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ABSTRACT

Problems of Economic Development and Growth in Zambian
Agriculture - An Evaluation of the Role of Capital

Formation in Agricultural Productivity
by

Kayola Wizasi Kapunzha Mbevya

Major Professor: Dr. Lehman B. Fletcher

Department: Economics

Ecoﬁomic development and growth in Zambia has been thought to be.
attainable through the development of agriculture in the broad context
of rural development. However, agriculture is a complex and diverse
industry. Its dimensions embrace a broad spectrum of activities and its
problems are as intricate, ''deep' and diverse as the industry itself.
Despite investment programs and political encouragement agriculture in
Zambia has been growing in terms of output at a rate lower than the
growth in consumption and its contribution to the Gross Domestic
Product (GDP) has stagnated at about 11.48 percent over the period
1975 to 1980.

Zambia has therefore continued to face shortfalls in its major
staple food,which is maize, since 1970. In addition to this shortfall,

changing consumption patterns have accelerated the demand for wheat grains



and this demand has expanded tremendously over the period 1970 to 1980.
Production of other agricultural commodities has assumed an upward trend
but does not satisfy the entire Zambian demand. 1In 1963, 20.5 percent
of the population lived in urban areas. The figure rose to 29.4 per-
cent, 35.6 percent and finally 41.4 percent in 1969, 1974 and 1980,
respectively (1, page 3). Those persons who migrated were mostly

young able-bodied male and also mostly literate. Reacting to what con-
stituted a major rural-urban drift creating a shortage of labor in the
rural sector and agriculture in particular, taken together with the
ﬁeed to rapidly increase the productivity of agriculture, the govern-
ment encouraged the rapid mechanization and adoption of other expensive
type technclogies.

Due to limitation in data, this creative component attempts to
evaluate the impact of this capital accumulation approach by regressing
a production function of the Cobb-Douglas form. The equation speci-
fies output in agriculture as a function of labor, land and capital
embodied in investments of a capital nature.

The results show that siset capital's contribution to output is
negligible and this finding leads to an examination of alternative
strategies and policy options to stimulate agricultural productivity
and attain desirable distributive impacts consistent with economic
development as defined in this paper and also to meet the objectives

of the government as stated in the planning documents.



Problems of Economic Development and Growth in Zambian
Agriculture - An Evaluation of the Role of Capital

Formaticn in Agricultural Productivity

I. introduction

Zambia faces numerous problems in her economic development efforts.
Economic development is variously defined in the literature but it
clearly is a dynamic, all encompassing phenomenon capturing in its
breadth a myriad of changing processes over a long period of time. How=
ever, what is central is that the processes entail improvements ;h the
material welfare aiming at and including the persons with the lowest
incomes. In a developing country, economic development can be viewed
as a process by which to eradicate mass poverty and its related problems
of illiteracy, malnutrition and early death. The process of economic
dévelopment therefore, implies changes in the ﬁomposition of inputs and
outputs and the underlying structures of production. These chanées
could be brought about through encouraéement of those innovations that
would form the basis for the development of appropriate technologies.

In Zambia, where 57 percent (1, page 3) of the population live in the
rural areas where the main activity from which they derive their live-
iihood is agriculture or agricultural related, the whole question of
economic development revolves around the enhancement of agricultural
productivity and ways that ensure appropriate distributional impacts.

In this connection, the development of appropriate technologies would



pe focussed on enhancing the productivity of persons involved in agricul-
ture (and/or other sectors) and also increasing\the productivity of land
by the use of high yielding seed variegﬁgused together with appropriate
fertilizer dosages and also using those kinds of ﬁachinery which would
be consistent with farm size, being affordable and releasing the labor
constraint in agriculture. Further, economic development involves the
organization of the economy in ways which make productive employment
general among the working population and this necessarily enhances

their incomes. Finally, although not exhaustively, the process de-
mands facilitation of greater participation of broadly based groups

in decis}bn making concerning the difection of the policies, programs
and projects that have direct or indirect impacts on their social-
cultural, political and economic well-being.

In the context of the foregoing outline of economic development,
after addressing questions pertaining to capital formation and its im-
pact on economic growth which is narrowly defined to mean more output
including greater efficiency in terms of production at the lowest cost
but excluding considering of societal costs and other distributional
impacts, the paper's main focus will be on alternative sgrategies
to enhance agricultural productivity with the relevant desirable dis-
tributional impacts. The justification for focussing on ways to increase
agricultural productivity is derived from the assumption that the satis-
factory performance of the Zambian economy depends on the ability

to exploit the agricultural sector's potential. This potential finds



expression in terms of the capacity to meet all foodstuff requirements
to provide raw materials for agro-based industries and other growing
sectors of the economy, to generate an investable surplus of savings
for taxes to support other sectors, selling for cash a market surplus
that would raise the demand of the rural population for products of
other sectors of the economy and relaxing the foreign exchange constraint
through import substitution (2, page 563).

Thé rest of the paper is organized into six sections. Section Il

provides some historical background in order to context the discus-
sion in its proper perspective and also outlines the structure of the
economy that evolved from the period covered by the background informa-
tion. Section Il is concerned with the definition of capital formation
and the estimation of those goods that constitute capital formation in
agriculture. Also included is a discussion of capital expenditure in the
priyate sector. In Section IV the analytical model hypothesis, sta-
tistical procedures and data problems are delineated while Section 'V
is a summary of the results and some possible extension of use of the

v,

model is eluded to. Since it is clear that output;affected by other —
variables such as policy, marketing, credit, extension services, appro-
priateness of technology, transport situation and other variables,
Section V! is devoted to these factors and the role that they play,
while Section VIl is concerned with identification of other factors re-

lating to agricultural productivity and concluding remarks follow in

Section VIIlI.



I1. BACKGROUND |NFORMATION

Zambia is acknowledged to have great potential to develop because
of the existence of a wide range of mineral resources and its natural
resources which include.a land area of some 750,000 square kilometers
with a population of 5.8 million, its water resources and generally
satisfactory elimatic conditions. In terms of mineral resources, empha-
sis was placed on the exploitation of copper. With the.fluctuating and
precitous decline in copper prices, the need to diversify the economic
base of the economy has become pressing. This diversification effort in-
cludes the widening of mineral resource exploitation. However, due to the
nonrenewability of mineral resources, efforts are directed towards
making agriculture the cornerstone of the Zambian economy. However,
there are many problems being encountered in this diversification effort
and in order to understand their origins and nature of some of the dif-
ficulties, some background information is in order. The purpose of this
information is to context the entire discussion in its proper perspec-

tive.

A. The Colonial Era

During the colonial era, which is a period ranging from the 1890s
to 1964, the Zambian economy was developed to serve the interest of those
in charge of and perpetrating the colonizing effort. Their interest lay
in the exploitation of mineral resources and their focus during this
period was on the mining of copper. Consistent with this aim, every-

thing else was geared to serve the mining industry. There was no concern



regarding the well-being or condition of the Africans as it was unam-
biguously stated that ''the British Empire is primarily concerned with

the furtherance of the interests of British subjects of British race

and only thereafter with other British subjects, protected races, and the
nationals of other countries in that order' (3, page 147).

A transport system was elaborated and plotted to pass through the
most fertile regions in the country to the copper mining region later
to be known as the Copperbelt. This transport systeﬁ combined a rail-
way line running side by side with an all-weather road from the southern
border of Zambia to the Zaire border. This design was to ease the ship-
ment of minerals through the present Zimbabwe to Mozambiquan and South
African ports.

The colonial administrative structure demanded taxes from all able-
bodied male persons and this had the effect of forcing people to work in
the mines and other schemes some of which constituted the most disagree-
able tasks. This effort had serious impacts on traditional agriculture.
Most importantly it seriously prevented a large number of people from
gaining or improving expefience in agriculture by practicing and also the
drift created prejudice against agriculture activities as urban type
work tended to pay more and urban living offered some forms of enter-
tainment and health care and some ''luxuries'' which could nét be had in
the rural areas. This situation in post independence Zambia compounded
the skilled manpower constraint in agriculture and other sectors of the

economy .



.

As far as thé development of agriculture was concerned, it was in-
tended only to feed the mining workforce and the food was to be grown
by European large scale foreign farmers who were encouraged to settle in
the most fertile.parts of the country where transportation was easy and
around those areas where the British had established administrative
centers from which tax enforcement persénnel stayed. Government policy
alienated Africans from good land. The objective was to maintain African
agricultural income at its existing level rather than to provide suffi-
cient land to farm successfully under modern techniques. Baldwin adds
that moreover, it was generally believed that because Africans did not
"'require'' the type of fertile soil and access to transportation facili-
ties ''essential'' for European agriculture, consistent with this policy,
the Africans that were close to the railway line were moved further
away. |t is recorded that one tribal chief was told: ''You are very
close to the railway. Now the railway is necessary to the white farmer
but fhe natives do not maké use of it, nor do they feel want of it"

(3, page 147).

It was under these circumstances that the Ministries of European
Agriculture and the Ministry of African Agriculture were set up. In this
arrangement, European agriculture was conducted on the most fertile
soils, close to the means of transportation, supported by credit and
extension services and enjoyed subsidized rates on inputs. A marketing
arrangement was elaborately specified and put into place. African

agriculture, on the other hand, enjoyed none of the foregoing yet the



share of African agriculture in the GDP contributed by the agricultural
sector to the total GDP continued to be approximately 75 percent on
average during the period 1951 to 1961. The dominance of the African
contribution is solely explained by the large nqmbers of producers and
not by the efficiency of their operations nor the quality of their land.

The field of education exhibits several features which continues
to hamper the development of agriculture. [t was an education designed
to prepare Africans to play roles defined by the colonial structure.

For European children, education was made compulsory between the
ages of 7 and 15. The facilities for these children were expanded from
37 schools in 1950 to 68 schools in 1959. By 1959 according to Baldwin
(3), the teacher/pupil ratio in the primary school was 1:27.5 and 1:17.1
in the secondary schools. These ratios compare with 1:29.6 in England
and Wales and 1:35.4 in Australia for primary schools. In the secondary
schools, the ratios compare with 1:20.4 in England and Wales and 1:22.8
in Australia.

