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(ABSTRACT) 

This study traces the evolution of the wheat industry in Zimbabwe and draws historical lessons for 

a food policy aimed at self-sufficiency in wheat. An activity analysis approach to the problem of 

wheat production is presented. The approach employs questionnaire survey data to construct wheat 

enterprise budgets. The budgets as well as direct statistical tests are discussed as means of evaluating 

hypotheses on resource use. The study suggests that economies of size exist in wheat production 

in Zimbabwe.
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CHAPTER ONE



INTRODUCTION 

The purpose of this chapter is to set the stage for the rest of the thesis. First, some of the issues 

that arise regarding wheat as a contributor to Zimbabwe’s overall food supply are introduced. The 

discussion is focused on the supply side of food production and consumption problems. This 

discussion acts as a prelude to the problem identification, thesis objectives and outline of the rest 

of the thesis. 

1.1.0. Wheat as a Food Security Concern 

Food security is generally regarded as ensuring the availability of food at all times for all 

people (World Bank, 1985). It is a dynamic concept which encompasses, for example, access to 

food and changing consumption habits due to increases in income and the nutntional effects of such 

changes on food production and trade. 

The elevation of wheat to the status of one of the major staple foods in Zimbabwe is a fairly 

recent phenomenon. Although wheat was grown on the continent of Africa prior to the emergence 
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of Pharonic Egypt in the eighth millenia B.C., the southern reach of the crop’s cultivation seems 

to have been the state-kingdoms of Azania, Nubia and Ethiopia of Northeast Africa. Thus, it was 

only with European settlement and colonialism from the seventeenth to the nineteenth centuries 

A.D. that the crop was introduced to the southern and central regions of the continent, and even 

then it was not considered a staple by the local population. However, with urbanization and the 

concurrent need for convenience foods the crop is slowly being accepted as a staple (CIMMYT, 

1983). The convenience of bread, for instance, arises from its saving of time in meal preparation 

relative to its cost. This means that, in many cases, it is substituting for the more traditional 

sorghum and millet meal. Bread has become a common food item for both urban and rural 

consumers, 

There are, thus, several issues that confront policy makers as they consider wheat from the 

standpoint of food security. One lies in tracing the evolution of the crop within the economic 

development context of the country with a view to identifying the factors behind the crop’s newly 

won pre-eminence. Whether or not the increase in the importance of wheat undermines the 

country’s developmental goals becomes an issue. In particular, the question of whether the capital 

intensive nature of wheat production can be sustained by the country would have to be addressed. 

This last issue relates, particularly, to the risks of perpetuating an overly import dependent 

agricultural sub-sector (Gunilla and Beckman, 1986). 

Such a perspective on food security is a departure from the one held since the 1974 World 

Food Conference with its emphasis on the need to maintain food aid levels, international reserves 

and national stocks as the basis for the assurance of adequate supplies of basic foodstuffs (FAO, 

1983). There is now a recognition that simply increasing production without improved access to this 

food by the underprivileged is inadequate (Sen, 1980). The access to food has also to be viewed in 

light of the fact that the production and consumption of food is a cultural phenomenom arising 

from common consumption patterns that emerge due to the influence of climate and developmental 
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potentials (Balaam and Carey, 1981). Historically, access to food has, more often than not, been 

determined by political factors. 

1.2.0. The Development Challenge for Zimbabwe 

Upon attaining independence in April, 1980, Zimbabwe seemed to have a clear cut 

development agenda that involved the restructuring of a dualist economy, consisting of developed 

and underdeveloped sectors, through asset redistribution and economic growth policies. The initial 

optimism of the newly independent nation has, however, given rise to a new realism on the part 

of policy makers. It is now recognized, for example, that the prospects of an early transition to a 

socialist mode of production in order to eliminate the dualism is problematic (Mandaza, 1986). The 

goals of this transition have at times been contradictory and the time frame too short for any 

meaningful conclusion to be drawn as to whether the socialist objective can be attained. For 

example, there is need to take into account the mutual effects of policies aimed at addressing the 

problems of resettlement (Kinsey, 1983), industrialization (Stoneman, 1981) and a new political 

ethic (Sithole, 1986). In addition, there is the compounding effect of relatively high social service 

expenditure on: such items as education, health and defense in an economy still heavily dependent 

on the extractive base industries of mining and agriculture. These industries are subject to the 

uncertainties of the international market and, thus, instability in their commodity prices. 

The uncertainties influencing agriculture also include weather. In Zumbabwe’s case this was 

demonstrated by three successive years of drought, from 1982 to 1984. The country had to import 

its staple food, maize, in the last of these years. However, the last two years, 1985 and 1986, have 

witnessed a complete reversal of this situation with the country experiencing surpluses of maize and 

having difficulty in securing export markets for the commodity. Meanwhile, throughout this 

period, Zimbabwe has been at most 85 percent self sufficient in one of its other staples, wheat, in 
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spite of the fact that the commodity is rationed. Thus, the consideration of national food security 

with respect to these crops has come to the attention of government policy makers. 

1.3.0. The Principal Factors of Production 

The need for security in the production of food raises the issue of possible improvement in 

the use of the principal factors of production: land, labour and capital. The development paradigm 

of “appropriate technology”, suggesting how this might be brought about, may have run its course 

and the more conventional strategy has now become the “systems approach.” In farming systems, 

for example, the focus has been on identifying the constraints to increased production with a view 

to suggesting the institutional factors that might facilitate an improvement. Thus, there has been a 

shift of emphasis from the technology based approach to a recognition that there are reasons why 

particular technologies are not adopted. 

1.3.1. Land 

One of the most contentious issues in the development of Zimbabwean agriculture has been 

the land question, if contention can be measured by the volume of literature on the subject 

(Dunlop, 1972, Riddell, 1978, Moyana, 1984 and Moyo, 1986). The focus of the debate has been 

on the low productivity of peasant agriculture due to the expropriation of prime land by white 

settler farmers and on the charges of underutilization of the land by the settler farmers (Weiner, 

Moyo, Munslow and O’Keefe, 1985). 

Giovanni Andrae Cornia (1986) and others argued that there is strong empirical evidence 

pointing to an inverse relationship between land holdings and productivity if this is measured as 

INTRODUCTION 5



output per unit of input. This result has been used to call for land redistribution (Riddell, 1978). 

However, the economic costs of this redistribution have been questioned by Kinsey (1983). He 

suggested that redistributing land could be disruptive of the present agricultural output mix and 

would essentially redistribute poverty, an assertion that has been contested by Weiner, Moyo, 

Munslow and O'Keefe (1985). On the other hand, Athreya, Boklin, Djirfield and Lindberg (1986) 

have reformulated the problem to ask if the existence of economies of scale does not in itself 

indicate a disproportionate share of income accruing to the larger farmer? 

The generalizations that have emerged over the debate on land have been based, for the 

most part, on an aggregate concept of this resource. Weiner, Moyo, Munslow and O’Keefe (1985), 

for example, measured the productivity of large scale settler farmers in terms of the proportion of 

potentially arable land to that which was actually utilized. The authors found this productivity to 

be low. However, the peculiar nature of the farm situation as regards the availability of machinery 

to work the land was not considered in their analysis. This latter qualification has to be seen in the 

context in which cropping patterns have changed over time due to mechanization, and have given 

rise to the present land use patterns. Thus, for example, the uniformity and shape of arable lands, 

to a large extent, determines the investment possibilities for the use of machinery. In this respect, 

the lack of disaggregate data on land use may indicate why the productivity issue has been discussed 

in a general manner. 

At the policy level the government has been handicapped by a lack of finance to effect its 

resettlement plans. The plans involved acquiring large scale farms and parcelling these out into 

small landholdings. The basis of compensation for these farms was the market price of land and the 

government committed itself to basic infrastructural development in the form of roads and social 

services. The result was that there was a high capital outlay which could not be sustained by the 

treasury in the face of competing needs. The programme was suspended in 1983, after three years 

of operation. 
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The use of the market criterion as the basis of compensation had been proposed earlier by 

Metcalfe (1979). The compensation was to be based on the highest quoted price of land over the 

previous five year period. However, because of the anticipation of government procurement, land 

that came on to the market had its price bid up (Kinsey, 1983). Furthermore, the resettled peasants 

did not bear the cost of the exercise, other than their own relocation. The result was that there could 

be no cost recovery for the programme except indirectly through interest on government issued 

credit. On the other hand, the government held that the value of land should not be taken into 

account in determining the capital investment and assessment of interest charges for individual 

farmers because land was considered a long term investment (Harrison, 1967). 

A further consideration with respect to land is the issue over the rights to water. The water 

nghts of a property, for example, are transfered with its purchase and it would seem that they 

should be capitalized in the price. However, the extent to which this is the case has not been 

determined for the Zimbabwean situation although an inventory of the country’s water resources 

has been undertaken (World Bank, 1984). The distributive implications of control of water is 

important for a crop like wheat which is dependent on imgation (Yaron and Ratner, 1985). Water 

rights are even more important in drought situations to prevent crop failure. 

1.3.2. Labour 

The other critical factor to consider in the broad production picture of the country’s 

agriculture is labour. In fact, it is considered by some as deserving more attention than land. This 

interest arises from the fact that, as a variable input in production, labour has been more amenabie 

to control (Arrighi, 1967) and this debate has underscored the persistence and operation of a dual 

economy (Barber, 1963, Ndlela, 1981 and Ranney, 1985). A shortage of labour in the settler farm 

economy seemed to be associated with a surplus in the peasant or traditional sector. The arrived 
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at solution involved a transfer of labour between these sectors with active state encouragement. The 

farm labour so engaged faced artificially low wages (Ndlela, 1981). 

Following independence, the government passed minimum wage legislation for industrial 

and agricultural workers to counter the monopsonistic hold of the large scale farmers and industrial 

firms. The increased wage bill, however, is thought to have forced settler farmers to substitute 

mechanization for labour (Muir, Blackie, Kinsey and de Swardt, 1982). The scope for employment 

generation in this sector is, therefore, seen as having shrunk by the amount of this factor 

substitution. 

1.3.3 Capital 

The substitution of capital for labour in agriculture has been viewed, in the classical sense, 

as indicative of a nascent industrial goods sector. With the terms of trade in favour of the industrial 

sector, labour moves out of the agricultural sector leading to capital formation (Mitra, 1977). It 

should be pointed out that there is no reason to believe that the terms of trade would always be in 

favour of the industrial sector. State policy, for instance, might work against the envisioned capital 

formation, thus, stifling industrial growth (Bhagwati, 1958). 

The fact that the state can borrow capital from industrial sector savings and reinvest this in 

the rural sector at a subsidized rate underscores the point that policy can undercut the process of 

capital formation through such a disinvestment (Adams and Nehman, 1979). The indirect effects 

of other policies might also complicate the situation. Thus, economic stagnation in the agricultural 

sector might not be reversed by rescinding what are perceived as “urban biased” policies in food 

pricing. This is particularly true if capital is outside the control of national governments. 
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1.4.0. Problem Identification 

Zimbabwe, as a member of the Southern African Development Co-ordinating Conference 

(SADCC), is responsible for overseeing the food security needs of several southern African 

countries. These consist of Angola, Botswana, Lesotho, Malawi, Mozambique, Swaziland, 

Tanzania, Zambia and Zimbabwe. SADCC’s aim is to promote regional economic integration to 

facilitate development and reduce these countries’ economic dependence on the newly 

industrializing state of South Africa which is also a net food exporter. SADCC is particularily 

concerned about food imports. Although SADCC can be self-sufficient in maize, a staple, it relies 

on imports for two thirds of its wheat consumption as shown in Table 1.1. 

The SADCC countnes have set a policy of striving for national food self-sufficiency 

(Norman, 1984). The strategy involves, for example, the need for reinforcing individual country 

food production capacities with an early warning system for the prevention of food crises (Koester, 

1986). Intraregional trade would also be developed as part of this strategy. The question is whether 

this capacity can be achieved for any one country for wheat. A case in point would be Zimbabwe 

which has the more advanced wheat economy in SADCC. In the latter’s case, there is need to look 

at the constraints on increased production and the alternatives that exist to effect this increase. The 

most critical constraints, for example, might be the availibility of water and the capital costs of 

urigation development. 

The expansion of wheat production in Zimbabwe in the past twenty years has relied on the 

setting up of new irrigation facilities and the adoption of input-responsive semi-dwarf wheat 

varieties. The question, then, is whether the same strategy holds the key to more than doubling 

wheat production to achieve self sufficiency by the year 2000 when the demand for wheat is 

projected to double. 
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Table 1.1 Wheat Supply and Utilization in the SADCC Region, 1985 

  

  

  

  

Self 
Country Production Imports Consumption Sufficiency 

000 t ‘000 t ‘000 t % 

Angola 7 174 180 4 
Botswana (1) 4 28 29 4 
Lesotho 18 77 95 19 

Malawi 0 30 28 0 
Mozambique 3 103 106 3 
Tanzania 85 56 134 63 
Swaziland (1) 1 14 15 7 

Zambia 15 74 83 17 
Zimbabwe 210 112 248 85 

SADCC Total 340 694 924 37 

South Africa 2,200 0 2,000 110 

  

Source: U. S. Department of Agriculture, Economic Research Service 

(1) FAO data 1984. Consumption estimated as production plus imports. 

(2) Consumption is less than production plus imports because of the need for carry over stocks. 
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The fact that wheat production in Zimbabwe has been mainly on large scale commercial 

farms which now produce 94 percent of the crop raises the issue of whether there are particular size 

economies in the growing of the crop. If this is the case, then the implication would be that the 

large farm sub-sector could be responsible for most of the future expansion. If, on the other hand, 

policy has led to a misallocation of resources, then its further pursuit would perpetuate 

inefficiencies. There is, thus, a need for a closer look at the resource use of wheat producing farmers. 

