistent relation-
ships between FHairobi and national growth rates are not evident, then
the relationships could be exogenously determined, and the sensitivity
of the projections to likely magnitudes of the parameters representing

the relationships could be tested.

In order to project the employment growth which will
accompany GDP growth, production functions for each sector could be
estimated for Nairobi and for the rest of the economy. Or, if production
functions cannot be satisfactorily estimated, incremental employment-

output relationships could be estimated.

Employment rate projections require, of course, labor force
projections. For the national economy, the projection procedure is
straightforward. Because migration is likely to be insignificant and
because the potential 1985 labor force is already born, information
about the present age distribution of the ponulation and estimates of
labor force participation rates can be used to formulate labor force
projections., For the Nairobi economy, lavor force proJection is more
difficult. Unlike national population and labor force, the Nairobi
population and labor force will be greatly affected by migration Irom
the rest of Kenya to Nairobi. Not only is the total size of the
migration important but also its composition. Moreover, the nature
and extent of migration will be a function of relative living standarde
and job opportunities, Thus, Nairobi populaticn and labor ferce growih
should be an endogenous projection. The parameters describing migration
over time would probably have to be estimated from cross-—sectio:

migration data.

Once a model such as that described above, is structured,
each simulation would not be a function of forecazsits of Kenya popula~
tion and of a few exogenous components of aggregate outvuir and popula—
tion. In order to comstruct such a model, one would need time-series
data on employment and GDP by sector for Kenyz and for Mairobli, from

at least 1964 to present, and information on rural-urbar migration.

B. The Model Which Was Constructed

1. GDP, Kenya: Although a model like the one described above is
relatively simple and demands only a modest amount of data, several

important compromises in its structure were necessary. First,
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instead of a macro-economic model of the Kenya eccnomy, there are
regression equations which project GDP shares for major sectors as a
function of population and GDP per capita. The equations are based
on work by Chenery and Taylor The purpose of their research was
to provide evidence to test the hypothesis "that there are uniform
patterns of change in thc structure of production as income levels
riseo"4 Their findings supported their hypothesis, although indivi-
dual country differences are responsible for substantial variaticn.
The pooled cross=country data which were used, were sub-divided into
three groups according to the size of each country and its trade
orientation --~ toward primary or manufactured exports. Kenya falls
into the small, primary-oriented classification along with sixteen
other countries which are at various stages of developmento5 Thus
the accuracy of Kenya sectoral shares projections, which are based
upon Chenery-Taylor equations, depends on the extent to which the
Kenya development process resembles that of other countries in the

small, primary group.

Chenery-Taylor equations project three shares of GDP:
industrial, primary, and services°6 The equations are logarithmic
and the independent variables are per capita GDP and population.
Two different formulations of the equations can be used with available
Kenya data. The constant terms in each formulation are adjusted so
that the base year sectoral shares calculated by the eguations equal
the actual sectoral shares. When the projectionsy which are made by
each formulation for the period 1964-1971, are computed to actual
figuresy it is clear that both formulations predict correctly the
direction of changes in sectoral shares, However, both formulations

underestimate the extent of the actual changes. For example, the

3. H.B. Chenery and L. Taylor, "Development Patterns Among
Countries and Over Time," Review of Economics and Statistics, November,
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S5 Kenya, Cambodia, Congo, Ceylcn, Rhodesia, Tauador, El
Salvador, Iraq, Honduras, Guatemala, Coluwbia, Malaya. Cocsta “ica,
Chile; Venezuela, Denmark, Australia.

6. In the Kenya national income accounts, primary production
equals Total Product outside the Monetary Economy plus Monetary
Agriculture, Forestry, Fishing, and Mining and Quarrying; industry
equals monetary Manufacturing and Repair, and Building and Constructions
services equals all other sectors.