The above figures relate to the period between 1350 and 1959. How-
ever, it may be interesting to note that government did not spend any
money on African education until 1925 when it made a contribution of
£ 348 to the missionary schools. By 1929, there were about 360 boys
in school with only 9 of these in standard IV (the equivalent of sixth
grade).

The nature of the primary education for Africans was to teach them

how to read and write and count with the primary objective of using them



8

Table 1. Industrial Origin of the Gross Domestic Product of Northern
Rhodesia, 1954~1961 (Percentage Distribution)

1960~

Industry 1954 1955 1956 1957 1958 1959 1961
Agriculture
Non-African 2.0 1.6 1.8 2.7 2.4 2.1 2.8
African 11.0 8.8 8.4 10.6 9.5 9.3 9.8
Mining & quarry 52.4 56.8 54.0 39.0 4g 4 47.5 L
Manufacturing b 3.9 L.y 6.4 5.6 5.5 5.9
Building &
construction | 6.1 6.2 6.7 8.6 5.8 4.5 4.
Electricity & b b 1.6 1.9 2.0 2.3 2.2
water
Transport &
commun i cat ions 9.4 3.4 3.7 5.2 5.0 5.1 5.1
Distribution 5.4 5.1 5.1 6.5 5.2 5.4 5.6
African rural
household services 6.6 5.4 4.9 6.4 7.0 6.2 6.9
All other 8.4 8.4 9.4 12.7 12.1 12.1 13.5
Total 100 100 100 100 100

Source: Robert E. Baldwin, Economic Growth ... page 35.
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for basic tasks in miﬁing and European agricuiture.

The table below shows some numbers and levels of education for
Africans in 1937, 1944, and 1960. By 1964, there had been little change
in these numbers and there were one hundred college graduates.

The brief outline of education above reéers only to formal educa-
tion. There was little else in terms of technical colleges and others.
It is no wonder, therefore, that there is a persistent shortage of
personnel to man the agricultural sector. It is for the foregoing reason
that given the present situation, where there are a number of trainable
persons, efforts should be directed towards developing strategies that
will enhance the planning capabilities of Zambians in the agricul tural
sector.

The strategy could help attain this by helping, for example, to de-
velop economic planning models for the development of the Zambian agricul-
tural sector, to help officials in the appropriate ministry and govern-
ment agencies evaluate existing agricultural policies and conduct the
development of relevant research programs for the evaluation of appro-
priateness of technologies used in agriculture and to develop appro-
priate téchnologies for the sector. In addition, incentives should be
created to attract those persons with some appreciable levels of educa-

tion into agriculture.

B. Post Independence Era

The period after 1964 led to a strengthening of the migration trend

towards the urban centers. This had adverse effects on the agricultural
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Table 2. Enrollment of Africans in Primary and Secondary Schools,
Northern Rhodesia, 1937, 1944, and 1960 ‘

Class 1939 1944 1960
Number Percent Number Percent Number Percent
Primary
Substandard A 15,113  50.92 52,776  51.64 69,234 23.86
B 6,525 21.99 19,527 19.11 6,001 20.68
Standard i 3,773 12.71 13,527 13.24 53,115 18.31
il 2,168 7.30 8,090 7.92 51,317 17.69
Pt 1,223 412 b, 342 4,25 19,943 6.87
1V 611 2.06 2,425 2.37 17,491 6.03
' 154 .52 830 .81 8,679 2.99
Vi 110 .37 620 .61 7,756 2.67
Subtotal 29,677 99.99 102,146 99.94 287,536
Secondary
Form ! Niltl Nill 30 .03 1,311 .45
il Nill Nill 747 .26
Remove (a) Nitl Nill 235 .08
P11 Nill Nill 139 .05
v Nill Nill 19 .02 111 .04
VI (1st year) Nill Nill 28 .01
VI (2nd year) Nill  Nill 28 .01
Subtotal 0 0 49 .05 2,599 .90
Grand Total 29,677 99.9 102,195 99.99 220,135 100.00

Source: Baldwin, Robert E.

Note: (a) This class is in session for 6 months and links the Northern

Economic Development and Export Growth - A S.tudy
of Northern Rhodesia, page 50.

Rhodesia school year ending June with the '""Cambridge'' year ending

in December.
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productivity of the rural sector.

The country's economy was dependent on copper mining and migration
into urban centers led to the development of an‘industrial structure of
the manufacturing and assémbly type establishments which was itself
based on imported inputs which include raw materials, machinery, and
spare parts and in some cases, foreigﬁ expertise.

In addition to the migration into urban centers, there developed
a strong emigration trend in the years soon after 1964 of expatriate
commercial farmers. [t has to be clarified here that although the share
of noncommercial farmers in the total GDP for agriculture has always
been greater than that of the non African farmers, it is non African
farmers or expatriate commercial farmers' output that enters the market °
for purposes of feeding the urban population and indeed in some cases
used to meet shortfalls experienced in the subsistence sector. It is
for this reason that the rapid decl}ne in the number of commercial
farmers is of relevance in questions pértaining to food and availability
of raw materials.

The Post Independence era, therefore, saw an increase in manufactur-
ing and assembly type establishments usually located in the urban centers
and depending on imported inputs and expertise. This was accompanied by
rapid urbanization and therefore represented an increase in the number
of people outside agriculture who had to be fed. Unfortunately, this
was going on at a time when large-scale commercial farms were folding

up and thereby necessitating a search for sources of food in addition to
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the demands of the foreign input industrial structure.

What we have then is a situation where there is a concentration of
demands from the whole economy on the earnings of one industry. |t may
also be added that in addition to the issues addressed above, there was
a general pressure for development funds to finance the setting up of
training and health institutions and other economic infrastructures.

From the foregoing, it is apparent that the faltering of the mining
sector would create extremely trying conditions. In the early part of
the 1970s, the mining industry entered the most serious period in the
post World War |l era and as the earnings from the mines rapidly declined,
the quicker became the transformation of more rhetoric on the need to
diversify the economy into concrete steps being taken.

There are several programs intended to diversify the base of the
Zambian economy, not only in agriculture but also in other types of in-
dustry.

These programs can be generally characterized as favoring capital
intensfve production techniques in'agriculture. Available evidence in-
dicates rapid expansion of credit to agriculture. This credit has not
always been utilized for the purchase of items of a capital nature.
However, there exists an observable trend in the increase of capital
items in Zambian agriculture occurring at the same time with the rapid
increase in credit to the agricultural sector. The rapid increase in
capital formation in agriculture is linked to the notion that an ex-

pansion of physical inventory particularly mechanization can lead to an
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acceleration in the level of agricultural output. It must be pointed out
that if credit is directed towards the acquisition of capital, capital
formation can be accelerated. However, the acceleration in capital accu-
mulation does not in itself necessarily lead to an increase in output.
This is so because output is a function of several other variables which
must be controlled so that their effects would complement the use of
capital. In fact, this paper with a limited set of data sets out to
measure the impact of capital formation on the growth of output in the
agriculture sector.

With the foregoing background, | now wish to briefly review the
structure of the Zambian economy in general and Zambian agriculture in

particular.

C. The Structure of the Zambian Economy and Agriculture

(i) Zambian economy

The Zambian economy is generally said to be a dual economy with
a distinct urban, modern industrial sector and a rural sector where
about 57 percent of the population numbering about 722,200 households
reside and engage in a variety of agricultural activities.

The economy as a whole is dominated by the mining industry which
accounts for about 95 percent of exports. The mining industry has
influenced the location of other secondary and tertiary activities in
such a way that they are concentrated in the urban areas and are struc-
tured to utilize imported raw materials and geared to serving urban

needs.
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(ii) Structure of agriculture

There are three categories of Zambian farmers. These are commer-

cial, emergent and traditional small-scale peasant or subsistence tarmers.

Commercial farmers are those who X

(a)

(b)

(c)

Sell to the National Agricultural Marketing Board or

to any other cooperative union, any such crops valueg
at K 600.00 or more being the value of 150 x 90 kg bags
of maize at the 1973-7h4 crop season price level.

Any farmer who grew tobacco in his own name and was
registered with the Tobacco Board of Zambia.

Any farmer who sold dairy produce.

Any farmer who bred and/or fattened cattle or poultry
and sold them to the Cold Storage Board of Zambia or tq
any licensed butcher or supermarkets.

Any farmer who bred and/or fattened pigs and sold thon
to Zambia Pork Products or to the Cold Storage Board of
Zambia or to any licensed butcher or supermarkets.

All hybrid poultry producers.

All state farms operated by the Projects Division (of
the Ministry of Agriculture and Water Development) .ng
any other agencies operating on a commercial basis (4
page 1).

Emergent farmers are those whose produce enters the marketing .ystem

but fail to meet any of the specifications that define a commercial

farmer and subsistence farmers are characterized as peasant or villﬂqe

farmers who typically produce to meet their own consumption.

There were approximately 1466 (4, page 2) commercial farmers ..

emergent farmers in 1974 and about 722,200 households (subsistence

farmers) in 1978 (5, page 1).
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The structure of services to agriculture are continuously being
developed. However, it is evident that marketing, transport setting,
credit, research and extension which is conducted by the government
agriculture research stations are still biased in favor of commercial
farmers, although theAbias is not by design but by mere proximity. It
is important at this juncture to observe the absence of private agricu1- 
tural research. This is linked to the problem of price control of
agricultural commodities which are pegged at levels that constitute
a disincentive to the conduct of private research. This subject is
argued further in a later section under price policy. With the fore-
going background, | turn to the study procedure employed in the measure-
ment of capital accumulation and its impact on growth of output in the

agricultural sector.
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111, Study Procedure

Part of this study investigates the existence of a relationship
between capital formation and the growth of output in the agricultural
sector and then attempts to measure the impact of capital formation on
the growth of GDP arising from the agricultural sector. Further, |
hypothesize on the transmission of growth from the agricultural sector
to other sectors and finally | briefly outline other factors that in-
fluence the growth of output in the agricultural sector and then al-
ternative strategies are advanced to counteract the constraints and
hence allowing agriculture to play its full role in economic develop-
ment.

Since this paper concerns itself with the measurement and impact of
capital formation on agricultural productivity, and since capital in
agriculture takes various forms and its measurement is acknowledged to
be a difficult task, the meaning of capital formation as used in this
paper will therefore have to be clearly defined.