The constraints to increasing production should, thus, be analysed at the micro-level and 

be farmer oriented (Mitchell, 1985). Thus, production could be broken down into activities and 

processes and the constraints on these noted. 

1.5.0. Objectives 

This thesis analyzes the wheat production problem presented above through the following 

objectives: 

(1) Trace the evolution of Zimbabwe's wheat economy within the context of the country’s 

development history. 

(2) Develop enterprise budgets and evaluate some of the costs and returns of wheat 

production for different classes of typical wheat farmers. 

(3) Analyze the resource use of these different types of farms engaged in the production 

of wheat in Zimbabwe. 

(4) Examine wheat productivity as related to farm size, capital and water availability. 

A historic presentation of the evolution of the country’s wheat economy will be 

undertaken to give insight to the peculiar institutional setting under which agricultural policy 
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was and is currently being conducted. The policy environment encouraging increased 

production of wheat will be noted and will form the basis of the analysis. 

The results of a survey of wheat production will be summarized and used to construct 

budgets and draw inferences on the use of inputs in wheat production for different classes of 

wheat operations. These would include small, medium and large operations in the high 

altitude region and representative medium and large operations in the low altitude region of 

the country. This budget analysis is the first step in evaluating the costs of wheat production. 

A more comprehensive evaluation of the costs of wheat production could be undertaken with 

a larger multi-crop model that would consider the opportunity cost of productive resources 

in other uses. Development of the larger multi-crop model is beyond the scope of this thesis. 

The question of differential resource use within and across the different classes of 

wheat operations will also be analysed. For example, input usage per unit area will be related 

to the type of wheat operation to ascertain whether there are significant differences between 

the wheat operations. 

There is also the need to introduce the issue of the productivity of wheat Iand as an 

indicator of the technical efficiency of production. The productivity would be represented as 

the yield per unit of land under wheat. It is likely that this productivity will be affected by and 

be related to the resource availability, particularly with respect to the capital invested in the 

crop enterprise and the availability of irrigation. 
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1.6.0. Hypotheses 

The hypotheses seek to refine the analysis on resource use and productivity by 

focusing on the farm or micro level thereby providing an insight into individual farmer 

constraints. The micro perspective provides a basis for either undermining or reinforcing the 

generalizations that have emerged in the debate over agricultural resource use. The reliance 

on primary empirical data for testing these hypotheses, also constitutes a departure from the 

focus on secondary data of earlier studies. 

The hypotheses to be tested as part of objective (3) are as follows: 

(1) Economies of size exist in wheat production. 

This hypothesis will test whether unit costs of wheat production decline with size of 

operation. A size of operation may be revealed which results in production at lowest average 

cost per unit. The analysis of this hypothesis may indicate why certain types of operations 

predominate. 

(2) The ratio of wheat area to the total cropped area increases with the present market 

value of machinery and urigation equipment on the farm. A corollary to this hypothesis is 

that the ratio of wheat land to the cropped area is directly related to the water supply. 

There is need to look at the question of the optimal size of operation within the context 

of constraints on inputs such as capital and water. This hypothesis, therefore, contributes to 

the debate over the use of resources in the large scale commercial farming sector by looking 

at other issues in addition to the land question. The hypothesis also raises the issue of whether 

the farmer is able to increase the size of his operation beyond the current one without a 

sizable injection of capital to invest in an expansion of his irrigation scheme and other 

machinery. 
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(3) There is an inverse relationship between the price of water and the quantity applied 

to the wheat crop. 

In addition to considering the potential increases in production acreage, there is a need to 

consider the use of one of the most critical resources of wheat production in Zimbabwe: 

water. This is the most expensive single input in production with a potential for cost savings 

through more judicious usage. However, farmers have been observed to over-irrigate relative 

to yield or profit maximization suggesting that they might be basing their watering on the 

assumption of a limited supply and thus would be applying all the water they can. As Just 

and Pope (1979) pointed out, they may be viewing water as a nsk reducing input leading to 

overuse. The pumping cost of irrigation will be used as a proxy for the price of water. 

The other hypotheses to be tested as part of objective (4) are as follows: 

(4) The productivity of wheat land is directly related to the investment in machinery, 

irrigation equipment and other forms of capital. 

The productivity of wheat operations as reflected in the yield per hectare is hypothesized to 

be directly related to the capital input which will be represented by the present market value 

of machinery and irrigation equipment. The relevance of the influence of capital investment 

on wheat production is borne out by the fact that one of the constraints to increased wheat 

production is the availability of machinery spare parts. The lack of spares affects the timeliness 

of planting and other field operations and could, thus, lead to yield instability. 

(5) The productivity of land in wheat is inversely related to the 

availability of water. 

The effect of the amount of water applied on the productivity of wheat is represented as the 

yield per hectare per millimetre of water applied to wheat and would be used to determine 

whether farmers are actually oveirrigating. 

(6) The larger the farm size, the greater the productivity of wheat land. 

The hypothesis which relates the productivity of wheat land to farm size implies that larger 

farms may be more technically efficient. In this respect, small farms may use more labour 
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and/or more capital to achieve the same output as the larger farms. Furthermore, economies 

of size can occur even though all farm sizes are allocatively efficient in equating their marginal 

cost of production to their marginal revenue. However, since the relationship between farm 

size and productivity lies at the core of the debate over land reform, it should be considerd 

for wheat production which is dominated by the large scale producers. 

1.7.0. Limitation of Study 

The major limitation of the present study is that, as an enterprise analysis, it does not 

identify the opportunity costs of resources. In particular, the opportunity cost of water in 

summer supplementary irrigation is not evaluated. 

1.8.0. Thesis Outline 

Chapter one constitutes the introduction, whereas chapter two will discuss 

Zimbabwe’s wheat economy from a historical perspective. The country’s physical setting and 

agricultural potential will be outlined in chapter three whereas chapter four will present the 

theory and methods of analysis. The results will be summarized in chapter five. The policy 

implications and conclusions will then be presented in chapter six. 
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ZIMBABWE’S WHEAT ECONOMY IN 

HISTORICAL PERSPECTIVE 

This chapter traces the evolution of the wheat economy from the time wheat was 

introduced to the colony of Rhodesia by the white settlers in 1890 (Edwards, 1971). There is 

reference to its being grown first at a Christian mission, Inyati, in the south-western region 

of the country at about this time (Watermayer, 1981). As with other commodities introduced 

during colonialism, the introduction of wheat had a profound effect on the culinary patterns 

of the colonized people (Bryceson, 1980) by progressively substituting for the hitherto 

traditional diet of sorghum and millet meal (Shopo, 1985). 

2.1.0. Background of the Colonization of Zimbabwe 

The present landlocked state of Zimbabwe was established as the British Colony of 

Southern Rhodesia as a result of a Royal Charter bestowed upon the British South Africa 

Company in 1889. This was a public company formed and controlled by Cecil John Rhodes 
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with the explicit aim of acquiring new territory for British trade and investment (Clarke, 

1980). The colony became a corporate state which was characterized by Rolin (1973) as being 

the product of capitalist enterprenuers carrying out the task of colonization at their own 

expense in the hope of recouping their investment in the shortest possible time. Monetary 

considerations were, therefore, foremost in directing the colonization process. 

In this regard, the company offered, as an incentive to prospective settlers, mining 

nghts to at least 15 gold mines and 3,000 acres of land (Moyana, 1984). However, the supply 

of labour for these enterprises was by no means assured (Palmer, 1977). The demand for 

labour has, therefore, often been advanced as a major issue, among others, in the development 

history of the country and has been extensively reviewed in the literature (Arrighi, 1967; 

Palmer 1977; Mosley, 1982; Moyana, 1984). 

2.1.1. Challenges to the Success of White Settler Agriculture: 1890-1930 

When the first white settlers arrived in Zimbabwe they found that gold was not 

available in such large quantities as had been envisioned (Phimister, 1974). The result was that 

most of these settlers sold their mining and land rights to more financially secure persons like 

Frank Johnson, the leader of the settler party, and the financier Willoughby who were able 

to amass large tracts of land for speculative purposes. 

It was, however, necessary to retain the services of these disillusioned prospectors in 

the suppression of the resistance to the occupation by the indigenous population. A further 

inducement was offered for a war party that set out to bring the independent Ndebele 

kingdom under Company rule. Each member of “the attacking force” was entitled to 6,000 

acres of land with the “loot” divided between the British South Africa Company and the war 

party (Moyana, 1984). With the defeat of the Ndebele in 1893 a Loot Commission was set 
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up to appropriate the land and confiscate Ndebele cattle (Palmer, 1977). A sub-committee 

of the Loot Commission became a Land Commission that recommended setting up of the 

first African Reserves at Gwaai and Shangani in 1894. The Reserves were land which was 

exclusively set aside for Africans and was held communally. In this manner, the way was open 

for large company holdings of land. This was a windfall for speculators like Willoughby whose 

companies owned large tracts of land. For example, by 1896 speculative land companies had 

a nominal capital of 20 million pounds which translated to an ownership of 10 percent or 9.3 

million acres of better than average land, of the total 97.2 million acres of the country. 

These land concessions, in effect, created a labour demanding farming settler 

community. This labour had to be recruited from the local population. Settler experience in 

South Africa suggested that Africans resented wage employment as dehumanizing because it 

entailed a loss of economic independence in relation to the non-monetary traditional 

economy (Beach, 1984). A hut tax introduced in 1894 monetized the local economy through 

a fequirement that this tax be paid in cash. Africans, therefore, gradually took on wage 

employment to meet their tax obligations, thereby satisfying the settler demand for labour. 

Initially, however, Africans had met their tax obligations by producing agricultural 

commodities for the market which also satisfied settlers’ food needs (Roder 1965; Palmer 

1977). 

The other major labour recruitment strategy was the Cape “apprenticeship system” 

whereby Africans were brought into wage employment through acculturation following the 

adoption of Christianity. Thus, wage employment was ideologically couched as ‘“civilizing” 

and the early Christian missions were conveniently sited near settler communities; for 

example, the Epworth and Chishawasha Missions of 1891 and 1895 respectively were in 

proximity to the Salisbury outpost (O’Callaghan, 1977). The British South Africa Company, 

likewise, issued an Education Ordinance in 1899 through which the missions were given 

grants for education. The ordinance envisioned a 4 hour period of instruction each day, 2 
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hours of which were to be spent for training in “industrial skills” geared towards the labour 

demands of the settler economy. 

The British South Africa Company’s increased administrative functions meant that it 

was not making as much profit. It was accountable to its inreasingly wary investors for the 

expenses it had incurred (Clarke, 1980). The Anglo-Ndebele War of 1893 and the subsequent 

nationalist revolt, the Chimurenga of 1896, cost the company 28.5 million pounds (Palmer, 

1977). It was, therefore, necessary to institutionalize and secure a labour force that would put 

the Company’s capital commitments to productive use. 

Following the Education Ordinance of 1899 was the Masters and Servants Act of 

1901. Seidman and Gagne (1982) in reviewing the full impact of this piece of legislation noted 

that it introduced an employment relationship in which violating its provisions was a criminal 

offense. A measure of its institutionalization was that the basic tenants of this act remained 

in force until as late as 1978. The act made imprisonment a punishment for breaking any of 

its conditions. 

These conditions were designed to cover all aspects of employer-worker intercourse. 

Thus, for example, punishment would be meted if a worker: 

(a) failed to commence his contract on the due date; 

(b) without leave or lawful cause, absented himself from his 

work place without the employer’s permission; 

(c) refused to obey any command of his employer or the 

Jatter’s proxy which was his duty to obey; 

(d) without lawful cause, departed from his employer's service 

with intent not to return thereto (Seidman and Gagne, 1982). 
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In order to insure an uninterrupted labour supply the Rhodesian Native Labour 

Bureau was set up in 1903 with a mandate to recruit labour from neighbouring territories to 

the north. An earlier attempt at the importation of Indian indentured workers as had been 

done for the sugar plantations of Natal, South Africa had been abandoned because of the cost. 

A preference and reliance on non-indigenous labour was expressed by the mining and 

agricultural sectors because it cut down on absenteeism and the additional cost of recruitment 

(Seidman and Gagne, 1982). There was such a pervasive noncompliance with enforced wage 

employment that the Company had to issue an ordinance in 1913 making work obligatory 

for Africans for at least 3 months of the year. 

However, not all Africans felt obliged to work for settler enterprises. There were those 

able to buy and sell land outside the designated African reserves (Moyana, 1984). Africans 

associated with the missions, in particular, were among the first to acquire property. They 

satisfied the condition attributed to Rhodes, the founder of the Company, that there would 

be equal right to all “civilised” men. The emergence of an income class differentiation among 

the African population began to be seen as undermining white settler supremacy under the 

Company administrative order. 

The contradictory nature of Company rule that seemed to facilitate the emergence of an 

African landed gentry led to growing settler opposition to the Company’s continued 

administrative role. Support for a settler government emerged as the legal basis for continued 

Company rule became questionable (Rolin, 1978). For instance, the Company acting in the 

interests of its shareholders offered its own interpretation of the Royal Charter. This 

interpretation involved the distinction, for example, between commercial profits and 

administrative expenses flowing from public revenue. The precise nature of these categories 

of expenses was not, however, clearly defined. The Company would in one sense claim that 

it represented the State and was, thus, a public institution holding property in trust. On other 

matters, however, the Company assigned itself a civil role in that it could own private 
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property outside its public stewardship. This conflict was aggravated when it became obvious 

that the Company claimed ownership of all land in the Colony, except that which had been 

assigned to the settlers, by citing the Royal Charter and its armed occupation prevailing over 

indigenous resistance. The Company’s legitimacy to govern was, thus, challenged by the 

settlers. 