In this paper capital refers to both physical and human capital.
However, due to the difficulties of isolating and measuring human capital
accumulation in agriculture, this paper focusses on physical capital.
The focus on physical capital itself does not provide an easy and
exact measurement either, but methods have been developed that can be
said to be reasonably reliable for the purpose of carrying out research
in that area.

Physical capital formation which | will refer to as capital forma-
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tion hereafter, includes those expenditures on land reclamation, lana
clearing, irrigation aﬁd flood control projects, plantation and vineyard
development, farm buildings, agricultural machinery such as harvestors,
threshers, plows, harrows, tractors, and expenditures on any other items
of capital nature which are directly linked to farming. The foregoing
itemization is not exhaustive and we remain congnisant of the fact that
there are varied other forms of capital formation which influence agricul-
tural output. These other forms include government expenditure on road
projects, dam building and others. However, this paper will not focus

on thesé types of capital investments by the government in off-farm
projects although it is acknowledged that these expenditures may have some
bearing on the gréwth of output in agriculture. This is so due to the
multiplicity of uses to which they may be put which consequently introduces
some difficulties in estimating the proportion of investment which can
subsequently be linked to agricultural output.

On the human side, capital formation includes expenditures on educa-
tion, acquisition of farm skills, and health projects. Unlike the case
of physical capital, and although investment in these spheres is open to
use not only in agriculture, the investment in formal education does bear
a strong relation to subsequent specific training which relates to farm
skills. Also, because of the recognition of the role that health plays
in the effectiveness of individuals in the performance of tasks in
agriculture and other spheres, expenditures on health can be used as in-

dicators of capital formation. However, again it is difficult to isolate
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expenditures on health for the agricultural sector and also it is
recognized that expenditures on health include a substantial portion
of people who are not‘engaged in agricultural institutions. |t must be
pointed out, however, that any expenditures in support of a health in-
stitution located in the outlying rural areas where the main activity
is agriculﬁure does justify the view that expenditure in health can be
directly linked to growth of output in agriculture. Although the
physical and human aspects of capital have been specified above, due to
lack of data and the involved nature of this subject, human capital
formation will not be discussed further in this study. |In this paper
therefore, capital formation refers only to items of a physical nature
directly related to agriculture as stated earlier.

As it will be shown later, there exists a number of approaches
that can be utilized in estimating capital formation. All the methods
have their own short-comings and the approach followed in this study

is affected by those same problems.

This paper utilizes loans disbursed to agriculture by official
agencies which include the Agricultural Finance Company, commercial banks
and the Zambia State Insurance Corporation. These loans are made
available to farmers on different criteria depending on the type of
organization giving the loan. For example, the Zambia State lnsurance
Corporation extend agricultural loans only to those people who have
insurance policies with them and the loans disbursed each year are re-

stricted to a certain amount determined by its board of directors. Com-
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mercial banks lend to only their customers who must also have some other
forms of collateral security. The Agricultural Finance Company deals with
any person of Zambian or non Zambian nationality, engaged in férming

and resident in Zambia. Its funding dependscﬂ1government budget appro-
priations and in this sense the availability of those funds are directly
linked to the level of the government budget. This organization is the
most accessible one to farmers of all descriptions; however, available
evidenée indicates a bias in the allocation of its funds towards areas
that are nearest to urban centers and in the already established large
scale farming areas as shown in the table below.

The justification for utilizing loan statistics from the official
organizations cited above is mainly due first to the availability of such
data and second to the comparative ease in decomposing them to the ex-
tent that the data could be used for purposes of this analysis. Despite
these advantages and the justification of using these data, problems were
still encountered in using these data.

The first problem encountered was that of disaggregating the data
and to isolate expenditures on items of a capital nature. In addition
to the disaggregation of the data, there were problems of gaps in the
data. On a broader scale, we may add other forms of investment of a
capital nature that are simply not accounted for. In the traditional
sector, for example, credit is not easy to come by yet investments in
equipment like scotch carts, hoes, axes, machetes, cattle (or tractors),

fencing, and a host of others go on. It is clear therefore that the
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loans expendéd in the agricultural sector by commercial banks and‘other
financial institutions do not represent the entire investment.

The problems outlined in the foregoing paragraphs clearly show that
there exists problems of estimating capital formaiion using this approach
and consequently, the figures used may underestimate the level of in-
vestment and thereby affect the results of our regression analysis.
However, for purposes of this study, this approach remains the most
practical. We now turn to factors influencing capital formation, estima-

‘ .
tion procedures, choice and justification for choice of procedures used
in this studyf

There are several factors that may influence rate and type of
capital accgmulation. This éaper reviews only four of the ones on which
a considerable amount of data can be collected to facilitate a realistic
analysis of issues under investigation. The factors influencing the
direction of the flow of investment and hence influencing capital forma-
tion in Zambia include inter-regional differences, economic, social and
institutional cénditions, size of farms, and land tenure systems.

There exists several forms of natural differences between different
regions within any one country. These differences are characterized by
different endowment of minerals, soil fertility, water or rainfall varia-
tions, presence or absence of animal or human disease transmitting in-
sects, and many others. These differences can and have historically de-
termined the patterns of human settlement and the evglution or develop-

ment of economic activity most consistent with prevailing economic con-



21

ditions. As an illustration, a mining industry, crop farming or cattle
rearing will occur in those regions where conditions are most agreeable
‘to the development 6f the respective activities.

As we point out later, the development of thé Zambian economy was
consistent with the objective of the colonizing power. In the circum-
stances, copper mining was developed as it was to them the most profit-
able industry in the whole country. Clearly therefore, the pattern of
investment of the colonial administration was geared towards the develop-
ment of the copper mines and industries in the proximity, in support of
and directly relevant to that objective.

In addition to the natural causes that bring about inter-regional
differences is the pace and pattern of investment, the rapporteus report
on capital formation in Indian agriculture states that 'In their gamut
of causes, they (authors) have included various economic, social, and
institutional factors such as irrigation, commercialization, crop in-
tensity, urbanization, etc.'" (6, page 3). It is clear, therefore, that
the factors cited above do have influence on capital formation.

In regions where agriculture is the main activity, the availability
of arable land which is determined by pépulation intensity may influence
farm size. Farm size in turn does play a part in the determination of
the pace and pattern of investment on the farms. Clearly small farms
cannot attract investment in heavy machinery while large farms cannot be
expected to depend on hoes and machetes. This proposition is consistent

with assertations of '"Production functions of the classical type which in-



22

clude ranges of increasing marginal returns, decreasing marginal returns,
and negative marginal returns ..." (27, page 90).

Another factor cited as influencing capital formation is tenancy
situation. There are a number of variations in .tenure systems according
to different authors. Snodgrass and Wallace include, '"Crop-share, share-
cash, croppers, (in the south only-USA), cash tenants and 1jvestock share
tenants,' (8, pages 146-147) and (1) owner cultivators, (2) part owner
and part tenants, (3) share croppers, (L) non-cultivating owners of land
and (5) others" (6, page 9). Clearly, there are varying conditions of
tenure and these determine the security of operators depending on their
duration. Since the land tenure systems conveys the level df security
to the farmers, it may well be ascerted that ""The land tenure system
constitutes a major force in creating an environment for cultivation that
will maximize the accretionary formation of capital in agriculture and
insure that available surpluses above subsistence levels are reinvested
in the productive plant' (9, page 166). It may well be noted here that
the more secure a farmer feels in terms of specific rights he has to the
land/he”bad/including specific uninhibiting inheritance provisions, the
more likely h¢ is to invest more and following a long term pattern of
investment in his farm. In Zambia there are basically two types of
tenancy arrangements. One arrangement involves farming on state land
where the tenure situation provides a farm operator specific rights to a
defined piece of land for a period of 99 years and this period is renew-

able hence, inheritance is assured. Further, the operator is free to
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sell all investments on the land but not the land itself. The other
arrangement is farm operation on traditional land. Although this sys-
tem operates in the same way as .the former, no specific arrangements in
writing are entered into and this leaves open the operator to all kinds.
of dangers like his farm being assigned for other uses without compen-
sating the operator for his investment. In additfon to this problem,
as farming has become more sophisticated and demanding credit facilities,
the farm cannot be pledged as security to the lending institutions es-
pecially banks and hence accessibility to credit institutions by
farmers on traditional land is limited to the Agriculture Finance Com-
pany.

The foregoing sections have focused on a review of factors that in-
fluence the pattern and rate of capital formation in agriculture. It
is clear that there is capital accumulation going on in the agficultural
sector. We now turn to procedures for estimating capital formation in
general.

It is an acknowledged fact that measuring investment in agricul£ure
is a difficult task even in the well-documented rich countries and this
being the case, the task can be said to be even more difficult in de-
veloping countries. In this connection, an overview of the most common

procedure is in order and we begin with:

A. Estimation ,of Production of Goods Used in the Agricultural Sector

Tools mostly used in traditional or subsistence agriculture are

locally produced and there exists problems of accounting. There is no
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indication of the output of tradition blacksmiths in official or even
unofficial statistics. As for the large scale farming estahlishments,
most of their agricultural machinery and tools are imported. This means
therefore, that in an .industrially backward count;y like Zambia, an index
of production of goods used in agriculture is an inadequate statistic

for estimating capital formation. We therefore turn to another method

of estimation.

B. Capital Expenditure in the Private and Public Sector

This method is a viable one in situations where data is available.
In the Zambian case, data are not available and as for public sector
investment, there are many difficulties which would arise regarding
whether or not particular items do serve agriculture, or what percen-
tage or proportion of their use may be apportioned té agriculture. A
typical example of such an investment would be an investment in roads.

Finally, we turn to another estimation procedure.

C. Source of Finance

There are several sources of financing available to a farmer for
purposes of meeting his operational and investment needs. These sources
include institutional finance, relatives, personal savings, and money
lenders.

This paper will utilize the third procedure and particularly insti-
tutional finance as a method of estimating capital formation. The choice
of this method does not imbly that there are no difficulties in using the

method as briefly elaborated earlier.
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We clarify our earlier elaboration by stating again that institu-
tional financing is not available to everybody in the agricultural sec-
tor. In the Zambian case, commercial bank lending to agriculture re-
flects lending to usually large-scale farming establishments who can pro-
vide the necessary collateral security. The disbursements by the Agricul-
tural Finance Company represents a gamut of borrowers. All farmers are
eligible for loans from this establishment. Farmers with and those
without security do get credit from this organization however, the funds
are usually not sufficient to go round as they depend on some kind of
revolving fund which is annually supplemented by government appropria-
tion. Given the poor repayment rates, the funding of this organization
almost entirely depends on government handouts.

In using this method, it must be admitted there is a sizeable
amount of investment which is not necessarily captured by official sta-
tistics. bThere are other sources of finance. The;e sources include
borrowing or gifts by relatives, money lenders and personal savings.
However, due to the unavailability of data on these sources, the investi-
gation and analysis in this paper are going to rest on institutional
sources.

There are a number of other institutions who provide credi; to
agriculture besides the Agricultural Finance Company. These institu-
tions are commercial banks which include the Zambia Natiodal Commercial
Bank, Standard Bank, Barclays Bank, and Grindlays Bank International.
Others are the Development Bank of Zambia and the Zambia State Insurance

Corporation.
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In dealing with institutional statistics to estimate capital forma-
tion, total amount of loans made to agriculture were disaggregated in
order to arrive at the proportion used on items of a capital nature.

In order to arrive at the proportion of total amount of loans used

o
1

on items of a capital nature, percentages of the total amounts}loan;
disbursed for the following purposes were identified.

(a) Purchase, repair, and maintenance of agricultural
machinery and implements;

(b) Purchase, development and improvement ot farm land; and

(c) Constructions, improvement and maintenance of farm
buildings, roads, and other farm structures.

These were summed up for the years 1978-79 and 1979-80. The sum was
divided by two. The average was then used to determine the fraction

of total lending to agriculture that was used for capital accumulation.
Clearly, the average of the two years is not completely representative,

but in the absence of data reflecting the percentage or proportion of total
disbursement used in the process of capital accumulation, there is jus;
tification in using the referred to average which was calculated to be

14 percent. This was the average percentage of all loans made to
agriculture that according to the decomposition procedure followed by the
author went into capital accumulation. As stated earlier, the growth of

output from the agricultural sector and hence the contribution of the
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agricultural sector to total GDP depends on a multitude of factors which
include credit, price policy, marketing, agricultural research and ex-
tension. Since it is widely recognized that the above mentioned factors
play a critical role in the development of an agricultural ﬁector, I will
devote Section VI to consideration of their relevance, at least hy-
pothetica]ly, in the Zambian context. The coﬁsideration is hypothetical
to the extent that the relevant data which would support the analysis

and possibly conclusions is unavailable to the author. | might hastily
add, however, that problems of data availability occur very frequently
and it may therefore be stated that there is need to intensify the data
collection, collation and expansion of the data base on several spheres
of the Zambian economy. The foregoing constitutes a framework for the
study procedure and how | turn to an elaboration of the analytical model,
statement of the hypothesis and statistical procesures including a brief

outline of problems encountered with the data.
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V. THE ANALYTICAL MODEL, HYPOTHESIS AND STATISTICAL PROCEDURE

This section is divided into three parts. The first part presents
a general analytical frame of reference on which the analysis is based.
The second part states the hypothesis to be tested and the third part
elaborates the statistical procedures to be used in the analysis and a

discussion of the data.

A. The Analytical Model

Zambia had recognized that copper was a nonrenewable asset whose
price setting mechanism lay outside the control of the Zambian authori-
ties. In this connection it became apparent that there was a need to
diversify the industrial base and in particular to develop the agricul-
tural sector. It was hoped then that a developed agriculture would lead
to the provision of raw materials to industries of an agro-nature and
others and also to provide food for the entire population and thereby
save foreign exchange used in the importation of foodstuffs. Further, '
it was envisaged that a growth in output of the agricultural sector would
help earn foreign exchange by increasing agricultural exports. The
general propo;ition was that a developed agricultural sector would
serve as a source of investable surpluses for the other sectors of the
economy and therefore economic development would be enhanced.

The effort to build a viable agricultural industry for reasons out-
lined above led to a massive infusion of funds and other support pro-
grams into the agricultural sector.

This section is concerned with the measurement of the impact of
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this investment on the growth of the agricultural sector. This investi-
gation it is hoped will provide insights regarding the proper resource
mix and allocation for the growth of the agricultural sector and also the
transmission of growth from one sector to another or more broadly to other
sectors of the economy. Since it has been suggested that the growth of
the agricultural sector would lead to a sustained growth of the rest of
the economy, the analytical model to be outlined in this paper will have
its fulcrum in such an interaction.

The model being proposed here is merely a theoretical framework
usually comprising a set of several equations. In this paper only one
regression equation of the Cobb-Douglas form is elaborated while a
generalized linear form is also included and estimated (see appendix).
The equations are ''designed to describe the structure of the model. By
relating a number of variables to one another in certain ways, these
equations give mathematical form to the set of analytical assumptions
adopted' (10, page 8).

In this study we are estimating the manner in which a dependent
variable responds to changes in other variables. We are therefore going

to set out our behavioral eqﬁation as follows:
Y = f(L, A, K)
a

Where

<
]

Dependent variable representing GDP from agriculture

~
1l

Labor engaged in the agricultural sector



30

A Land area under cultivation

K

Investment on items of a capital nature

There are several other possible forms of input/ogtput relationships
that have been developed. Some of the best known include:

(a) Linear production function:

Y

a, + bx + cz which has an elasticity of substitution

0 = © because the isoquant is linear
(b) Fixed proportion of leontief production function:

Y

il

Min(ax, bz) which has an elasticity of substitution

0 =0 that is the isoquant forms right angle

(c) Constant elasticity of substitution (C E S) production
function

- R-Ve . \ b
Y = §(ax ¢ + bz % /e ’ where © is the substitution f\‘ylét-‘\'
parameter and

0= 1/1 +pis the elasticity of substitution between
factors (X and Z).

The CES family contains the first two production functions
stated above and
(d) Cobb-Douglas production function o o

o

Y = AX ZB, where o = 1 (16) o e

In the investigation of the relationship between changes in GDP

AR AN
{
from agriculture (Ya) and investment (K), we can calculate the changes .U %s
e UJL)-S\A. |
in the value added to GDP over time by finding the derivative of the Coot {}_r
v A
behavioral equation with respect to time. Thus we find: ba Ve
f‘,L; i‘\ V>
coist B
oY _ 9Y _ dL . Y  dA 3y | dK S T

at L dt " 3A  dt T3 dt R BT

-
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The impact of investment (K) on the level of GDP (YA) is given by

oY, oK

3K dt ‘
where

dK _

E?-ltand

lt = New Capital Investment over time t.

Due to its theoretical appeal, ease of manipulation and interpre-
tation, this analysis employs the unrestricted Cobb-Douglas production

function (linear in the logarithms) of the form:

Ya =y Lul AaZ Kd3
where
Ya = GDP arising from agriculture
Y = Positive constant also known as the efficiency paramter
L = Labor engaged in the agriculture sector
A = Land area in hectares under cultivation
K = Investment on items of a capital nature

al = Positive fraction less than 1 and representing elasticity
of Ya with respect to labor

a2 = Positive fraction less than 1 and representing elasticity
of Ya with respect to land

a3 = Positive fraction less than 1 and representing elasticity
of Ya with respect to capital

and therefore, the marginal productivities of labor, land and capital

are respectively:
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Labor,
%% - ]w,_ozl—l AocZ K°‘3
¥ =a LLOL] A2 o3
al L
Q_Y— = a]L
oL L
Land,
g} - GZWLa] Aa2-1 Ka3
Y L a2 a3
oY YL A" K™
3A X A
Y oy o
A ]A and finally,
CaEital,
%% - a3wLa] AaZ Ka3—l
oY _ lM_OLI AuZ Ka3
ok~ %37 K
§l = a].—!—-
oK K

In order to estimate the al, a2, and a3, the Cobb-Douglas produc-

tion function was transformed into its linear logarithmic form as:
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Log Ya = Log Yy + 8, L+ az A+ G K+ E
The above can be rewritten as the following probabilistic model :
Y = o + a]L + aZA + a3K A+ E

Further, the probabilistic model is finally transformed into a

prediction model (without an error term) and we have:
Y=Oto+a]L+OL2A+OL3K

We note that &o = the efficiency parameter and &], &2, and &3 elas-
ticities of production where elasticity of production is defined as the
relative responsiveness of the Gross Domestic Product arising from the
agricultural sector (Ya) per unit charge in anyonevof the inputs L, A,
and K, respectively, keeping the others constant. We find that ''the
coefficients of the Cobb-Douglas production function can be interpreted
as indicating the elasticities of production (in our case Ya) with re-
spect to inputs. Assuming that the factors are correctly specified, the
coefficients can also be interpreted as indicating the relative importance
of each factor as a source of difference in output among countries' (11,
pages 86-111), or regions within a country. As an example, if different
regressions were made for different parts or regions of Zambia, one wou id
expect to find different values of the coefficients due to the differences
in factor endowments among differe;t regions.

The foregoing model was employed to measure growth within a sec-

tor. However, since this paper attempts to measure intersectoral rela-
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lationships, the way in which total GDP is affected by the growth of

the component sectors in the economy, the following identity is proposed:

Yc = VE'+ etve " 1 .
where
Yc = Gross Domestic Product of the whole country
Ya = Gross Domestic Product from the agricultural sector
Ym = Gross Domestic Product from the manufacturing sector
Ys = Gross Domestic Product from the service sector

It follows that the rate of growth of total GDP can therefore be

ééfimated>by:

aYc

1 _ aYa |, aYm oYs
t Ye Ot t

LelE Lz
Therefore, from the foregoing, the contribution to Yc from Ya, Ym and
Ys can readily be isolated. The methodology can therefore be adopted
together with other considerations for guiding the evolution of policy
in the direction favoring the development of these sectors from which
max imum contri@ution to growth of total GDP and economic development
arises. |

The two mechanisms, the former measuring the input impact on growth
of sectoral GDP and the latter used to identify the sectors contributing
mos t tg the growth of the whole economy taken together could constjtute a

premise on which pragmatic policies leading to economic development may

be based.
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B. Hypothesis to Be Tested

The regression mechanism elaborated above was tested with data
from official Government of Zambia sources and other institutions that
provide credit to agriculture. These sources are ;cknowledged throughout
the text. A number of writers have.speculated on the role that capital
is supposed to play in economic development. Ragnar Nurkse (12) while
recognizing that capital is a necessary but not a sufficient condition
for progress, does stress other considerations; that the poverty in
less developed countries is attributable to lack of adequate capital
equipment. Snodgrass andWallace also state that ''Capital is a critical
factor in determining the kind, amount, and quality of societ%ﬁg total
output or product. Use of capital follows the general law of variable
proportions which says that output can be increased by adding more capital
if capital is the limiting factor in a production process' (8). Heady
(7) in his discussion of net labor product in relation to capital, sug-
gests that an increase in capital leads to a higher net product per
worker in agriculture.