The British Colonial Office acceded to settler demands for “self-government” in 1923. 

This became, in effect a settler government that sought to remove any ambiguity in the 

ownership and utilization of land. One of its first tasks was the strengthening of the Land and 

Agriculture Bank in 1924 and the setting up of the Carter Land Commission the following 

year. The Commission's findings became the foundation on which subsequent legislation on 

land, like the Water Act of 1930, was passed. Thus, the commission stipulated that separate 

areas were to be the exclusive ownership of the different races: European and African (Riddell, 

1978). Furthermore, in recognition of the fact that there was already an emergent land owning 

class of Africans in existence, a separate category of land, designated African Purchase Areas, 

was formed. In these areas Africans could have title to land holdings much larger than in the 

Reserves but generally smaller than the farms in European Areas. 

Just as the preceeding 30 years represented a contest between Company and settler 

interests, the following 50 years were marked by the dominance of settler over African 

interests. The Maize Control Act of 1931 is one example of this dominance. White settler 

maize producers were offered an artificially higher producer price than they would have 

realized through export (Keyter, 1978). All maize marketing in the country was to be 

conducted through a board of control with a uniform buying price. There was, however, 

concern expressed over this act by individuals such as beef producers and mining companies 

who were concerned that they would be denied the nght to buy maize from African producers 

at a lower price than stipulated. 
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The Maize Control Act reinforced the economic dualism that had been introduced 

by the passage of the Land Apportionment Act of 1930 and constituted a subsidy to white 

settler producers. By means of this income transfer, the government was able to retain the 

support of settler maize producers and still sustain a reserve of labour in the African Areas for 

wage employment in the emergent urban centers (Arrighi, 1967). The government also 

facilitated migratory labour by bearing the initial cost of urban African housing (Kay and 

Smout, 1977). In 1932, for instance, the first single male quarters were built in Harare, then 

a township of the capital, Salisbury. The government also bought the farms of Highfields and 

Glen Norah from their white owners for future African townships. 

The role of government became one which generated conditions that distorted costs 

in the settler economy (Barber, 1961). The Industrial Conciliation Act of 1934, for example, 

made collective wage bargaining the exclusive nght of white settler workers. It also ensured 

that no effective African trade unions developed. 

2.2.0. Early Attempts at Wheat Cultivation and 

Research: 1890 to the Beginning of the Sansom Era in 

1931 

The Christian Missions were among the first significant growers of wheat. Africans, 

on the other hand, grew such grain staples as sorghum, maize, finger millet, bulrush millet 

and rice (Roder, 1965). Roder (1965) reported, for instance, that the initial variety of maize 

grown had been introduced earlier by the Portugese and had a very small cob. This was soon 

replaced by the larger cob variety introduced by the British settlers. 
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There is no doubt, however, that Africans took readily to the new crops introduced 

by the settlers as the following quote from 1895 indicates: 

Even in districts where the soil is sandy and comparatively poor, the natives produce good 
crops of wheat, rice, forage, mealies, tobacco and all the fruits and vegetables of Europe and 
the sub-tropic as well here. Dairy farming and markets near the townships prove very 
remunerative, but at present these industries are mainly in the hands of the East India Coolies 
(Knight, 1895, pg. 38). 

Wheat, like rice, was grown as a winter crop on high moisture retaining soils (vleis) but not 

enough was grown to meet the domestic demand (Weinmann, 1975). As a result, Wightman’s, 

a milling company, established in Bulawayo in 1897, had to import flour from Canada and 

Australia (Development, 1983). Since there was no wheat milling, local bakers had to 

purchase a mix of one part Canadian hard wheat to 3 parts Australian soft wheat flour. 

The dependence on imported wheat was further heightened by the fact that local 

varieties were of poor baking quality. In addition, the incidence of drought as shown by the 

crop failure of 1902 (Roder, 1965) indicated the frailty of a reliance on vlei wheat cropping. 

In response to this drought, the Mutambara Christian Mission built an irrigation furrow for 

their wheat crop in 1908. This was, however, the year of the second major crop failure of the 

century and the mission was only able to harvest the first urigated wheat crop in the country 

in 1912. The first major irmgation scheme was the Odzani river diversion of 1910 which 

established 1,500 acres of irrigated land (Watermayer, 1981). These developments showed 

that there was potential for irrigation as an insurance against drought in the country. Irrigation 

was therefore, promoted in the following decades for drought protection as well as a famine 

relief measure (Roder, 1965). 

When the Salisbury Research Station was set up in 1909, it undertook studies on the 

possibility of growing wheat during the summer rather than as a winter crop (Weinmann, 

1975). However, within 10 years, research on summer wheat was abandoned because of the 

high incidence of disease, rust in particular. Winter wheat yields during the turn of the century 

averaged at most 122 kilogrammes per hectare and yields were drastically cut if wheat was 
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grown in the summer. Moreover, Weinmann (1975) considered these reported yields as 

overestimates, suggesting that the true yields were much lower than this. 

Nonetheless, by 1920 of the 3,629 tonnes of wheat consumed in the colony as much 

as 2,540 tonnes was grown locally (Edwards, 1971). In the same year the British South Africa 

Company completed the first major dam for irrigation on the Mazowe River. This had a 

capacity of 22 million cubic metres and was used for citrus irrigation. In later years irrigated 

wheat production developed in the area (Watermayer, 1981). 

On the wheat processing side, 1927 saw the introduction of the first dough mixer at 

Downings Bakery (Development Magazine Supplement, 1983). Previously wheat flour was 

mixed manually and there was no incentive to use local varieties of wheat in baking because 

of their poor baking properties. Therefore, in order to encourage use of locally produced 

wheat the government introduced a rebate on customs duties on imported wheat in 1928. 

Millers were eligable for the rebate if the wheat they used was blended with at least 20 percent 

local wheat (Weinmann, 1975). These developments closely paralled the political climate, 

following the cessation of Company rule in 1923. The Company era had been marked by the 

predominance of mining as the largest contributor to national income (Shopo, 1985). The 

period leading to the Second World War, however, saw the settler government putting more 

effort into promoting European agriculture in recognition of its rural based constituent 

support. This constituency had the political power to determine the direction in which the 

state could channel investment (Emmanuel, 1972). 

In 1931, therefore, the Department of Agriculture started a local wheat breeding 

programme under Mr T. Sansom at Hillside, Harare (Weinmann, 1975). The search for rust 

resistant varieties of wheat that could be grown as a summer crop was again attempted 

(Annual Report of the Division of Plant Industry, 1932). However, like earlier research on 

summer wheat at the turn of the century, this too was abandoned after a number of years. 
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Summer wheat was highly susceptible to disease and had a much lower yield. Attention, 

thereafter, was focused on the growing of wheat as a winter crop. This necessitated a recourse 

to irrigation under which the allocation of water was governed by the Water Act of 1927. One 

of the earliest private irrigation schemes for wheat was set up by Bill Wallis near Harare in 

1936 (Watermayer, 1981). 

The economic depression of the 1930's, the outbreak of foot and mouth disease in 

1932 which curtailed beef exports to the neighbouring countries, and a drought in 1933 

undercut some of the strides made by settler farmers in the post Company era. Most farmers 

found themselves with a high debt burden which was eased somewhat by the passage of the 

Farmers’ Debt Adjustment Act of 1935 (Weinmann, 1975). Loans owed to the Land and 

Agriculture Bank were rescheduled and most settler farmers’ debt situations improved by 1936 

when a record wheat crop of 5,266 tonnes was grown on 8,980 hectares (Olesen, 1963). 

2.3.0. Conservation Concern and Irrigation 

Development: 1930 - 1952 

The interwar period, punctuated by the Great Depression also gave nse to an 

appreciation of the need for conservation in the country. Settler and African agriculture was 

beginning to show symptoms of mismanagement. Soil erosion began to be a major problem 

(Floyd, 1962). Although, no quantitative historical data on the magnitude of this problem 

are available, soil erosion could have been partially responsible for the decline in wheat yields 

as reported by Edwards (1971). Much of the country’s wheat was grown on sandveld vleis 

and between 1925 and 1935 the area planted to winter wheat increased from 1,831.6 to 8,331.7 

hectares with the crop harvested only increasing from 1,044.5 tonnes to 3,931.4 tonnes. This 
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relatively modest increase in production was primarily due to the fact that the yield declined 

from 570.3 kg/ha in 1925 to 471.9 kg/ha by 1935. The yields only improved from the 1940’s 

onwards when there was more widespread use of fertilizers. 

It was against this backdrop that Emory Alvord, an American missionary 

agriculturalist, who had joined government service in 1927 made his impact. Initially he was 

appointed the “agriculturarist for the instruction of natives” (Roder, 1965) and he took up the 

“missionary” task of introducing Western irrigation practice to the Reserves. The first 

irrigation scheme in the African Reserves had been the one at Mutambara Mission of 

Manicaland that was set up in 1908. By virtue of this precedence, the eastern portion of the 

country was to receive more attention with respect to irrigation development than other parts 

of the country. Alvord was responsible, for example, for a seven year irrigation survey at 

Mutema not far from Mutambara that began in 1928 and was not finished until 1935. Roder 

(1965) maintained that these irmgation schemes were designed for alleviating malnutrition in 

the areas they were set up in and were, thus, responsive to the recipients’ aspirations. 

With the passage of the Land Apportionment Act of 1930 creating exclusive settler 

and African areas, the Government took a more active part in the design and implementation 

of African irrigation schemes. They came to be seen as a means of effecting the Land 

Apportionment Act and, therefore, more government stricture was applied to them. In 1936, 

for example, the Nyanyadzi Irrigation Scheme was established for which Alvord was made 

responsible. A compulsory wheat and garden bean rotation was introduced. This was in 

compliance with a government directive that the irrigation schemes should produce some 

commercial crop and at the same time was seen as a good agronomic practice. One of the 

results of this measure has been that wheat flour mixed with maize meal has become a staple 

food in this region (Pazvakavambwa, 1985). 
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The 1940’s saw the setting up of two other irrigation schemes, Chibuwe in 1940 and 

Maranke in 1943 in which the Government stipulated that all dryland farming, on these and 

previously established irrigation schemes, was to be prohibited (Roder, 1965). The ban on 

dryland farming was seen as a soil conservation measure and a means of pressuring the 

peasants into growing food crops for sale rather than subsistence. Wheat, for example, was 

grown mainly for the market in the 1930’s but, ironically, by the late 1940’s much of the crop 

was being used for household bread making. There was a steady decrease in the amount of 

wheat produced from the irrigation schemes after the Second World War as indicated in Table 

2.1. 

The Natural Resources Board was set up in 1941 as the basis through which 

conservation was effected in the European area (Dunlop, 1971). Farmers bordering on a 

common watershed were grouped into Intensive Conservation Areas. Committees were 

formed in these areas to insure that there was compliance with the setting up of mechanical 

conservation structures such as contours. These were encouraged through an offer of direct 

conservation subsidies which remained in force until 1956. Private dam construction was, 

furthermore, promoted if this was part of a farmer’s conservation plan. 

Ten years after the formation of the Natural Resources Board, the same conservation 

approach was attempted in the African areas through the passage of the Native Land 

Husbandry Act, but the results were disappointing (Floyd, 1962). This was partly because as 

a follow up to the Native Land Husbandry Act, a Conservation Act putting a ban on vlei 

farming was enacted. It proved to be very unpopular in the Afmcan areas (Roder, 1965). 

African Reserves were generally in the drier parts of the country and the ban on vlei farming 

cut out any dry season cultivation possibilities the peasants might have had since they could 

not afford to build individual dams, as the settler farmers could, since the land was 

communally owned. 
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Table 2.1 Wheat Production of African Sabi Valley Projects, 1943-1961 

  

  

Year Metric tonnes Cropped % of Land 

1943 14 

1944 18 

1945 14 

1946 (data missing) 

1947 25 

1948 13 

1949 15 22 

1950 16 26 

1951 21 20 

1952 12 25 

1953 13 25 

1954 16 25 

1955 1 25 
1956 12 20 

1957 4 " 
1958 11 21 
1959 9 a1 
1960 10 20 

1961 7 18 

  

Source: Southern Rhodesia, Report of the Chief Native Commissioner, 1943-61, Salisbury: Gov- 

ernment Printer 1944-1962 
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The Rhodesian Native Production and Trade Commission had suggested back in 1944 

that the main obstacle to Africans adopting new conservation and production techniques that 

would raise output was their fear of land expropriation (Mosely, 1982). In that same year the 

Land Settlement Act had been passed as an incentive to white ex-servicemen returning from 

the Second World War (Dunlop, 1971). Lease purchase terms and financial assistance was 

offered as a rehabilitation programme for these prospective farmers. These ex-servicemen were 

encouraged to pursue tobacco production as a means of opening up virgin land. The trend 

toward tobacco production ran counter to forestry conservation and food production. 

However, tobacco was a more profitable crop than either maize or wheat, and profits from 

its production could be used to pay off land acquisition and development loans. 

In 1947 the country experienced a shortfall in its maize production, because of the 

trend towards tobacco, and had to import maize (Shopo, 1985). Since, at this time, settler 

farmers only supplied 38 percent of their marketable surplus of crops as maize and African 

producers supplied 50 percent, it was evident that an increased producer price for maize was 

required to offset imports. The Marketing Act of 1950 was, therefore, passed as a means of 

stabilizing producer prices through the provision of a guaranteed market and a more efficient 

marketing service. This set a precedent for the subsequent encouragement of other 

commodity production through pricing. A monetary devaluation in 1949 coupled with the 

Marketing Act of 1950 raised maize’s guaranteed producer price and self-sufficiency in this 

crop was regained in 1953. 
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2.4.0. The Emergence of an Urban African Working 

Class: 1945-60 

A Nutrition Council set up in 1948 to investigate the reasons behind the low 

acceptance rate of Africans for military service in the previous war, and for heavy manual 

work occupations pointed to lack of physical fitness as the reason (Shopo, 1985). African lack 

of physical fitness was attributed to a poor diet. The Nutrition Council’s mandate, therefore, 

was to suggest how this could be improved, in view of the growth of a manufacturing industry 

in the country after the War. This manufacturing growth was reflected by the fact that by 1953 

manufacturing surpassed agriculture’s contribution to national income and it became obvious 

that the country was industnializing. 

The post-war era, on the other hand, also saw a marked decrease in the area planted 

to wheat and it was not until 1966 that a crop exceeding the 1940 level was grown (Edwards, 

1971). Between 1950 and 1960 the crop harvested ranged from 288 tonnes to 862 tonnes as 

compared to a 5,000 tonne crop for 1940. This was in spite of the fact that during this period, 

average yields became twice what they were in 1940. Moreover, a prolonged drought in the 

1946/47 season that resulted in the ban on wheat vlei cultivation signified a break in wheat 

agronomic practices (Weinmann, 1975). Irrigation, thus, became the only viable means of 

producing the crop at a tume when irrigation technology was relatively undeveloped. 

Between 1940 and 1941 the amount of wheat imports doubled from 10,000 to over 

20,000 tonnes and was to remain at this level until 1950 when it more than doubled again to 

45,000 tonnes. This surge in wheat imports was partly due to the fact that the settler 

population had increased from 82,386 in 1946 to 135,596 by 1951 (Shopo, 1985). As a 
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consequence of the increase in the settler population, the demand for African labour rose 

resulting in its shortage for the period 1948 to 1954 (Barber, 1961). 

The government then set up a parastatal agency, the Rhodesian African Labour 

Supply Commission, charged with the recruitment of industrial and agricultural workers. In 

a 25 year period from 1946 to 1971, for instance, the Commission recruited as many as 

338,204 workers mostly from the neighbouring countnes with the majority finding 

employment in agriculture and the mines (Shopo, 1985). 

At the same time, the government became aware of the permanance of an African 

urban working class by permitting it, for the first time, to have leasehold tenure to urban 

accommodations in 1953 (Lukhero, 1966). This coincided with the start of the Federation of 

Rhodesia and Nyasaland when the three territories of Northern and Southern Rhodesia and 

Nyasaland became a common economy through political union. The administrative capital 

of the federation was Salisbury, Southern Rhodesia, which attracted a disproportionately large 

share of the foreign investment that accrued to this venture (Clarke, 1980). Thus, the 

attendant feature of its growth was that the white population of the city began to account for 

60 percent of the total settler population of just over 250,000 for the combined three territories 

(Kay and Smout, 1977). 

Meanwhile, the growth of a food processing sector led to the first signs of what became 

known as a distinct urban African diet. This included “ mealie meal (maize meal), bread, 

milk, meat, vegetable oil, green vegetables, tomatoes, fruit, groundnuts and margarine” 

(Tickner, 1979, pg 15). In the Annual Report of the Nutrition Council of 1953, for example, 

a common practice of “an early morning meal of bread and tea, (which) appeared to be the 

most important purchased foods with the exception of the inevitable Coca-Cola” (Shopo, 

1985, pg. 44) was noted. 
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The distinct urban diet was as much a reflection of a changing life-style as the fact that 

these foods, in particular wheat products, were within the purchasing power of the urban 

worker. Although most of the wheat was imported it was still a relatively inexpensive food 

item. Moreover, the Nutrition Council recommended an educational programme stressing a 

low cost nutritious and balanced diet with food items in addition to the staple maize meal. 

Bread was a good candidate for this role. 

2.5.0. The Resurgence of Wheat Research, 1953/6-1965 

The maize imports of 1947 to 1953 highlighted the need for food self-sufficiency. In 

this regard, the government commissioned a consultancy firm, Sir Alexander Gibb, in 1947 

to investigate the possibility of irrigation expansion in the Sabi-Lundi River Basins 

(Sabi-Limpompo Authority, 1964). In its report the following year the firm established that 

as much as 333,000 acres of land could be put to crops in this region of the country. This 

was an area in which the government had taken an interest by buying a sugar estate of some 

30,000 acres back in 1945 from Tom McDougall. The government, subsequently, was able 

to resell this estate to a syndicate of private investors in 1954. These, then, sold out to the 

South African Company of Sir J.L. Hullett and Sons under a sale agreement that committed 

the government to the construction of the proposed Kyle Dam. 

Coming at a time of a decrease in the area planted to wheat nationally (Edwards, 

1971), the building of this dam offered a potential for increased wheat production under 

irrigation. The fact that the milling companies still considered locally grown wheat to be of 

poor quality (Weinmann 1975) was an added incentive for the government to take a renewed 

look at wheat research. 
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In 1953, for instance, a programme of wheat varietal selection had been set in motion 

(Edwards, 1971). This was followed by the reintroduction of a wheat breeding programme in 

1956. This was at the height of the Federation of Rhodesia and Nyasaland when it was 

envisioned that such research would be to the mutual benefit of the three territories (Barber, 

1961). The food processing sector was by now relatively more developed and created a 

demand for more diversified agricultural produce than the staple, maize (Clarke, 1980). Wheat 

research offered a lot of potential given that its production was less than two percent of local 

processing requirements (Olesen, 1963). Most of the wheat was still being imported from 

what have become the traditional suppliers: Australia and Canada. 

In 1961 the Kyle Dam was completed and offered an irrigation area of 26,500 ha 

concentrated in the sugar estates of Triangle and Hippo Valley (Watermayer 1981). The 

private companies that owned these estates were, thus, able to take advantage of the relatively 

high producer prices offered by government after 1966 to grow wheat (Sabi-Limpopo 

Authonty, 1964). 

2.6.0. The Political Imperative for Wheat 

Self-Sufficiency after 1965 

The final impetus to increased local wheat production was the imposition of economic 

sanctions that curtailled commercial grain imports after the country’s Unilateral Declaration 

of Independence (UDI) in 1965. Wheat imports from Canada stopped while those from 

Australia continued until 1974. The government therefore, made food self-sufficiency the 

comerstone of its agricultural policy (Government of Rhodesia, 1965). For instance, an 

ZIMBABWE'S WHEAT ECONOMY IN HISTORICAL PERSPECTIVE 34



incentive in the form of a producer price for wheat that was above import parity was offered 

for the 1966 growing season to achieve this goal. 

A Farm Irrigation Fund was also instituted in 1965 as a revolving account of 2.5 

million pounds sterling through which farmers could borrow capital for on-farm dams and 

itrigation development. There was no ceiling on the amount of loan the farmer could obtain. 

The loan was re-payable over 10 years at an average interest rate of 4 3/8 percent. This 

repayment was staggered so that the farmer repaid it as 2.5 percent interest beginning in the 

first year and 8 percent by the tenth year. Through such liberal capital subsidization for dam 

construction, the country was able to increase its wheat production and self-sufficiency from 

1.5 percent of its requirements in 1965 to 75 percent by 1974 (Edwards, 1975). 

The country was, thus, able to move from a wheat deficit situation before UDI to an 

actual surplus by 1976 to 1978. By this time wheat yield levels had almost doubled and the 

area under crop increased sixteen fold. Wheat consumption, on the other hand, rose by one 

and half times what it was before 1965. In particular, the urban African population was 

consuming 75 percent of the wheat produced and spending approximately 23 percent of their 

food expenditure on bread and cereal products (Tickner, 1979). Wheat was becoming a staple 

food item. 

Wheat consumption levels have risen steadly from the 85,000 tonnes in 1965 to 

250,000 tonnes by 1985. The country is in a deficit situation with respect to wheat once more. 

This arises, firstly, from the cut in producer prices in 1978 to eliminate the surplus that had 

been generated by 1976. Secondly, a series of droughts, starting in 1979 and again in 1982 to 

1984 have undercut the achievement of the goal of total wheat self sufficiency to about 80 

percent. In addition, minimum wages introduced at independence in 1980 have partially been 

responsible for the dramatic increase in wheat consumption from 170,000 tonnes in 1979 to 

over 200,000 the following year (Central Statistical Office, 1981). 
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Historical Lessons for Self-Sufficiency in Wheat 

Zimbabwe is currently self-sufficient in maize as opposed to wheat because the 

government has a longer record of production support for the former than the latter. 

Government support for settler production of maize stems from the Maize Control Act of 

1930. In contrast, wheat only attracted a similar measure of support after 1965. This is 

because maize is a low production cost crop requiring less capital investment than wheat. In 

the first half of the century when most of the settler farmers did not have that much capital, 

maize was a logical choice. Wheat only afforded settler farmers a means of diversifying their 

cropping patterns when they had generated enough capital to justify the initial investment 

required for the crop. 
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ZIMBABWE’S PHYSICAL SETTING AND 

AGRICULTURAL POTENTIAL 

In this chapter Zimbabwe's physiography, climate and soils are discussed. How these 

factors have formed the basis for the deliniation of the country into agro-ecological zones and 

commercial farming systems is then outlined. The chapter goes on to show how, using this 

as a framework, the agricultural potential of the country has been projected. 

3.1.0. Physiography 

Zimbabwe is a landlocked country in south-central Africa, within latitudes 15.5 

degrees and 22.5 degrees south. It is the southernmost inter-tropical country on the great 

African plateau and is bordered by the Zambezi River to the north and the Limpopo River 

to the south. They form a natural boundary with Zambia to the north and northwest and 

South Africa to the south. Mozambique lies to the east and north and Botswana completes 

the encirclement on the southwest (Figure 3.1). The country has an area of 390,245 square 
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kilometres, with an axis of 825 kilometres north west to east south east and 725 kilometres 

north north east to south south west between longitudes 25 degrees and 33 degrees east. A 

plateau broken by granite and other intrusive rock outcrops covers nearly half the country. 

The altitude ranges from 300 to 1,675 metres with 75 percent of the country lying between 

600 and 1,675 metres and 60 percent is above 1,000 metres (Worldmark, 1985). 

The differences in altitude have been used to define four broad physiographic regions 

(Kay, 1970). These consist of the Eastern Highlands, a narrow belt of mountains and high 

plateau lying between 1,500 and 1,675 metres above sea level that culminates in the Nyanga 

mountains whose highest point, Mount Nyanga, is 2,592 metres. The region lying between 

1,200 and 1,500 metres constitutes the highveld which is a broad “T shaped” plateau 650 

kilometres long and 80 kilometres wide flowing from the Eastern Highlands and the northeast 

tapering off in the southwest. This ndge is the central watershed of the country with streams 

draining into the Zambezi to the northwest and into the Save and Limpopo Rivers in the 

southeast (Worldmark, 1984). 

The highveld has a corresponding middleveld flanking it on either side which is 

conversely broader on the southwestern portion of the country and narrower in the northeast. 

This middleveld lies between 915 and 1,200 metres in elevation and constitutes 40 percent of 

the country. Land below 915 metres makes up the remaining 35 percent of the country and 

is referred to as the lowveld. These are the relatively flat plains in the Zambezi, Limpopo and 

Save River basins which are most extensive in the latter (Kay, 1970). 
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3.2.0. Climate 

The relief of the country, in addition to being landlocked, has a marked effect on the 

climate, particularly temperature and the rainfall pattern. The higher altitude regions are 

invariably cooler than the lower ones and the humidity, on the whole, is low. The low 

humidity makes the higher altitude regions more temperate than the sub-tropical position of 

the country would suggest. The temperature regime at Harare, altitude 1,472 metres, for 

example, ranges between 16 to 27 degrees Celsius (61 to 79 degrees Fahrenheit) in the summer 

to between 7 to 21 degrees Celsius (45 to 70 degrees Fahrenheit) in the winter, which is the 

cool dry season. The temperatures in the lowveld with an average altitude of 600 metres above 

sea level are generally 6 degrees Celsius (11 degrees Fahrenheit) higher. Thus, summer 

temperatures in the Zambezi and Limpopo River valleys average between 32 and 38 degrees 

Celsius (90 to 100 degrees Fahrenheit). These temperatures are associatted with less seasonal 

variation than on the highveld (Kay, 1970). 

The highveld has four recognizable seasons. The rainy season extends from November 

to March and is the product of a convergence of air masses over the African plateau that 

produces rain. This inter-tropical convergence zone reaches its most southerly position on the 

continent and characterizes the country’s rainy period. This provides the bulk of the country’s 

rainfall. The rainy season is then followed by the post rainy or transitional season, from late 

March to mid-May during which rainfall and temperatures fall off. The cool dry season from 

mid-May to mid-August is what is generally referred to as winter. The chances of 

precipitation during this period are practically nil for most of the country except the Eastern 

Highlands. They receive some moist air from the Indian Ocean in addition to the 

inter-tropical convergence zone during much of the year. The mountainous relief in this 

region prevents most of this off season rainfall from reaching the rest of the country. The cool 

ZIMBABWE'S PHYSICAL SETTING AND AGRICULTURAL POTENTIAL 4



dry season over most of the country is followed by the warm dry season from mid-August to 

November (Kay, 1970). 

There is an uneven distribution of rainfall in the country. The Eastern Highlands, for 

example, receive more than 127 centimetres of rain a year while two thirds of the country 

recieves less than 76 centimetres. The distribution of rainfall is presented in Table 3.1 

3.3.0. Soils 

The soils over nearly half the country, comprising much of the highveld and the 

eastern section are derived from granite and as such have a coarse and sandy texture (Framji 

and Mahayan, 1972). They are of mediocre natural fertility, light brown in color and very 

susceptible to erosion (Kay, 1970). Scattered within this soil group area and towards its 

westem margin are soils derived from metamorphic basaltic sediments of dolerite and other 

igneous rocks. These soils are generally loamy clays with a higher natural fertility and better 

physical characteristics. They have a high propotion of fernc oxide that gives them a 

characteristic red colour (Thompson and Purves, 1978). 