Despite the apparent consensus regarding the positive role of
capital in the process of economic development and in particular the role
of capital in agricultural sector growth, controversy continues over
the kinds of capital to add, when to add them, what sector they should
be added to and other related questions remain unanswered.

For the Zambian case, there has been a notable increase in capital

accumulation and this is attributable to the need to accelerate output
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from agriculture by intensifying capital input into the sector. In this
regard, the study attempts to test the hypothesis that ''increase in capital
accumulation leads to an increase in the level of output in the agricul-
tural sector in Zambia.' With the above, we turn to statistical proce-

dures and data problems.

C. Statistical Procedures and Data Problems

(i) Statistical Procedures

The statistical procedure used for testing the hypothesis was a
regression analysis as outlined by Snedcor and Cochrane (13). The term
regression of some variable Y or.X in general where Y is the dependent
and X the independent variable is used to-describe a relationship.

Regression is acknowledged to have many uses. The objectives,
therefore, are many and varied. In this study, however, the objective
is to determine if there is a relationship between Y, GOP in agriculture,
and K the level of capital inputs, to study the type of relationship
and to think about the reasons for the relationship. Snedcor and Cochrane
say prediction of Y from K in our case, for example, may be the goal.
Often the purpose is to estimate the change in Y to be expected from a
given increase in K in cases where we are convinced that changes in Y are
in the main caused by changes in K. As elaborated earlier, this method
enables us to find out which resource is contributing most to growth in
an i?dustry. With this type of information, we should be able to reallo-
cate our resources in a fashion to maximize growth of an industry. Our

method as outlined in the sections on the elaboration of the model permit
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us to find out the extent of the impact of capital on the growth of GDP
emanating from the agricultural sector.

(ii) Data problems ,

Data for this study was obtained from references referred to in the
text and bibliography.

When the variables were delineated, it was seen that there were some
gaps in the data. These were due to factors like surveys not having been
conducted during the relevant period and a variety of other reasons.

This definitely leads to some incompleteness in the analysis.

Another data problem arises out of the fact that:

(a) Data covers only those areas that can be reached by the
Department of Census and Statistics and most of these
data are therefore based on sample surveys. The published
figures comprise the most accurate estimates yet they are
not completely correct even when some margin of error is
worked into the final figures.

(b) Output data relfects marketed production and yet actual
production is much higher as can be seen from data on
retention rates in the subsistence sector. This, there-
fore, underestimates outputs.

(c) The data on capital accumulation suffers from a number of
deficiencies like: (a) It is not adequately disaggregated
by the author due to lack of complete information. This
then means that capital formation data may include some
aspects of capital that are not necessarily of a long-term
nature. Also, government investment in dams and road in-
frastructure has been left out because of the difficulty
of determining just how much of this investment actually
‘ends up as agricultural capital formation. (b) The capital
formation figures used in the study do not estimate capital
investments made from other sources of funds or actual
materials particularly for the small-scale farmers. For
this reason, it cannot be claimed that capital accumulation
statistics are complete and final. (c) The data from
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financial institutions do not indicate the type of
farmers to which credit was directed although it may

be speculated that commercial banks lending is mostly
available to large-scale commercial farmers due to the
fact that it is them that can meet exacting collateral
requirements demanded by commercial banks. However, a
large proportion of the loaned funds is furnished by the
Agricultural Finance Company which finances farmers of
all sizes. This, therefore, complicates the type of
final conclusion to be reached regarding the impact of
capital on the growth of GDP in general from the agri-
cultural sector. While our conclusion gives the aggre-
gate impact, it may not be appropriate to generalize
the impact of capital formation on different farms
facing different problems and also of different sizes.
This being the case, the study may well provide useful
guidelines for policy formulation following extensive
collection of relevant data. Despite these problems,
we proceed to illustrate the usefulness of this model
3s a guide in policy formulation.

D. Extended Use of the Model - Estimating the Demand for Capital
As an illustration of the extended use of the model that has been
specified, | will estimate the demand for capital. However, there are

a number of assumptions that are being made in the use of this procedure
in estimating capital demand or the demand of any input that we may in-
clude in the equation and which we wish to estimate. First, the pro-

cedure being used assumes the production function of the firm. This

be similar to a firm, it is also being assumed that the use of factors in
terms of their proportion and intensity will be similar to those of a firm
outside the agricultural sector. However, in reality, this may not be the
case and the procedure therefore demands that care must be exercised

‘;in using it and interpreting the results. Further, | am assuming that

this farm firm uses labor and capital and these are the inputs which need
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to be varied. However, it is common knowledge, the production function
of a farm firm has many sometimes uncontrollable variables included in
it. These include, for example, water, weather, technology, soil
quality and others. There are other problems but theijr existence
should not prevent us from attempting té estimate inputs in the agri-
cultural industry. This ides of attempting estimation of input demand
is important because the estimates can be used to allocate resources
consistent with the level of growth attempting to attain certain levels
of expansion of a farm firm or industry. |n the light of outlined
problems concerning the extended use of the model, the following esti-
mation procedure is being advanced.

I have assumed the following production functional form of the

firm(as the objective function:™\

Y=y Lal KaZ

here
Y = Output
Y= Efficiency parameter (positive constant)
L = Labor engaged in the firm

al = Positive fraction less than 1 and representing elasticity
of output Y with respect to labor

a2 = Positive fraction less than 1 and representing elasticity
of output Y with respect tocapital

! have opted to use this production functional form due mostly to the

S¢ with which it can be manipulated and also ts general theoretical
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appeal as is evidenced by its widespread use in studies similar to

this one.
The derived demand for capital will be found by minimizing the cost

of labor and capital by limiting our expenditure to their sum, i.e.

wk + rK

2
BN
\

w = Wage rate
L = Labor (amount of people employed assuming skill homogeneity)
r = Cost of capital (or interest on loans for capital acquisition)
K = Amount of capital
Since we wish to attain a given level of GDP, we attempt maxim{zing
our output while minimizing the cost, we set up our langragian equation

by taking the negative of our objective function subject to our ex-

.
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L= ol - kA -k
where
XA = Langragian multiplier

We then take the following first order conditions

(a) g—%= -w -Aay {- =0
(b) %% = - r =)o, %- =0
(c) g%% 7ok g
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Taking the ratio of (a) and (b) we find:

Y
9-_-}_3_1_2 =___MPL=MRT5
r ia, Y MP LK
2 = K
K
where
MPL = Marginal productivity of labor
MPK = Marginal productivity of capital
MRTSLK = Marginal rate of technical substitution between
labor and capital
Now ,
.M_P_L_ix]_y./_l-_.(.xi 5=MRTS
My azY/K a, L
So,
w_ K
r Ay L
% r
L=—" S K= This represents the path of expansion

of the labor input as the firm grows

Substituting the value of L into the third equation of the first order

conditions we get

We find then that




L2

The above equation constitutes the derived demand for capital. Similar-
ly, the derived demands fo; labor, land or any other given input at a
given point in time can be estimated. These findings, could lead to
realistic projections of levels of inputs required for attaining given
levels of outputs.  |In this study, outputs r;present GDP assuming that
elasticities remain constant over the period of the projection. | re-
main mindful however, that there are lots of other variables that are
being held constant. For this reason, a more elaborate scheme to making
projections would include mechanisms for making appropriate adjustments

to take account of changes occurring in some important variables Iike

factor prices and others. The following section gives a summary of the

]

results of the regressions carried out.
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V. RESULTS

Using a Cobb-Douglas Production Functional Form, a linear logarith-
mic form transformation was made. This linear transformation and a
generalized form of a linear equation were regrgssed using the computer
as shown in Appendix A attached. The results of the regression are then
used to determine what relationship exists between GDP from the agricul-
tural sector (output) and inputs of labor, land and capital. Limitations
of the data have already been cited, and ‘should be borne in mind when
interpreting the Cobb-Douglas resulté. The results from both regres-
sions were very similar.

In addition to estimates of our elasticities, we need to know how
tight the relationship is between GDP gnd our inputs in the model. The
value that measures the ''tightness'' of the relationship or just how good
our model is is the coefficient of determination, the Rz; It turns out
that our RZ = .88 which means that the model explains 88 percent of the
relationship between our dependent and independent variables is close
and statistically the model is good.

T values indicate that the coefficients are significantly different
from zero and hence the probability that elasticity of labor, land, and
capital being zero is very remote. Finally, the test reveals no auto-
correlation. Autocorrelation is a problem of an interdependence among
successive values of the disturbance term or alternatively known as an
Yerror term.'' The significance of this result is that autocorrelation

concerns the variance of our estimators. Further, according to Kelejian

and Oates (77), formulas derived for the variance do not hold if there




Lk

is autocorrelation and consequently therefore errors are generated in the
t ratios which will in turn render invalid our tests of hypothesis about
the values of the parameters inour model. The results obtained are

clear from the model.

A. Agricultural Sector Growth

The linear transformation of the Cobb-Douglas Production Function

is finally stated with the following values:
v, = 5. 156 L ’86“A'°“HST°"7W8 l
P R T T T T e e

It is clear from the above that a one percent increase in capital
formation leads to a negligible .078 percent in rise of GDP. This is
consistent with the findings of J. A. Mollet (18) and others that sub-
stantially higher rates of investment in agriculture in a less developed
economy tends to yield poor results.. Further, Mollet found that the
constant term in the equations which is the efficiency parameter, expressed
in terms of their anti-logarithms is about 150% higher in the developed
countries (anti-log of 2.04 = 109.6) than in the developing countries
(anti-log of 1.64 = 43.7). In the case of Zambia, the efficiency
parameter value (anti-log of .712 = 5.158) is even less than the one com-
puted for developing countries in general, thereby revealing a wider gap.

vPe e
The gap measures the~@éii?rman6€}or output (Ya) from given levels of capi-

tal and labor between the two groups of countries.

Note: The efficiency parameter, the estimate of the intercept as
shown in the annex - i.e. = { = 5.158,
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The foregoing results suggest that at least in part growth in the
agricultural sector arises from other factors and that capital accumula-
.tion should therefore be undertaken only as part of an integrated effort

in dealing with the other limiting factors as eluded to earlier.

B. Intersectoral Effects

The present findings suggest that the growth of the agricultural
sector itself is very low and hence agriculture's contribution to total
growth of the economy is very low. In fact, available evidence indicates
that the share of agriculture in the total GDP has stagnated at 11.48
percent as shown in the table below.

Consistent with the concensus that agricultural productivity is func-
tion of other variables also, I will now turn to a consideration of these
other variables or factors. However, before turning to them, a con-
sideration of the broad objectives of the government concerning rural

development and agriculture in particular is in order.
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vi. BROAD AGRICULTURAL AND RURAL DEVELOPMENT OBJECTIVES AND CURRENT

POLICIES AND OTHER RELEVANT FACTORS AFFECTING THE AGRICULTURAL SECTOR

There have been three development plans in Zambia besides the
emergency and the transitional development plans which were of a duration
spanning less than 3 years put together since 1964. Their objectives
have been similar. The objectives outlined in the Second National De-
velopment Plan 1972-1976, were to minimize the inherited imbalance between
the urban and rural sectors, develop the production in agriculture to in-
crease rural incomes and to reduce the country's dependence on copper
exports (15, page 139). These objectives have not changed over the
years as can be seen from the statement of objectives contained in the
Third National Development Plan (TNDP) 1979-1983 document. The objec-
tives relating to agriculture are delineated as:

(a) To achieve self-reliance and self-sufficiency in
staple foods, both national and regionally where
feasible, and to provide raw materials for the
agro-industries.

(b) To stimulate and increase production for exports.

(c) To increase the contribution of the rural sector
to GNP and to promote diversification of the
rural economy.

(d) To improve rural standards of living and nutritional
status and to create a self-reliant and progressive
rural society.

(e) To create new employment and income opportunities
in rural areas in order to counteract the rural-

urban migration and to improve infrastructural ser-
vices related to increased productivity.
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The above objectives constitute a complex agenda of issues to be
addressed in the formulation of policy to stimulate agricultural pro-
duction, to meet local food requirements and also attempting to enter
the export market. On the other hand, the policies should also ensure
that as output increases, agricultural products should not suffer pre-
cipitous falls in prices as this would reduce farm incomes.

The objectives of the government can be met by adoption of certain
policies singularly or in combination with others. With the general
characterization of the objectives given above, a summary of current
policies and how they affect agriculture is appropriate.

The major tool of agovernment policy to stimulate agriculture has
been price policy. However, before proceeding to other factors that
affect agriculture in equally important ways, | will digress a little
to review the role of product and factor prices in resource allocation
which is acknowledged to be important by several authors including John
Mellor, Hayami, and Ruttan and others. As an illustration, Hayami and
Ruttan show that changes in factor prices relative to other factors and
also relative to products do influence the innovation and invention of
appropriate technology. Technology, whéther biological or mechanical, is
affected in ways such that the constraints resulting from scarcity
of factors due to factor price changes or inelasticity of their supply

{(A(
on the production processes are reduced. This idea of role of factor -——

A
i

prices is what constitutes the induced innovation hypothesis which

basically seeks to explain how technological changes occur through a
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process of resource allocation to develop appropriate technology to

ease the constraint resulting from changes in factor prices. To illus-
trate this process, let us assume a case of a ;ountry where population
pressure has caused land to be scarce relatjve to other inputs in agri-

culture. |If prices are set in such a way that they constitute an in-

centive to engage in a relevant research, technology could be developed

D e A
\~‘\\ . VV ’V\
Labor : L fo
— “_\j:\iix‘___ v,
£, ! ™o ‘
L. - ; ' ~
Land (A)
C e |
Mechanical ;
Technology

Figure 1. Factor Prices and Induced Technological Change
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in such a way that it removes what may be considered to be a binding

constraint in a given situation. If, for example, labor is considered
to be an important constraint, appropriate méchanical technology could
be developed to remove this constraint, and the results are as shown in

T A a2,

Figure 1 below. On the other hand, if land is considered to be the

binding constraint, then the developmenf of high yielding seed varietjes
may be. T e TR

Hayami and Ruttan argue that adjustment in factor proportions in
response to relative factor prices represent movements along the jso-
préduct surface of a metaproduction function. Some technology repre-
sented by Vo is (e.g., power tiller) created when a price ratio P, pre-
vails for a certain length of time. When the price ratio changes from
P, to P, another technology v, (e.g., small tractor) is induced.

The new technology represented by V].genera]ly corresponds to
higher intensity of machinery or power per worker. In the figure above,
mechanical innovation is conceived as the substitution of a combination
of land and power (A, M) for labor (L) in response to a change in wage
relative to an index of land and machinery prices.

On the other hand, if land is considered to be the binding con-
straint, then development of high yielding seed varietiesmay follow
witgiview to increase output per acre as shown in Figure 2 below.

A decline in the price of fertilizer relative to the price of land

from s to r makes it more profitable for farmers to search for crop
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Land . ' N )

l
\\\T_I ) ! Fertilizer F
|
|
|

Biological S
Technology '

Rl | NS

Y

Figure 2. Factor Prices and Induced Technological Change

varieties described by isoquants to the right of Vo' The farmers also
press for public research institutions to develop new varieties. Through
a kind of dialectic process of interaction among farmers and experiment
station workers, new varieties such as that represented by V] are de-
veloped (11, page 127).

Available information does not indicate a presence of a coherent



trade policy and policies to increase or maintain rural incomes at
levels that do not place farmers at a disadvantage relative to urban
incomes. are simply absent.

As indicated in the preceeding paragraph, agricultural price policy
is by far the most important instrument that has been used to influence
resource allocation as shown by movements in the producer prices of
selected agricultural commodities in Table 5. To influence resource
allocation within agriculture and among the different crops, the govern-
ment sets producer prices. These are adjusted on an annual basis. They
are announced in April or May for the next planting season which is
November. The basis for this review is usually the cost of imports
and since these inputs as we shall see later are handled by government
controlled heavily subsidized parastatal organizations, the price of
inputs in general are low and hence the producer prices tend to be de-
pressed. Livestock pricing is done in a similar way and livestock prices
are supposed to be reviewed every year. These prices are the legal
prices at which the affected commodities are supposed to be traded within
Zambia.

The dominance and power of state controlled trading is ensured
through the control of marketing, processing, distribution and retaijl
function of government controlled parastatals and cooperative unions.

" As an illustration of the intensity and depth of government con-
trol, | will cite some of the functions of the National Agricultural

Marketing Board (Namboard). Its functions include: a) to buy, store



52b

"Ap1sqns sapniout 9d14d 9/61-£/6| Yy

"u031302 poyd1d puey y opeuy

Anv
.omm_EoLmmmm<mvmgunmmm_:xmzvcm mcms__mcuﬁuv
"SpdeMUO [/ wody 9214d 400|4 uoijone abeuoay (9)

(®)

"sjodsp |[e 1e oziew y apeuy

‘juswdo|aAag 433EM pue 24n3no1uby jo Auisiuly  :924n0g

15°1
9’
09°8l1
ST
00°9¢
00°€¢
0491
0l-z¢
05°€1

1571
AN
09°81
st
00792
00°¢¢
0491
0l-z¢

ol°11

h6°

00°02
05°9¢
JART
00°¢t

00°6

0Z¢°91
0Z°
00°8l
0S5°1¢
05°2l
09°8¢
08°9

%9°
L9-

Wl
oh°
0Z°91
8L”
00°91
00°L1
00°01
00°S¢

0£°9

0¢°9l
8L-

0091
00" /L1
00°01
00°5¢

05°9

65"
L9°
19
68"
o¢-
05°¢1L
SL-
00°¢l
0z ¢l
o "6
00°L1

00°§

€9
89"
<9
6C"
T

054

65 95
8S° by

29 Ls
68" 68"
8L" gL’

(e oL-
05"/ --

0Z°€t 0Z°¢l oh'g

56°8

19°9 ¢97%

00°Lt 09°2t o0zZ'0l

05k

0€'%7  0f°y

beq

beq
beq
begq
feq

Beq

(*P"M 2) by (B) sbig
(*P m2) By (@) 211389
Aalaeg

(9) eluibaip :oooeqoy

B (P) uo3l310D posg
6% 06 9214 Appey
°1 1 (3) MALtwW
6% 06 Je3 UM
by 06 ueagAog
by 69 49MO| Jung
6% 0g S3nupunouy
6% 06 (e) °z1ey

(Byoemy u1) sod1ug 490npodg [eun3noyuby ‘¢ ajqe)



53

and transport and sell at fixed prices a specified group of agricultural
commodities. In 1974, the board was the monopoly buyer of only maize,
but the buyer of last resort for sorghum, groundnuts, various dried
beans, soybeans, sunflower seed, sunhemp and also for others not infact
offered to it; b) to import §nd eéxport designated proudcts; and ¢) to
offer for sale to farmers various farm inputs ... principally fertilizer
and seed in 1974, byt including ehicken feed, pesticides and sprayers
and a wide range of hardware and farm tools, including wheelbarrows,
shovels, rakes,”hatchets, hoes, harrows, barbed wire, chicken wire and .
hard corn shellers (14, Annex 8, page 18). The foregoing has been an
explanation of producer Prices setting and extent of government inter-
vention in the market for agricultural products. The government also
controls consumer prices as outlined below.