The other half of the country is made up of very fine-grained sands derived from 

sandstones and an assortment of loamy sands derived from para-gneiss and heavy clays 

derived from basalt and norite. The former occurs over much of the north-west of the country 

while the latter is predominant in the southeast lowveld. The fine-grained sands are of very 

low natural fertility because much of the clay and silt content has been lost through leaching 

(Kay, 1970). The soils of the southeast lowveld, on the other hand, derived from para-gneiss 

are shallow and tend to be alkaline when drainage is impeded. However, because of the lower 
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Table 3.1 Zimbabwe's Rainfall Range and Distribution 

  

Rainfall Range Percentage of 

  

Centimetres Inches Zimbabwe’s Land Area 

Over 91 36 5.1 

81-91 32 - 36 12.5 

71 - 81 28 - 32 19.8 

61-71 24 - 28 31.6 

51 - 61 20 - 24 17.6 

41-51 6 - 20 8.3 

< M1 6 5.1 

  

Source: Kay, 1970. 
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rainfall over this half of the country these soils can not support cropping without irrigation 

(Thompson and Purves, 1978). 

3.4.0. Agro-ecological Zones as the Basis of 

Commercial Farming 

The physiography, climate and soils of the country have long been exploited for 

human settlements and agricultural practices since the pre-colonial era (Beach, 1984, 

Watermayer, 1980). An indigenous farming system based on an appreciation of the combined 

effects of the environmental factors of the country evolved and was relatively successful in 

sustaining a non-monetary exchange system (Beach, 1984). The association between climatic 

factors and soils was further employed in the colonial era with a view towards developing a 

more commercialized agriculture. However, the need and concern for conservation that soon 

arose called for a more systematic study of agncultural potential. 

The first attempt at this was that of Phillips (1959) who insisted that in an ecological 

analysis more emphasis should be put on climate and vegetation as the most indicative factors 

of agricultural potential. He was, thus, able to divide the country into bio-climatic regions 

(Kay, 1970). The Eastern Highlands were classified as essentially humid and subhumid. The 

mild subarid region, on the other hand, was restricted to the eastern and north central half 

of the highveld and corresponding middleveld. To the west and south of this region was a 

transitional mild subarid to subarid zone in which mixed farming was recommended. The 

transitional zone would then lead to a subarid to arid zone and an arid zone which would only 

support livestock. 
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Vincent and Thomas (1960) built on Phillip’s approach to agricultural potential 

classification by suggesting a natural control to this potential based primarily on climate. The 

climatic variable that was considered to have the overriding effect on the potential was rainfall. 

The country could, thus, be divided into five natural farming regions (Figure 3.2) which 

closely resembled the bio-climatic zones (Kay, 1970). These natural farming regions were 

believed to afford the same potential to presribed farming systems except where these were 

modified by local soil peculiarities. Soils, per se, were not considered the major factor but 

rainfall was. 

Natural Farming Region I, for example, corresponded to the humid zone of the 

country and was confined to the Eastern Highlands. This represents 1.6 percent of the country 

and has rainfall in excess of 63.5 centimetres. It was deemed suitable for specialized and 

diversified commercial farming. This would have included such enterprises as horticulture, 

forestry and tea plantations. 

On the other hand, Natural Region I] covered much of the mild subarid zone which 

was suitable for intensive crop farming and represented 18.7 percent of the country. This had 

an effective rainfall of between 50 and 63.5 centimetres. Natural Region III corresponded to 

much of the transitional mild subarid to subarid zone with an effective rainfall regime of 

between 41 and 51 centimetres and representing 17.4 percent of the country. Since the rainfall 

in this region was associated with occassional mid-seasonal dry periods, it was suggested that 

a semi-intensive farming system that had mixed cropping and livestock offered the best chance 

of success. 

As the rainfall decreased to between 35 to 45 centimetres for Natural Region IV and 

less than 41 centimetres for Natural Region V more extensive farming sytems based on 

livestock were suggested. Natural Region IV covered at least 33 percent of the country and 

cropping was not advised except for drought resistant crops. No cropping at ali was advised 
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Figure 3.2 Zimbabawe’s Natural Farming Regions 
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in Natural Region V which covered 26.2 percent of the country. A Natural Region X was, 

furthermore, taken to represent all other land that was of no agricultural use either because 

of the topography or soils. This would be scattered across the country and amounted to 3.1 

percent of the land area. 

The agro-potential zoning proposed by Vincent and Thomas (1960) has become the 

benchmark on which much of the land-use recommendations of the country have been based. 

This has, however, tended to reinforce an implicit determinism on the part of the policy 

makers (Biswas, 1984). They have tended, for example, not to recognize that in the static 

framework envisioned by Vincent and Thomas there is not much scope given to the effect 

of improved technologies. Improved technologies in crop production are one case of “induced 

innovation” (Hayami and Ruttan, 1985) that can radically overcome perceived natural 

limitations. 

The potential for growing wheat in Zimbabwe is very much affected by climate. The 

crop, for example, needs a cool moderately moist growing season that would be followed by 

a dry warm period. Wheat is also very prone to frost during its flowering to soft dough stage 

of development and at that time the yield is also reduced by high temperatures. Tuming is, 

therefore, of critical importance to the production of the crop in a sub-tropical environment 

in which these ideal growing conditions are seldom met (CIMMYT, 1985). The most ideal 

wheat growing period in Zimbabwe has been found to be between the months of May and 

August. Since this is the off-season, it has become necessary to grow the crop under irrigation. 

Furthermore, the availability of irrigation technology has overshadowed the climatic 

constraints to the growing of the crop since these can be overcome, somewhat, through 

management. 
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THEORY AND METHODS 

The theoretical reasons for the widespread use of the production function in the 

analysis of agricultural production problems is presented in this chapter. The production 

function approach is contrasted with an alternative and more basic, activity analysis approach. 

The activity analysis becomes the basis on which wheat enterprise budgets are constructed. 

The budgets as well as direct statistical tests are discussed as a means to evaluate several 

hypotheses on resource use. 

4.1.0. THEORY 

In oder to formulate policies that seek to increase agricultural production, it is often 

necessary to analyse how resources are optimally utilized at the micro-economic level 

(Dawson and Lingard, 1982). At the micro level, the producer is the unit of analysis from 

which inferences can be drawn about the whole or macro picture of production. The analysis 

of the individual producer has, conventionally, involved a resort to an application of an 

extension of the static neoclassical theory of production of the firm (Henderson and Quandt, 
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1980). Although this static production model is not completely realistic, a vast number of 

articles have been wmitten on the use of one of its basic tenets: the production function. 

The production function has generally been defined as the maximum output that can 

be attained from a specific technically efficient combination of inputs. Thus, output can be 

represented as a mathematical function of the various inputs as given by the following 

equation: 

Q = HX, Kye Xy Mea pee X) (4.1) 

where Q is the output, X, to V, are the variable inputs and X,,, to X, are the fixed inputs. 

The inputs can either be combined in fixed or variable proportions with the only 

restriction being that the combination of inputs be non-negative (Ferguson, 1979). The inputs 

that can be combined in variable proportions are conceived as infinitely divisible and, thus, 

generate a production function that is continous. The different combinations of inputs giving 

the same output would trace out what is referred to as an isoquant in input-output space. 

This can be shown graphically in two dimensional space as Figure 4.1. Input combinations 

that lie to the right and furthest from the origin would indicate a higher level of output in this 

representation. 

The theory of production also states that the increase in output due to a unit change 

in any of the variable inputs is the marginal product. The marginal product is the partial 

derivative of the production function, Equation (4.1), with respect to the variable inputs, as 

indicated by the expression: 

MPx = 3x, 

where _X, is the i* variable input. 
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Vigure 4.1 [soquants and the Marginal Rate of Technical Substitution 
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At the same time, the rate at which one input can be reduced per unit increase in 

another to maintain the same level of output is the marginal rate of technical substitution and 

is equivalent to the ratio of the marginal products of the corresponding inputs. The marginal 

rate of technical substitution can, thus, be represented graphically as the slope of the isoquant 

in Figure 4.1. In addition, the elasticity of substitution between two inputs would measure the 

change in the marginal rate of technical substitution given a change in the input ratio (Gould 

and Ferguson, 1980). The greater the elasticity of substitution the easier it is to substitute one 

input for another. 

In the neoclassical view, the production function has to be set within a market 

framework in which prices determine the optimal combination of inputs and the final output. 

In this regard, profit maximization becomes the guiding principle. Using the market criterion 

ensures that no input whose price is above its expected value of the marginal product is used 

in production. The value of the marginal product is the marginal product multiplied by the 

output price. The first order conditions of profit maximization equate the price of each input 

to the value of the marginal product (Russell and Wilkinson, 1979). 

There is, however, an element of uncertainty as to both the level of output and profit (Just 

and Pope, 1977). The profit maximization model consider the producer to be aware of the 

sources of risk in his operation and that uncertainty is factored into the producer’sdecision 

making process. The level of profit would, therefore, be affected by the knowledge and steps 

taken to avert risk. In choosing between alternative risk aversion possibilities, the producer 

is assumed to retain his preference for more technically efficient method of production. 

The technically more efficient method of production, is one which uses relatively less of 

at least one factor and no more of the other factors to obtain the same level of output when 

compared to another method (Koustoyiannis, 1979). Improved efficiency is then seen as the 

reduction in the input to output technical coefficients of production. The choice from among 
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technically efficient factor combinations would be determined by the relative prices of the 

factors. The least cost technically efficient factor combination would, thus, constitute the 

choice which maximizes allocative efficiency. 

The issue of wheat development in Zimbabwe seems to be a case of what de Janvry 

and Dethier (1985) terms structural induced innovation. The state has encouraged the 

expansion of wheat through subsidized credit, the assurance of a market and an above 

international parity producer price incentive. The state has also made available, through its 

agricultural research, improved technologies in the form of high yielding wheat varieties and 

climatically adapted cultural practices. 

Conventional neoclassical theory of induced innovation suggests that the two principal 

factors in agriculture, land and labour, give rise to two separate categories of technical change 

(Thirtle, 1985). Technology can, thus, be developed to facilitate the substitution of the 

relatively abundant (cheap) factors for the relatively scare (expensive) factors (Hayami and 

Ruttan, 1985). For example, biological technical change is largely land-saving whereas 

mechanical technical change is largely labour-saving. Technological change can, thus, be 

represented diagrammatically in Figure 4.2, where the isoquant, Q,, depicts the output 

generated by a minimum combination of capital, Ky, and labour, L, at point P. Technological 

change that gives rise to increased output whilst retaining the same minimum combination 

of inputs, for instance, generates either isoquants Q, or Q;. The slope of the isoquant at point 

P, therefore, indicates the nature of the technological change. When the slope or ratio of the 

marginal products with respect to the factors is less than that for output Q,, as in the case of 

Q, , the technological change is considered to be labour-saving. In the case where the ratio 

of marginal products is higher than that for output Q,, as for Q,, the technological change is 

considered to be capital-saving. 
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Source: Todaro, 1981. 

Figure 4.2 Classification of Technical Change 
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Theory would, thus, suggest that with clearing markets, the bias of technological 

change would be reflected by differences in the rate of change in factor use (de Janvry and 

Dethier, 1985). The market would establish an equilibrating rate in the adoption of 

technology. The adoption of technology would invariably be reflected in the reduction in the 

unit cost of production attributable to technology. Economies of size refer to the reductions 

in average total cost associated with changes in the size of operation. The reduction in unit 

cost may be technologically generated and, thus, would be technical. The economies of size, 

on the other hand, may be pecuniary and be due to the fact that larger farms may be able to 

buy and sell on more favourable terms and also able to use better technology. However, the 

fact that equilibrium in technological adoption is rarely if ever achieved in the real world has 

caused disagreement with the view that markets can satisfactorily allocate resources (de Janvry 

and Dethier, 1985). 

4.2.0. Methods 

Given the discrepancy between what is suggested by the neoclassical theory of 

production and practical farm management (Longworth and Menez, 1980), it would be useful 

to reconsider the theory in an effort to gain new insights in agricultural production. For 

example, production theory has traditionally been presented in terms of continous functions 

which imply infinite substitutiability and assume technical efficiency. Since the theory 

employs marginal analysis, it is concerned only with the allocative efficiency of selecting, for 

example, the most profitable technically efficient combination of factors from within a sub-set 

of other such combinations. When empirical data that contains a good proportion of 

technically inefficient points are used, there is the possibility that this data might not conform 

to theory. This has led Chand and Kaul (1986) to caution against the use of such elegant 

propositions as the profit function that is derived from an a priori production function. In the 
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case of the widely applied, Cobb-Douglas production function based, profit function 

postulated by Lau and Yotopoulous (1979), there tends to be more emphasis put on showing 

that data conforms to this formulation than proving the validity of the formulation. When 

data is made to conform to the formulation the only outcome is simply a testing of the 

properties of the formulation. On the other hand, Upton (1979) has suggested that there are 

other problems associated with a production function analysis of farm level data. These arise 

from the aggregation of inputs, outputs and functional relationships that lead to problems in 

statistical estimation. 