Consumer prices are decided sepaately. The gov;rnment may adjust
prices upwards due to worries about expanding subsidies or may fail to
do so because of fear of consumer reaction (14, Annex 8, page 36). we
NOw turn to international trade.

Success in international trade in agricultural commodities depends
on the exchange rate policy being pursued by the government. [n the
Zambia case, the exchange rate has been established with a view to sup-
Port an import substitution industrial strategy in the broad framework
of modernizing the economy. Modernization has meant high level of imports
of industrial machinery in other sectors of the economy and also in

agriculture. In addition to the machinery has been g related growth in
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the demand for spare parts imports. In view of this situation, es-
pecially in the face of foreién exchange problems, the government has
sought to make machinery and imports of a long Tist of other items in-
cluding oil cheaper by overvaluing the Zambian exchange rate relative

to the exchange rate of our major suppliers and trading partners. Table
7 below summarfzes the structure of Zambia's external trade while Table
8 provides some evidence of the overvalued exchange rate. The current
exchange rate does make imports cheaper but itlis clearly inconsistent
with the objective of entering international trade. This is so because
Zambian exports become more expensive and this makes them unattractive
and uncompetitive in world markets. In addition, the food imports tend
to depress the prices of local agricultural prices hence we have two
pressures on agricultural prices. One being the government control and
the other resulting frbm imports. This situation undermines Zambia's
capacity to trade effectively and earn foreign exchange in international

markets with which to settle her import bills. This translates into

‘balance of payments problems. It is clear from the foregoing that there

are undesireable impacts in the agricultural sector resulting from an
exchange rate policy that was designed to maximize imports while minimiz-
ing cost. The first part of this section has attempted to outline the
broad agricultural and rural development objectives and to demonstrate
the degree and intensity of government intervention in the agricultural
sector, price policy and the exchange rate policy in place. The second

part of this section will be devoted to the consideration of the state
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Table 7. Zambia's External Trade (K '000)

Value of exports 1971 _1977 1978 1979 1980

(f.o.b.) of which 485,177 70 08,016 675,314 1,094,000
EEC 148,403 276,035 222,439 345,125 --
Soviet bloc 1,279 2,998 6,905 9,314 --
U.K. 79,187 113,349 98,797 145,398  132,15]
South Africa 10,447 1,735 8,000 L7 . 5,668
China 32,061 22,908 14,832 34,819 28,086
U.S.A. 4,557 72,847 70,111 111,624 99,919
Japan 99,669 124,141 132 ,02] 201,348 151,106
West Germany 45,520 102, 406 79,285 100,338 7,689
Egjgtffgica” 2,537 _ 6,322 5.019 6,650 6,729

Exports of principal
commodities

Copper 450.2 644 .9 596.7 907.9
Zinc 11,507 17,920 17,630 29,400
Lead 4,557 5,705 3,275 6,900
Cobalt 4 125 16,226 36,679 135,300
Tobacco 3,512 5,783 3,481 4,000
Maize 77 2,517 7,823 --

Value of imports
(f.0.b.) of which 339,282 529,970 493,932 625,000

EEC 57,570 114,826 102,029 98,302 -

Soviet bloc 3,358 1,646 2,136 4,063 96,647
U.K. 97,091 121,480 112,506 15,294 --

South Africa 60,091 38,524 32 47) 64,650 139,377
China 4,085 6,697 6,286 2,288 5,678
Japan 36,833 25 401 21,906 24,392 43,851
West Germany 17,558 62,871 54,697 100,338 7,689
Egj;tffgica” 14,173 9,139 8,251 11,441 10,696
U.S.A. 43,359 57,524 38,692 55,357 63,935

Source: Central Statistics Office, Zambia in Figures (1980 edition) and
Monthly Digest of Statlstlc Vol. XVII, Nos. 4 to 6 April/June
1981,
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Table 8. The Structure of Exchange Rate Regimes and Percentage Imports
with Major Trading Partners

: Percentage
Exchange rate Exchange rate of total
Currency per US dollar per kwacha 1979 imports
German Democratic (DM) 2.2548 2.5542 16.05
Republic ) ) )
European Economic
Community (EEC) (EUS) ] 1.1328 15.72
Block=*
South Africa (rand) 1.0454 1.0836 10.34
United States* ($) ] 1.1328 8.86
Japan (Yen) 219.90 249,10 3.90
United Kingdom (%) .524] .5937 2.45
Subtotal 57.32
Rest of the World KT = SDR 0.97631 42 .68
100.00

Sources: Republic of Zambia, Central Statistical Of fice Monthly Digest
of Statistics and Internal Monetary Fund, International
Financial Statistics Yearbook, 1982.

*Note: Most of the trade with the EEC block is conducted in
Euro-dollars. These are U.S. dollars in the European
financial markets.
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and roles of other factors that influence agricultural production and
productivity. As pointed out elsewhere the factors identified in this
paper do not exhaust the list of relevant factors. With this understand-
ing we proceed to consider credit, extension services marketing, and

transport in turn.

A. Credit

Credit plays an important role in the operation of many business
£aXs ¢ prges c . .
-operat+ens and it is an equally important variable in the operation of
the farm firm}to agriculture as a whole and to those industries that
service the agricultural sector. I't can be said therefore that credit
is an important area supporting a wide range of economic activities.

Consistent with the foregoing role of credit, it is generally agreed
that credit is an important input as it is a source of farm operating
capital and also the basis of investments. This being the case in the
Zambian situation, for example, there may be those who may argue for
increasing credit to the agricultural sector. |f credit is indeed a
bottleneck to the growth of the agricultural sector, especially emphasiz-
ing the type of growth with distribution, then ways have to be found to
attract investment into the agricultural sector. Agriculture is first
thought to be a risky sector for purposes of investment especially due
to the variability of weather conditions and problems associated with
disease control especially in the livestock sector. For this reason,
credit has tended to be accessible mostly to those persons that can

offer some kind of firm recourse for financial institutionsin the event
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of a crisis situation facing a farmer. The usual form of this recourse
is generally called collateral security. Since collateral security is
not general in the Zambjan farming community, agricultural credit has
continued to be the privilege of those that have the collateral and some-
times has included those that are politically powerful. The result of
this problem hasbbeen the distribution of credit as illustrated in Table
9 below, where credit has been concentrated in areas where commercial
type farming has gone on for long periods of time and also where poli-
tical clout is clearly present. This distribution is inconsistent with
the approach to the development of agriculture which emphasizes growth
with distribution or more specifically a strategy that can be charac-
terized as unimodal.

The credit situation as it exists makes it more imperative to find
ways to induce financial institutions to make credit available to a
broader section of the farming community. It is clearly unjustifiable
to coerce financial institutions to make credit available without offer-
ing them some kind of security. As for the inducement part, we recall
the role of price in resource allocation. For the financial institutions
to allocate significant portions of theijr portfolio to agriculture, the
price has to he good and their price s measured in terms of interest
rates. | would therefore state that interest on loans to the agricul-
tural sector should be made competitive. However, | must hasten to
add that jevel of interest must be made consistent @ith or closely ap-

\

proximate the estimated increase in the earning capacity of the farming
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unit resulting from additional credit. A failure to increase the earning
capacity of the farming unit in the midst of increased credit can only
lead to failure to meet repayments on loans and subsequent disruption

of the credit system. ‘

The problem regarding inducement could be handled as suggested in
the foregoing paragraph but still the question of risk of non repayment
and accessibility remains. This problem is and has engaged the minds
of people concerned with improving the quality of life for masses of
people in agriculture for a long time. In Zambia, one of the ways that
should be considered with a view to providing security to lenders and
accessibility to borrowers wi thout security to offer is for the govern-
ment to guarantee such credit. The mechanism for providing such guaran-
tees would start with appropriate law reforms enabling the Central Bank
of Zambia to directly provide these guarantees to financing agencies.
There are other kinds of arrangements which would fall outside bank re-
sources or jurisdiction but these would be taken care of by elaborating
a complementary and/orsupplementary structure with the relevant govern-
ment ministries or agencies.

The categories of Zambian farmers eluded to earlier, also suggest
the level of competence of the operators. Credit although indeed is a
limiting factor, its availability cannot in itself ensure efficiency
and success of a farming operation. As an illustration, for small scale
farmers, 'lenders must do more than simply provide the amount of loans

needed if they are to adequately serve the credit needs of a dynamic
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agriculture' as Enberg (9) argues. Enberg stresses the quality of a
credit service and states that that quality includes competent and in-
telligent evaluation of prospects and risks in the operation to be
financed, counselling on financial Mmanagement when appropriate (this

can be attained in part by including the>condition in the loan packages) ,
and adaptation of credit lines to individual requirements. This should
include the schedule of advances and repayments. The quality-aspect of

credit serving 1inks credit to extension services.

B. Extension Services

There are several functions that an extension service s supposed
to perform. Some of these include:

(a) The Creation of an awareness in farmers of research
findings,

(b) Interpretation of findings and their applications,

(c) Identification of operations that are most efficient,
problems on farms, and assisting in efforts to solve
them,

(d) To encourage some simple bookkeeping practices and
emphasizing the need for prudent financial management
practices on farms.

The above cited functions do not constitute an exhaustive list of
extension functions, however, they are the more basic and are of con-
siderable importance.

Extension can take different forms and can be at different levels.
For example, the extension services required by large scale commercial

farmers is different for the most part from that required by small scale

farmers, Usually, the leve] of sophistication. is also different. Large
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scale farmérs in Zambia are fewer in number and demand less extension
services because they generally are able to deal with most problems
themselves. Small scale village farmers on the other hand are many in
number; their levels of education in as far as interpretation of new
procedures is lower and requires more extension services in general.
This extension effort to be successful has to exhibit ability to be in
fairly close contact with these groups. This translates into a need for
a lower extension worker-farmer ratio. The extension worker to farmer
ratio is presently estimated to vary between 1:350 to 1:700 farm fami-
lies in different distficts and regions of Zambia.

There are other questions pertaining to quality of extension work.
There are recorded cases where extension services have simply been
rejected because of their poor quality. In a rural-traditional setting,
the quality of extension workers may be judged by the resultsontrial
plots run by an extension worker. There are several reasons why a crop
in a trial plot can fail but in order to eliminate the likelihood of
such failure being linked to inadequacy of training one would be
persuaded to argue for a more rigorous training curriculum and more in-
tense supervision of extension workers. Further, to reduce the number
of farmers or farm families per extension worker | would suggest a more
rapid expansion of numbers of extension workers. These suggestions in a
structure where extension services are provided by the government sug-

gested stronger pressures on the government budget. However, depending

on the pricing policies and levels of government intervention in marketing

—
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‘and other structures connected to‘the‘agricultural industry, the burden
u%of finance need not fall on the government budget. As an illustration,
; ;If the government role is to.guarantee a floor price only, then other
7iprivate interests would conceivably enter the research processes and
‘;%develop those inputs that are used in agriculture. These private in-
jterests would also provide their own extension systems so that their
clients may benefit from using whatever ‘seed or machinery;they-may have
} developed. This would then increase the number of exten§ﬂon workers
and the government may not bear the pressure to increase éhe number of
: extension workers.

To facilitate coordination of research and extension with a yiew to

;; enhancing the capabilities of extension officers and al;o:assisting the
research staff in the identification of urgent research:néeds, a re-

orgénization in the government.structure within the Minis£ry of Agricul-
ture and Water Development would be in order. The curren;'structure is

as shown in the chart below and what is called for would be an inté-

‘gration of the extension and research branches under oneédepartmeni.
. 5 |
|

C. f Marketin :

The importance of an efficient marketing structure for a growing

i 1

agriculture industry is of critical importance. The failure to market
'f agriculture produce or the ability to market at a price that does not

insure an adequate return to cover investment can be a great disincen-

tive to farmers to increase agricultural production.

The Zambian marketing structure is going through an evolutionary
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process and is characterized by a deep presence of government control
as illustrated earlier in the section identifying types of farmers in
Zambia. It is not the thesis of this paper to argue for complete
elimination of some farm of government intervention in the agricultural
industries. However, it the contention of this paper that government
intervention has to be appropriately gauged and must only be there to
ensure availability of food and other agricultural products at prices
% Hade
that prevent worsening of commodity termskfor agricultural commodities

relative to nonagricultural commodities and also to provide a market of

last resort at what may be termed parity prices.

D. TransEort

Zambia's transport infrastructure can be viewed from the internal
and external standpoints. The justification for viewing the transport
infrastructure from these two standpoints are that first, the internal
view enables us to examine the general development of the internal com-
munications and distribution system and second the external view is
relevant in this discussion because of the high import content of Zambian
agriculture which the Ministry of Agriculture and Water Development has
estimated to lie between 60 and 80 percent for different crops. Further,
whe;% considerations are made for entering international trade aEe-rboing-
medd, it is only consistent to determine the means by which the output
is goiﬁg to be moved. Given the foregofng justification, | now turn to
the general discussion.

Internally, Zambia's transport infrastructure is relatively well

e
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developed by African standards (14). This assertion is illustrated by
the table below and Map 1 illustrates the geographic spread of these

roads within Zambia.

Table 10. Structure of Zambian Roads (15)*

Type of road Road length (kilometers)
1971 1976
Class 1 paved 3216 L8L48
Class Il and Il gravel roads 7221 7887
Unclassified roads 7222 6550
Total 17659 19279

Roads under rural council
or local authority

16151 15908

Grand Total : 33,813 351,876

Source: National Commission for Development Planning.

*See Map 1 for structure.

The assertionjfigures and the map presented above may appear im-
pressive. However, it remains important to remember that Zambia is a
large countiy covering some 750,000 square kilometers (14) and the
transport infrastructure remains inadequate for purposes of meeting the
demands of the rural farming communities who continue to face serious
‘difficulties in transporting first their farm requisites to the farm and
second transporting whatever produce they have to the markets. The diff

ficulties arising from the inadequacy of the genéral transport infra-
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structure are compounded by the lack of or poor planning strategies for
efficient operation of existing transport facilities. In general, it
can be said that the transport situation in urban centers is fairly
satisfactory and that between provincial capit;ls and some centers is
fairly well developed. However, for the whole economy the internal
transport situation can be characterized as sluggish. As a landlocked
export and import oriented country whose exports are generally heavy and
bulky while very large import volumes are usual, iand transport assumes
crucial importance for the country's development program. Zambia has
long routes to the sea and before the Unilateral Declaration of In-
dependence (U.D.1.) in Rhodesia (New Zimbabwe) her short routes to the
ports of Beira and Maputo in Mozambique Qere approximately 1600 miles
by rail from the Zambian Copperbelt. With UDI in 1965, Zambia turned
to East African ports which are further away and less reliable. Con-
sidering that not only do these routes handle exports but also most
of essential imports, inefficiency on or disruption of these routes has
~ adverse effects on the economic development of Zambia in general and if
the imports concern agricultural activities, timing assumes critical
importance- and can make a difference between a bumper crop and a serious
contraction of agricultural output. It can be seen from the foregoing
without even referring to a host of other problems, that transport is
critical and remains a constraint in the development of agriculture.
Since the major road network is fairly well developed, it would

appear that efforts should now be directed at development and strengthen-
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ing the feeder road (small roads linking farms with the major highways)

infrastructure.



VII. CONCLUDING REMARKS

Economic development is a complex process which demands efficiency
and coordination of all sectors of the economy. Given the consensus
regarding the need for the development of agriculture because of the re-
newable nature of the resources of this sector and the integrability of
its inputs and outputs with other growing sectors of the economy, it
becomes necessary to devise an appropriate strategy that would maximize
returns from all investment and other efforts directed towards this
sector. As we have seen, the sector has a complex mesh of intricate
problems which would render most single or cq}tain combinations of solu-
tions inconclusive in resolving the problems of this vital éector.

However, despite these difficulties, on the bésis for example of
the findings of this paper regarding the role of capital formation in
agricultural development, while not arguing for shutting out new and
advanced technologies from adoption on Zambian farms, it is extremely
important to evaluate the appropriateness of those technologies in
terms of consistency with current environmental conditions, manpower
skill limitation, means of repair, maintenance or application procedures
and their side effects. In general, the finding of this paper is that
capital accumulation alone cannot form the basis of a viable agricul-
ture.

In recognizing the role of other factors, the role of price policy

has been eluded to and the need for government to disengage from the control

of agricultural institutions is important. The question of government
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disengagement is a complex one and it is not the suggestion of the paper
to encourage a rapid government disengagement because this would be very
disruptive as a vacuum would be created in the present structure. |t
must be mentioned also, that a case for a comblete elimination of govern-
ment presence in the agricultural sector in the context of a less de-
veloped country like Zambia cannot be convincingly argued.

However, the role of price is clear and the degree of freedom of
its determination can lead to increased investment and independent re-
search and extension for the sector.

On questions pertaining to the desire to produce for the inter—
national market for purposes éf earning foreign exchange, calls for an
efficient management of fhe exchange rate policy.

In general, it is the conclusion of this paper that any strategy
of agricultural development should embrace a combination of programs
of institution building related to such activities as improving the plan-
ning capabilities of those persons involved in the planning of agricul-
tural strategy, agricultural research, rural education and farmer train-
ing, programs of investment in infrastructure including dam projects,
rural (Fequr) roads, programs to improve product marketing systems
of paying the farmers and distribution of inputs and also policies re-
lated to credit, prices, and land tenure systems; and'finally, programs to

strengthen all spheres of agricultural extension.
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Table 11. Government Revenue, 1966-1980

K'000

Total

Revenue Mineral Other
1966-1967 (a) . 384.3 245.8 138.5
1968 (a) 392.3 176.2 116.1
1963 (a) 389.5 235.1 154. 4
1970 432.4 171.5 260.9
1971 309.0 27.2 281.8
1972 315.2 27.7 287.5
1973 385.1 91.3 293.8
1974 647.5 252.2 395.3
1975 448.3 59.4 388.9
1976 443.0 11.5 431.5
1977 499.0 -1.2 500.2
1978 550.0 62 4L88.0
1979 595.2 -9.0 *504.2
1980 Lo4. 8 1 L93.8

Source: Third National Development Plan (National Commission for
Development Planning) - Monthly Digest of Statistics -
Central Statistics Office (National Commission for Development
Planning. -

Note: (a) From Third National Plan and others from Monthly Digest of
Statistics.
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3. Estimated Numbers of Workers Engaged in Agricultural

Activities

Non Commercial

Average number employed

sector household in commercial sector Total

1970-71 455.500 34,000 489,500
1971-72 651.300 39,200- 660,500
1972-73 664,800 31,400 695,940
1973-74 675,100 31,730 706,800
1974-75 685,600 33,610 719,310
1975-76 695,800 36,100 731,900
1976-77 706,200 32,500 738,700
1977-78 722,200 30,850 753,000
1978-79 724,000% 31,320 755,320
1979-80 726,000* 34,520 760,520
Source: Central Statistics Office.

Note:

*Estimated.
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Table 15. Trend of Expenditures on Capital Items (Capital Formation-
in Agriculture) :

(Kwacha)
1980/71 1,693,022.7
1972/73 1,864,302.7
1973/74 2,428,729.5
1974/75 3,917,805.4
1975/76 540,939.8
1976/77 7,192,141.3
1977/78 8,847,675.6
1978/79 . 10,039,257
1979/80 9,196,552.3

Source: Survey of agricultural loans issued by commercial banks and
other financial institutions.
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Table 13. Statistical Profile of Zambian

93

Education 1964, 1970, and

1978

Class 1964 1970 1978
Primary: Grade 1 74,643 127,359 158,786
2 72,068 122,974 156, 402
3 70,847 119,962 152,160
4 67,654 112,902 148,945
5 33,602 75,741 118,796
6 31,602 68, 402 114,379
7 14,781 67,222 114,379

8 13,002 -- 2
378,517 694,670 964,475
Secondary Form: | 4,693 15,175 23,237
Il L, 078 15,400 23,099
it 2,176 8,578 22,536
v 1,720 7,792 10,988
v 783 5,509 9,120

Vi 403 -~ --
13,853 37,208 88;930
Teacher Training 2,146 3,123

University of Zambia

(Graduates) -- 113 538

Source: Ministry of Education.
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