Other authors (Griffiths and Anderson, 1982) have suggested that it might be more 

appropriate when looking at the allocation of resources at the farm level to look at the whole 

farm enterprise. This would entail resorting to a programming approach (Shumway and 

Chang, 1977; Sampath, 1979). However, this approach also assumes the existence of technical 

efficiency which is somewhat undermined by the fact that it has to take the average of 

activities to develop coefficients if the data are obtained from a sample of farms. The averaging 

has the effect of underestimating the optimum value of the objective function (Sankhayan and 

Singh, 1977). 

Longworth and Menez (1980) have suggested that one way of getting around some 

of the problems presented by the programming and production function approaches is 

through what they term “activity analysis”. An activity in this case is a specific method for 

perfoming an economic task. The first step then would be to give a physical description of 

the activity. On this point, Mitchell (1985), points out that a description of the essential 

relationships of an activity is the prerequisite for subsequent more sytematic and rigorous 

formal and quantitative analysis. In this respect, the activities and the various constraints 

would be broken down into detailed components and operations. Thus for a study on 

cropping, this description would need to consider the component technology which includes, 

apart from the inputs, the cultural techniques and cropping patterns covering the choice of 
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variety, times and method of crop establishment, fertilization, field level water management, 

crop protection and harvest (Zandstra, Price, Litsinger and Morris, 1981). It is only by 

studying existing cropping systems and documenting the effect of alternative technologies in 

the farm setting that bottlenecks can be specified. 

4.2.1. Activity Analysis 

There is scope in a broad activity analysis approach as proposed by French, Sammet 

and Bressler (1956) for economic engineering. With economic engineering there is an 

estimation of the physical inputs required for specific tasks to which the costs of inputs can 

be assigned. The costs of the inputs are then used to build up budgets for different size 

enterprises. The data requirements of the activity analysis approach, therefore, makes it 

amenable to cross-sectional studies, in contrast with the production approach which rely on 

data across time. 

The data availability on wheat production in Zimbabwe, therefore, made the activity 

analysis approach the most convenient basis for the study of this production problem. In this 

case, activity analysis would identify aspects of the process which cause costs to differ by size. 

These stages would include land preparation, planting, fertilization, irrigation, pest and disease 

control, harvesting and marketing. The production stages would be set in the 20 weeks, on 

the highveld, and 16 weeks, in the lowveld, that the crop takes to reach maturity. 

Land preparation for wheat usually involves discing and ploughing to a depth of 200 

millimetres or more (Framji and Mahajan, 1972). The basal fertilizer is incorporated at 

ploughing. The land would then be rolled and planed. The timeliness of this operation is 

determined by the range of machinery. Framji and Mahajan (1972) maintain that the 

optimum size of land that can be manually prepared is eight hectares. With mechanization 
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the size limiting factor is not the number of hectares which can be prepared; rather the value 

of the summer crop and the availability of irrigation. 

The wheat seed is genearlly drilled or broadcast. Seed drilling avoids the need for rolling 

the land after planting as in the case with broadcast method. A pre-sowing irrigation of 

between 50 to 100 millimetres of water may be applied before planting to bring the soil to field 

capacity. The need for a pre-sowing irrigation is also determined by the availability of water 

and can be avoided without effect on plant growth. The first irrigation, in this case, would 

be applied following planting. 

Almost all of the wheat in Zimbabawe is sprinkler irrigated with most irrigation systems 

designed for an area ranging up to 100 hectares. Sprinker irrigations schemes smaller than 

20 hectares for wheat are fourteen percent of wheat operations. Irrigation is the only field 

operation on most farms that requires sizable manual labour. The labour would be required 

for positioning and rotating the irrigation pipes within an irrigation cycle. The wmgation cycle 

may be ten days apart with a application of 44 millimetres of water in each cycle. Some 

fertilizer is sometimes applied with irrigation although the bulk of this is either broadcast or 

incorporated into the soil. 

Weed control is through herbicidal application which together with the the harvesting 

operation is fully mechanized. The wheat varieties grown are resistant to the major stem and 

leaf rust diseases although pest control with respect to the quelea bird is generally warranted. 

The other crop management problems of wheat are frost and early rains which can be avoided 

by timely planting and harvesting. 
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4.2.2. Wheat Survey 

The whole issue of crop management had been the focus of two recent wheat 

agronomy questionnaire surveys conducted by the country’s Agricultural Department of 

Research and Specialist Services on some of the large scale farms during the 1984 and 1985 

growing seasons (Whingwiri, Mataruka and Ntungakwa, 1984, Whingwiri, 1985). The 

preliminary analysis of these surveys suggested that the planting method for the crop and the 

amount of irngation and chemical fertilizer applied had significant effects on wheat yields on 

these farms. There was concern, however, that the surveys had not addressed the economic 

issues of producing a wheat crop in a detailed enough manner. 

A further survey, incorporating the format of the previous ones, was conducted during 

the 1986 wheat growing season with the objective of computing the costs and returns of the 

crop to farmers under their present management practices. The survey also sought to ascertain 

the resource use by large scale wheat producers in addition to providing an additional data 

base on the crop. 

4.2.2.1. Wheat Production Structure 

The survey endeavoured to cover a reasonable cross-section of the large scale wheat 

production sector. Large scale producers were focused on in view of the fact that 94 percent 

of the 215,000 metric tonnes of wheat normally harvested each year is produced by these large 

farmers (Grain Marketing Board, 1985). The large scale production sector is comprised of 371 

corporate and white settler family farms most of which are represented in a farmer producers’ 

union, the Zimbabwe Cereal Producers Association. This is a branch of the Commercial 

Farmers’ Union of 4,500 large scale farm operators that acts as a producer lobby to the 
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government. The producer association and union are financed through a levy on production. 

They maintain producer registries and provide some extension services. 

Within this large scale wheat producing sector, about 70 percent of the wheat crop is 

produced on the highveld, above 1,200 metres and below 1,800 metres within latitudes 16.5 

to 20 degrees south. The rest of the output is produced in the middleveld and lowveld and in 

the latter the crop is grown at an altitude of 400 metres and within latitude 19.5 to 22 degrees 

south. About four percent of the country’s wheat crop is produced on state farms run by a 

government parastatal body, the Agricultural and Rural Development Authority (ARDA). 

This organization runs the largest single wheat farm in the country, some 1,900 hectares, 

based in the lowveld. In conjunction with these large scale farm operations, the government 

has also provided for small scale irrigation schemes for peasant farmers. The peasant farmers 

produce at most two percent of the country’s wheat crop with much of it for home 

consumption or sale in local markets (Pazvakavambwa, 1985). 

Based on the Cereal Producers Association’s 1985 producer registry of some 327 large 

scale farm operators, including some of the ARDA operations, it was ascertained that 70 

percent of the operations had an area under wheat that was less than 100 hectares. This group 

produced only 30 percent of the wheat. The remaining 30 percent of operators with an area 

under wheat above 100 hectares, on the other hand, produced 70 percent. Within the latter 

category, 10 percent of the operations produced as much as 40 percent of the output. The size 

distribution, the proportion of the total land under wheat and output contributed by each 

land class is shown in Table 4.1. 
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Table 4.1 Size Distribution and Output of Wheat Farms on Zimbabwe Cereal Producers 

Association Registry 

  

  

  

  

  

Percentage Percentage Percentage 
Hectarage Number of Farms of Totai of Total of Total 
Range in Range Number of Wheat Area Wheat Output 

Farms 

1-20 47 14.4 2.9 3.0 

21-40 71 

41-60 64 

55.9 29.2 28.6 

61-80 33 

101-120 28 

121-140 12 

141-160 13 19.8 28.6 27.6 

161-180 1 

181-200 41 

201-220 9 

201-220 9 

221-240 4 

241-260 3 

261-280 0 

231-300 2 

301-320 4 9.8 39.3 41.8 

321-340 4 

341-360 1 

361-380 0 

381-400 1 

> 400 7 
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4.2.2.2. Questionnaire Design 

A questionnaire (Appendix A) was drawn up with input from the producer association 

and the government research service. The questionnaire was compiled after extensive 

interviews had been conducted with knowledgeable individuals in the wheat industry in an 

effort to identify and suggest appropriate questions. The questionnaire, thus, tended to be very 

broad and detailed, encompasing as it did most of the concerns of the industry. A pre-test of 

the questionnaire based on interviews with 8 wheat farm operators within a 50 kilometre 

radius of Harare established some minor problems with its format. The interview tended to 

be long; on average each took at least two hours and required a high degree of mental recall 

and reference to farm records on the part of the farm operators. However, this concern was 

weighed against the need to collect as much of the relevant information on a one-time basis 

without much recourse to repeat interviews. It was therefore decided to retain much of the 

original format of the questionnaire in an effort to establish a good data base. 

4.2.2.3. Sample Size and Time Frame 

The sample size was dictated by the need for stratification on the basis of the area of 

wheat grown and the range of agro-ecological growing regions. The stratification of the 

sample was developed from the producer register which gave information on the name of the 

farm operator, the area in wheat and the agricultural district. It was possible from this 

information to randomly select from each agricultural district a sub-sample of farms that were 

small, intermediate and large. On the lower end of the scale the cut-off point was a minimum 

area of 20 hectares. This minimum was what defined a large scale wheat production unit that 

could give a reasonable return on the high capital investment needed for the crop. 
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The agricultural districts contained in the producer registry provided the basis for 

choosing a sample representative of the major growing regions. For example, since 75 percent 

of the wheat produced in the country is in the provinces of Mashonaland East, Central and 

West due north of Harare, the sample was weighted to reflect this. Thus, Natural Regions 

I, II, and the lowveld Natural Regions II and IV of the Save basin were all represented. Most 

of the sample was, however, drawn from Natural Regions I and II. 

The total number of farms selected for interviews, including the pre-test was 62 and 

of these 43 were completed with 41 suitable for analysis. These interviews were conducted 

by an agricultural engineer from the University of Zimbabwe and the author over a three 

month period of May to July 1986. Agricultural extension personnel provided logistical 

support in setting up the interviews and were asked to suggest other farmers on several 

occasions when those on the onginal list were unavailable. At least a third of the farm 

operators interviewed could not provide information on one or more of the items on the 

questionnaire concerned with the crop budget. The fact that the data is from a single season 

cross-sectional stratified sample makes it amenable to analysis from an activity and budgetary 

perspective. 

4.2.2.4. Statistical Implications of Survey 

The fact that the ideal number of respondents was not obtained in the stratified sample 

introduces some reservations about the statistical fitness of the data set. The sample was 

pre-determined to represent the varying sizes of wheat operations in proportion to their 

occurence in the population. However, it was not practical to maintain the actual proportions 

in the population in the sample. The degree of confidence with which the statistical tests are 

upheld as being totally representative of the population is, thus, reduced. The statistical tests 

of the hypotheses would, then, have to be qualified by the fact that the sample is at best only 
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partially but perhaps not totally representative. On the other hand, the statisical tests are 

completely valid for the farmers in the sample. Even if not totally representative, the survey 

provided the necessary data for budgets, thus, fulfilling its primary purpose. 

4.2.3. Development of Budgets 

In order to develop enterprise budgets and evaluate the costs and returns of wheat 

production for different classes of farmers, the respondents were grouped into 10 size classes 

as indicated in Table 4.2. 

As much as possible, size classes were selected in order to have a reasonable number 

of respondents in each class. In the size classes in which there were several respondents an 

average value of the amount and cost of the inputs was taken as representing the class. When 

one or more of the respondents in a class did not answer a particular question, they were 

excluded from the averaging. In cases where no respondents gave a value, values based on the 

Department of Ag~--tiural and Extension Services (AGRITEX) 1985 crop budgets were 

used. Overhead was calculated at 10 percent of the total variable cost and interest on working 

capital used the 1985 loan interest rate of 13 percent. Straight line depreciation methods were 

used to calculate depreciation for both machinery and tigation equipment. 

4.2.4. Analysis of Resource Use 

Objective (3) will be evaluated through an examination of the budgets as well as an 

analysis of the hypotheses. Linear correlation and non-linear (quadratic) functions between 

factors will be examined for the hypotheses which are as follows: 
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Table 4.2 Budget Information Respondents by Size Class 

  

  

Size Class Hectarage Range (ha) Number of Respondents 

1 20 - 40 7 

2 41-79 5 

3 80 - 100 4 

4 101 - 139 4 

5 140 - 160 4 

6 161 - 199 2 

7(1) 200 1 

3(1) 440 1 

9 857 1 

10(1) 1,957 1 

  

(1) Low veld respondents. Rest of the respondents are on the high veld. 
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4.2.4.1. Economies of Size in Wheat Production 

The hypothesis on whether economies of size exist will be tested through a correlation 

analysis of the net returns of the individual farms with size and the correlation of average total 

costs with size. The average total costs and net returns of the constructed budgets will be used 

in testing this particular hypothesis. The other hypotheses, on the other hand, will employ the 

survey data directly. In order to examine the possibility of an optimal-sized farm existing, a 

quadratic response function with net returns as a function of farm size and as well as one with 

average total costs as a function of size will be estimated. The first derivative of the estimated 

functions will be set to zero, and the optimal farm size in both cases will be solved for. 

4.2.4.2. Relationship of Wheat Area to Capital 

The hypothesis on whether the ratio of the wheat area to the total cropped and arable 

area increases with the present market value of machinery and irrigation equipment and its 

corollary will be tested by examining a direct linear and a non-linear quadratic relationship 

of these factors. 

4.2.4.3. Relationship of Price of Water to Amount Applied 

The relationship between the price of water and the amount applied will also be tested 

through a direct linear and non-linear quadratic relationship between the price of water and 

the amount applied. 
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4.2.5. Wheat Productivity Analysis 

Objective (4) will be addressed through the following hypotheses tests: 

4.2.5.1. Wheat Productivity and Capital 

The productivity of wheat land will be directly and quadratically related to the present 

market value of farm machinery and irrigation equipment. 

4.2.5.2. Wheat Productivity and Water Availability 

The productivity of wheat land will also be examined for a direct and quadratic 

relationship with the water supply to ascertain if this relationship exists. 

4.2.5.3. Wheat Productivity and Farm Size 

The productivity of wheat land will be examined for a direct and quadratic relationship 

with total cropped area for all the farms in the survey. 
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RESULTS 

This chapter presents the results of the survey of wheat production, the budgets for the 

different sizes of wheat operations and the hypotheses tests. 

5.1.0. Wheat Area 

The sample indicated that of the 41 operations analysed, the majority started growing 

wheat after 1968 just when the more successful semi-dwarf input responsive modern varieties 

were being released (Dalrymple, 1986). This period also corresponds to the post UDI era in 

which the Rhodesian government was encouraging the growing of the crop by providing 

subsidized agricultural credit through the Farm Imigation Fund. 

The area grown to wheat in 1986 was an increase over the previous year in all cases, except 

one. The 1985-1986 rainy season was the first normal one after the drought of 1983 to 1984. 

Farmers had either reduced their area grown to wheat or stopped growing the crop altogether 

during these drought years. They had to make a decision on whether to apply their limited 
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water to the wheat crop or conserve this water for supplementary summer irrigation. When 

asked what they would do if faced with the same choice in the future, the farmers conceded 

that they would invariably sacrifice the area grown to wheat for the summer crop. The wheat 

area grown by farmers in the sample in 1986 is represented in Appendix B. The wheat area 

represented on average eight percent and 31 percent of the total farm size and total arable 

land, respectively. These farmers were found to utilize only 55 percent of the total potentially 

arable land for cropping. 

5.1.1. Variety 

The farmers who have opted to grow wheat have generally been quick to adopt the latest 

available wheat varieties (Darymple, 1986). For example, the dates of release of particular 

varieties and the percentage of farmers in the survey growing them are shown in Table 5.1. 

When the wheat varieties grown are contrasted with what the farmers preferred in 1985, 

however, the order of least preferred varieties was Gwebi, Torim 73 and Angwa. Farmers were 

forced to grow more of these varieties because of the drought the previous years that resulted 

in a shortage of the latest seed varieties. This fact is borne out by the 1986 figures which 

indicate a trend towards growing the latest varieties like Rusape and Sengwa as the seed 

situation improved. 

5.1.2. Nitrogen Application 

The range of the total nitrogen applied per hectare in the sample is indicated in Table 5.2. 

There is wide variation in the use of this input with some farmers applying as low as 73 

kilogrammes of nitrogen per hectare to as much as 246 kilogrammes of nitrogen per hectare. 
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Table 5.1 Wheat Variety Grown 

  

  

Date of Percentage of Farmers 
Variety Release Growing Variety in: 

1985 1986 

Gwebi 1975 13 4 

Torim 73 1978 22 10 

Angwa 1980 30 16 

Chiwore 1981 11 18 

Rusape 1982 14 38 

Sengwa 1985(2) 2 4 

Other 8 10 

  

Source: (1) Mashiringwani, A. 1985. 
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Table 5.2 Farmer Nitrogen Application 

  

Number of Farmers Amount of Nitrogen (ka/ha) Recommendation 

  

11 

15 

less than 100 

101 - 140 

141 - 170 

171 - 200 

201 - 250 

low application 
(good soils) 

average application 
(medium soils) 

average application 

high application 
(poor soils) 

very high application 
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The average application, overall, was 173 kilogrammes of nitrogen per hectare. These 

application levels are well above the 140 kilogrammes of nitrogen per hectare beyond which, 

it has been suggested, there is little response by wheat to additional nitrogen fertilizer 

application on good soils (MacRobert and Mutemeri, 1986). 

Only 10 percent of the farmers, however, apply all of the nitrogen at once. At least two 

out of five farmers apply one top dressing of nitrogen in addition to a preplant application. 

One half of the farmers split the top dressing twice, either through irngation or broadcast 

fertilizer application. Since nitrogen is the second most expensive cost item, the high nitrogen 

tates may have as much to do with hedging against risk as farmer perception of substantial 

yield gains through these applications. 

5.1.3. Machinery 

There were a total of 20 different makes of tractors in the sample with an average number 

of 5 tractors per farm. The average age of the tractors was 10 years and they ranged from 45 

to 150 horse power. The make and percentage of each make in the sample are presented in 

Table 5.3. 

At least a third of the sampled farmers did not have a combine, whereas a further third 

had one combine each. Of the remaining third, one half had two combines and the rest had 

three or more combines. The largest wheat operation in the country had ten combines. 

The lack of spare parts was deemed by half the respondents to have seriously affected the 

timeliness of field operations. However, a further quarter contended that the lack of spares 

had no effect at all. These were invariably farmers with a large tractor fleet. 
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Table 5.3 Tractor Makes in Survey 

  

Make 
Average 

Horse Power Average Age Percentage of Total 

  

Massey-Ferguson 

Flat 

International Harvester 

John Deere 

Ford 

Buffalo 

Other 

65 

61 

72 

80 

68 

60 

10 years 

10 

35 

20 

14 

10 

8 
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5.1.4. Irrigation 

The major source of water for irrigation on 40 percent of the sampled farms was from 

private farm dams, and of these, 8 percent shared a private dam with other farmers. A further 

20 percent of farmers derived their irrigation water from boreholes. Another 20 percentage 

had government dams as their major source. The remainder of farmers had a flow right. Thus, 

80 percent of farmers had a reservoir of water. The source of water seemed to affect how much 

water is applied to the wheat crop. Thus, on average, farmers who drew most of their water 

from dams or boreholes applied less water than those with a flow night. 

The cost of setting up an irrigation scheme, however, has gone up from a real cost, in 1985 

prices, of $400 per hectare in the late 60’s to over $2,000 per hectare in 1985. In nominal 

terms, the cost has doubled in a five-year period, 1977 to 1982, from $600 to $1,500 per 

hectare. 

5.2.0. Wheat Production: An Activity Analysis 

Perspective 

Wheat is the principal large scale crop grown in Zimbabwe. Other winter crops grown 

include barley, oats, winter legumes and winter vegetables. The choice of winter crop is 

dictated by the perception the market for the alternatives and the availability of irmgation 

water. The winter crop is grown in rotation with a summer crop of either maize, soyabeans, 

cotton or groundnuts. The summer crops are rainfed, but are also supplementarily irrigated 

for crop establishment and to avoid moisture stress during dry spells in the growing season. 
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There is, thus, competition for irrigation water between the summer and winter crops. Future 

research needs to look at the value of competing uses of water between the summer and 

winter crops to determine whether wheat production is the best use of this water. 

In the higher altitude and rainfall region of the country or highveld the common rotations 

are wheat/maize/wheat/soyabeans and wheat/soyabeans. Groundnuts are sometimes grown 

in the place of soyabeans. Furthermore, within the lower rainfall regions of the highveld, 

cotton is grown instead of soyabeans and is interchanged with maize, soyabeans or 

groundnuts. The cotton would then be left to continue through the winter because of the 

overlap in the growing periods of wheat and cotton. However, in the low altitude, low rainfall 

region of the country, the lowveld, wheat has a shorter growing season by as much as four 

weeks than in the highveld. Thus, in the lowveld wheat/cotton/wheat/cotton is the 

predominant rotation. The cotton crop is generally handpicked and, thus, a readily available 

labour source is needed to ensure that all the cotton is taken off the field in time for the wheat 

crop. 

The ideal planting date for wheat in the lowveld is May 2 whereas in the highveld it is 

May 15. Wheat is prone to frost in the critical soft dough stage if planted much earlier than 

these dates, whereas the the crop would be damaged by early rains during its maturation stage 

if planted much later. The crop can either be broadcast or drill planted in soil of moderate 

tilth which has been land planed. The land plane cuts down on combine harvesting losses that 

arise from an uneven crop stand. Weeds and pests are chemically controlled. The timeliness 

of field operations is important in wheat production. Because of the highly mechnized nature 

of the wheat enterprise, timeliness of operations is dependent on machinery. Delays due to 

breakdown in any of these operations place the farmer at considerable risk. 

The fertilizers normally applied to the wheat crop are ammonium nitrate, urea, and a 

compound fertilizer “D” with a nitrogen, phosphorus and potassium ratio of 8:14:7. The crop 
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is typically also limed. The compound fertilizer and lime are incorporated into the soil before 

planting and the ammonium nitrate or urea are applied as a top dressing. The top dressing 

can be split into several applications during plant growth by broadcasting on the ground or 

through sprinkler irrigation using hand-moved irrigation equipment. 

Irrigation is the more labour intensive cultural operation within the crop’s production. It 

is recognized that mechanically-moved systems offer benefits in terms of lower pumping costs 

and more precise water application. However, the lower pumping costs tend to be offset by 

the high capital cost of a mechanically-moved system, notwithstanding the fact that pumping 

costs are the most expensive single variable cost item in wheat production since pumping is 

all electrical. The hand-moved portable pipe sprinkler system that is normally used employs, 

on average, eight full tume workers to change the location of the irrigation lines around the 

clock. The system would cost at least $3,000 per hectare to install, and $150 in pumping and 

$115 in labour costs per hectare per year. A mechanically-moved system, of which the center 

pivot is the model available, would only require only two workers to operate around the clock 

and incur half the pumping and labour costs at roughly twice the installation cost. The high 

cost of irrigation has encouraged farmers to resort to some form of irrigation scheduling. 

5.3.0. Wheat Enterprise Budgets 

The survey results were used to construct ten wheat enterprise budgets for different sizes 

of operation. On the highveld there was only one firm sampled for the size class of wheat area 

of two hundred hectares and above. In the sample, 68 percent of operations surveyed 

submitted a budget and the budget was not complete in all cases. Representative budgets for 

each size class, as discussed in the previous chapter, were obtained by taking the average 

quantity and price of inputs of the respondents. Thus, for a medium sized operation depicted 
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by 120 hectares of wheat, the “average” budget of the four respondents is shown in Table 5.4. 

The rest of the budgets are contained in Appendix C and a summary of the net returns with 

size of wheat operation is presented in Table 5.5. 

The per hectare budget for the average 120-hectare operation was constructed from four 

respondents whose area of wheat ranged from 101 to 139 hectares. The average yield was 5.98 

tonnes per hectare. The total revenue of this crop, at a guaranteed government producer price 

of $285.00 per tonne, was $1,704.30 per hectare. The total cost of producing the crop, being 

the sum of the variable and fixed, costs was $1,185.46 per hectare. The difference between the 

total revenue and total costs was $518.84 per hectare. 

The variable costs are the operating expenses that normally vary with the size of the crop 

enterprise (Castle, Becker and Nelson, 1987). For wheat these consist of such items as seed, 

fertilizer, chemicals, pumping costs for irrigation, pest control, labour, tractor maintenance 

and operation expenses, crop insurance, combine harvesting, grain transport and a crop levy. 

Thus, for example, farmers in this size of wheat enterprise used on average 131 kilogrammes 

of seed at a cost of $73.36 per hectare. The price per unit was, therefore, calculated as the cost 

per hectare divided by the amount applied. Similar calculations were made for fertilizer, 

chemicals and irrigation items. For irrigation, the pumping cost of $150.00 per hectare was 

divided by the total amount of water, in millimetres, applied to the crop. This gave a cost of 

$0.27 per millimetre of water applied. 

The other items on the budget for which the quantity applied was not available or could 

not be assigned a value had only the cost per hectare reported. The cost per hectare 

represented, as noted before, the average cost for the respondents in the sample for this size 

class. Thus, pest control of the quelea bird has a cost per hectare of $15.00. Tractor expenses 

and the combine harvest items, on the other hand, included the aggregate machinery 

operation, maintenance, fuel and repair costs. The crop levy on output was calculated as ten 

RESULTS 78



Table 5.4 Wheat Enterprise Budget-120 Hectare Operation 

  

  

  

Price per Cost per 
Item Units Unit Quantity Hectare 

Revenue: 

Wheat sales tonnes $ 285.00 5.98 $ 1,704.30 

Gross Returns “$ 1,704.30 

Variable Costs: 

Seed Kilogrammes 0.56 131.0 $ 73.36 

Ammonium Nitrate kilogrammes 0.36 373.0 135.85 

Compound D kilogrammes 0.32 650.0 208.40 

Lime kilogrammes 0.03 500.0 15.00 

Herbicide titres 5.81 3.1 18.00 

Insecticide litre 30.95 0.42 13.00 

Irrigation millimetres 0.27 558.0 450.00 

Quelea Control hectares 15.00 1.0 15.00 

Labour hours 6.67 18.0 120.00 

Tractor Expenses hectares 85.00 4.0 85.00 

Crop Insurance hectares 10.00 41.0 10.00 

Combine Harvest hectares 75 00 1.0 75.00 

Grain Transport hectares 32.00 1.0 32.00 

Levy hectares 17.04 1.0 17.04 

Interest on Working Capital for 6 months ($/ea) 62.90 

Total Variable Costs $ 1,030.55 

Fixed Costs: 

Machinery Depreciation 
$ 22.96 

Irrigation Equipment Depreciation 28 89 

General Overhead __103.06 

Total Fixed Costs 
$ 154.91 

Total Costs $ 1,185.46 

Net Returns $ 518.84 

Net Returns with respect to water ($/$ invested) 
4.46 

Net Returns with respect to labor ($/$ invested) 5.32 

Net Returns with respect to working capital ($/$ invested) 9.25 

Break even yield 4.16 

Note: Budget is average for 4 farms in this size class. Formulae as in 4.2.3 and 5.3.0. 
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Table 5.5 Variation of Returns with Size of Operation for Sample Surveyed 

  

  

  

  

Net Break Net Net Net 
Size of Number of Total Returns Even Returns/ Returns/ Returns/ 
Operation Respondents Costs Per Hectare Yield Water Labour Working Capital 

Highveid: 

30 ha 7 $1,329.56 $129.64 4.67 2.51 2.23 1.97 

60 5 1,415.64 442.59 4.97 2.20 3.25 13.24 

90 4 1,376.51 344.89 4.83 9.77 15.69 11.01 

120 4 1,246.00 458.30 437 9.31 15.20 14.55 

130 4 1,217.38 486.92 4.27 11.96 5.62 4.92 

180 2 1,250.19 608 01 439 3.97 6.78 15,42 

847 1 1,077.18 433.32 3.78 3.43 4.90 14.60 

Lowveld: 

200 1 852.30 4145.20 2.99 1.80 2.38 2.69 

440 1 973.75 251.75 3.42 2.35 4.69 13.24 

1,957 41 1,035.57 (66.57) 3.63 0.61 0.51 10.07 

Note: Formulae as in 4.2.3 and 5.3.0. 
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percent of revenue and the interest on working capital was computed as 13 percent of the 

variable costs for six months. The interest on working capital is the opportunity cost of capital 

and was taken as the prevailing commercial loan interest rate. The levy on output is used to 

finance the commodity association. 

The fixed costs are essentially ownership expenses the farmer would incur even if he did 

not plant a crop of wheat. The ownership expense considered for the wheat enterprise was 

the depreciation of machinery and irrigation equipment using the straight line depreciation 

method. The depreciation was calculated by subtracting the salvage value of the equipment 

from its current value and dividing this difference by the equipment’s useful life. The per 

hectare expense was then calculated by dividing the depreciation over the total cropped area. 

The total cropped area rather than just the wheat area was used because depreciation is a 

shared expense across crop enterprises. The useful life of machinery was taken to be 12 years 

based on an annual use of between 400 and 600 hours (James and Stoneberg, 1977). The 

uscful life of irrigation equipment was taken as 15 years. The other ownership expenses not 

covered in the depreciation are subsumed within the general overhead expense which is, by 

AGRITEX convention, ten percent of the variable costs. 

As indicated in Table 5.5 there is a general rise in net returns of wheat with increasing size 

of operation up to the 180 hectare operation on the highveld, whereas in the lowveld net 

returns increase up to the 440 hectare operation. Net returns for the largest operations, 847 

and 1,957 hectares in the highveld and lowveld respectively, decline relative to smaller sized 

farms. The 1,957 hectare operation actually registers a loss of $66.57 per hectare. This loss is 

associated with increasing costs with size of operation in the lowveld. On the highveld, total 

costs decline with size of operation. There is a downward trend between the break-even yield 

and wheat area on the highveld whereas in the lowveld the trend is upwards. The break-even 

yield is the yield at which the gross revenue would just cover the total costs. However, because 

of the small sample size in the lowveld the upward trend in the break-even yield and other 
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measures are, at best, tentative. The net returns to water, labour and capital, on the other 

hand, rise with increasing size of operation in both regions. The net retums to these factors 

represent the contribution of each to net returns. The net returns to a factor were obtained 

by subtracting all costs, except those for the factor in question, from gross revenues and 

dividing the difference by cost of the factor in question. 

5.4.0. Hypotheses Tests 

Although the results of the hypotheses tests on the survey data cannot be generalized over 

the whole population, due to sampling problems discussed in the preceeding chapter, they are 

valid at least for this sample. In this section, the cutoff point for significance is the five percent 

level. Results which achieve at least this level are referred to as significant, otherwise, they are 

referred to as non-significant or insignificant. In addition, due to limited observations in the 

lowveld, only highveld farmers were used in the hypothesis testing. 

5.4.1.Economies of Size 

The relationship between wheat area and net revenue from Table 5.5 for highveld wheat 

operations measuring 30, 60, 90, 120, 150 and 180 hectares has a significant correlation 

coefficient of 0.86. The wheat area was responsible for 66 percent of the decline in total costs 

as the size of wheat operation increased over this range. However, if the 847 hectare operation 

is included in the analysis the correlation between wheat area and net revenue drops to a 

non-significant 0.14. The lower linear correlation with the 847 hectare operation is probably 

due to the lower net revenue generated by this wheat operation as indicated in Table 5.5. 
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The evidence would seem to point towards an extreme point within the 180 to 847 hectare 

range of operation where net revenues could be optimised. To explore this possibility, 

ordinary least square estimation of a quadratic response function between net revenues and 

the range of wheat operations gave the following equation: 

NR = 232.43 + 2.89 AWT - 0.003 AWTSQ 

(2.86) (3.52) (-3.47) 

AdjustedR? = 0.63 F = 6.18 

where NR is the net revenue, AWT is the wheat area, AWTSQ is the wheat area squared and 

the t-statistics are in brackets under the parameter estimates. Wheat area explains 63 percent 

of the variation in net revenue. The F value of 6.18 was significant. The t-statistics for the 

constant, the area of wheat and the area of wheat squared were all significant. Differentiating 

the net revenue regression equation with respect to the area of wheat and equating this to 

zero, results in an optimum wheat area of 481.66 hectares to maximize net revenue per 

hectare. 

The quadratic response function between net revenues and the range of wheat operations 

excluding the 847 hectare operation gave a regression equation of a similar magnitude to the 

one above. The regression equation was as follows: 

NR = 175.90 + 4.33 AWT - 0.010 AWTSQ 

(1.09) (1.23) (-0.61) 

AdjustedR? = 0.62 F = 5.01 

where the variables are as defined above. Solving the regression equation for optimal size of 

operation indicates that an area of 216.65 hectares would be required to maximize net 

revenue. The F statistic and all the parameter estimates of the regression equation were 

insignificant. Therefore, including the 847 hectare operation in the quadratic response 

function gave a better response function with respect to significance of the parameter 

estimates. 
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The quadratic response function between the average total costs and the size of wheat 

operations, including the 847 hectare farm, gave the following equation: 

ATC = 41.52 - 0.269 AWT + 0.0003 AWTSQ 

(7.11) (-4.55) (4.13) 

Adjusted R?=0.81 F=13.91 

where ATC is the average total cost, the other variables are defined above and the t-statistics 

are in brackets under the parameter estimates. Wheat area explains 81 percent of the variation 

in average total costs. The F value and the t-statistics for the equation are all significant. 

Differentiating the average total cost equation with respect to the area of wheat and the 

expression to zero, indicates an optimum wheat area of 44.83 hectares to minimize total cost. 

The quadratic response function between the average total cost and the range of wheat 

operations excluding the 847 hectare operation gave the following regression equation: 

ATC = 57.49 - 0.676 AWT + 0.002 AWTSQ 

(13.61) (-7.34) (5.18) 

Adjusted R?= 0.97 F = 75.06 

where the variable are as defined above. The F value and t-statistics are all significant. The 

total cost minimizing size of operation derived from solving the regression equation is 169.00 

hectares. 

5.4.2. Relationship between Wheat Area and Capital 

There is a non-significant linear correlation of 0.198 between the ratio of wheat area to the 

total cropped land and the present market value of farm machinery and irngation equipment 

for wheat operations including the 847 hectare operation. The quadratic regression analysis 

between the ratio and the present market value of capital with the 847 hectare operation had 
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a non-significant F statistic and parameter estimates. When the 847 hectare operation is 

excluded the linear correlation was still non-significant. Likewise, the quadratic regression was 

non-significant. 

5.4.3. Relationship between Price of Water and Amount Applied 

There is a non-significant negative linear relationship between the the price of water as 

reflected in the pumping costs and the amount of water applied to the wheat crop for the 

highveld operations. The correlation coefficient for all operations was -0.023. The correlation 

coefficient without the 847 hectare operation was also not significantly different from zero. 

The non-linear relationships in both cases were non-significant. 

5.4.4. Wheat Productivity and Capital 

The linear correlation between capital investment and productivity was a non-significant 

0.112. When the 847 hectare operation was excluded the linear correlation of 0.477 was 

significant. This indicates that for wheat operations other than the 847 hectare operation 

capital explains 48 percent of the variation in yield. The quadratic equations with and without 

the 847 hectare operations between yield and capital were non-significant. 

5.4.5. Wheat Productivity and Water Supply 

There was a negative linear correlation between yield and the water supply or potential 

wheat area of -0.243 which was non-significant. When the 847 hectare operation was 

RESULTS 
85



excluded the linear correlation was a non-significant -0.007. The examination for non-linear 

relationships with and without the 847 hectare operation produced non-significant findings. 

5.4.6. Wheat Productivity and Farm Size 

There was a positive but non-significant relationship between wheat productivity and the 

farm size and the area grown to wheat across all farms. The linear correlation between yield 

and farm size was 0.21. Yield correlated with the wheat area resulted in a correlation 

coefficient of 0.37. The quadratic response function of yield to area under wheat with the 847 

hectare farm revealed the following relationship: 

YD = 4.82 + 0.02 AWT - 0.00008 AWTSQ 

(8.57) (1.41) (-0.94) 

Adjusted R? =.11 

where YD is the yield, the other terms are as previously defined, and the t-statistics are in 

brackets under the parameter estimates. The parameter estimates of area of wheat and the area 

of wheat squared were not significant. The quadratic response function with respect to farm 

size with the 847 hectare farm was also non-significant. 
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SUMMARY, CONCLUSIONS AND POLICY 

IMPLICATIONS 

The summary of the thesis, its conclusions and policy implications are presented in this 

chapter. The chapter also identifies areas for further research based on the results of the 

present study. 

6.1.0. The Wheat Production Problem 

Zimbabwe is at present 85 percent self-sufficient in wheat and would like to increase 

production in order to meet the growing demand for the commodity. The wheat producing 

agricultural sector is dominated by large scale producers. Less than 0.01 percent of the 

nation’s population, is responsible for 94 percent of its wheat production. The country is 

faced with the issue of whether it will remain dependent on the large scale sector for future 

expansion of wheat production. 
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The first objective of this study was to trace the evolution of the wheat industry in 

Zimbabwe within the context of the country’s economic development. This was 

accomplished in Chapter 2. The second objective was to develop enterprise budgets for 

different sizes of wheat operations. The third objective was to analyze the resource use of 

these different classes of wheat operations. The final objective was to examine wheat 

productivity as it relates to farm size, capital and water supply. 

A summary of the hypotheses associated with the third and fourth objectives were as 

follows: 

(1) Economies of size exist in wheat production 

(2) The ratio of wheat area to the total cropped and to the total 

arable area increases with the present market value of 

machinery and irrigation equipment. 

(3) There is an inverse relationship between the price of water 

and the amount applied to the wheat crop. 

(4) The productivity of wheat land is directly related to the 

present market value of capital equipment. 

(5) The productivity of wheat is directly related to the 

availability of water. 

(6) The larger the farm size, the higher the productivity of 

wheat land. 

6.2.0. Evolution of the Wheat Industry in Zimbabwe 

Wheat was introduced to Zimbabwe in the late nineteenth century from Europe by white 

settlers and was for 75 years a minor crop in the country’s production. The country umported 
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the bulk of its wheat and what little that was produced was not of good baking quality. By 

the late 1930’s ongoing agricultural research efforts had found that rainfed summer wheat was 

impractical because of disease infestation. The country was, however, quick to adopt Green 

Revolution wheat varieties which were adapted to local conditions. The only option open to 

the country was irrigated winter wheat which began with flood and later employed sprinkler 

irrigation. 

Beginning with the Unilateral Declaration of Independence (UDI) in 1965, the 

government made self-sufficiency in the production of wheat a policy objective. The result 

was that large scale operations, which took advantage of the incentives offered by government, 

low interest loans and a guaranteed producer price, were able to make the large capital 

investments required for wheat production. These investments involved the construction of 

farm dams, urigation schemes and purchase of farm machinery. Direct farm subsidies had 

been missing in earlier efforts aimed at encouraging production of wheat. These efforts had 

involved research into rust-resistant summer wheat varieties and import duty rebates to 

millers who blended imported wheat with at least 20 percent local content (Weinmann, 1975). 

The wheat industry in Zimbabwe was, therefore, able to expand under the the protection 

and insulation of international economic sanctions and the self-sufficiency food programme 

enacted by government after 1965. The country saw its self-sufficiency in wheat production 

grow from four percent in 1965 to complete self-sufficiency in 1977 and 1978. The other factor 

that facilitated this development was the introduction of high-yielding input-responsive wheat 

varieties which were the result of the Green Revolution (Daryample, 1986). The agricultural 

research and extension service in the country has been somewhat succesful in adapting these 

varieties for local production. 
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6.3.0. Wheat Production Study Methods and Results 

The wheat production study consisted of a survey of production practices from which 

budgets for ten different size operations were constructed. The budget information was the 

primary aim of the study. The budget information was, thus, used to evaluate several 

hypotheses on resource use. Budgets were constructed for the 30, 60, 90, 120, 150, 180 and 

847 hectare operations of the highveld and the 200, 440 and 1,957 hectare operations in the 

lowveld. In the highveld, the 847 hectare operation was an outlier, being the only one of its 

size in the region. There were also single respondents for the operations in the lowveld, 

suggesting that these too might not be typical budgets. The more typical cases were, thus, 

those on the highveld which ranged in area from 30 to 180 hectares. The population size 

distribution indicates that 90 percent of wheat operations are below 200 hectares in area. It 

is likely that future expansion of wheat area will come from this size class. The analysis of 

the budget data was, therefore, restricted to the highveld operations including and excluding 

‘the 847 hectare operation. 

The highveld budgets indicated that net revenues increased with the size of operation to 

the 180 hectare size class and fell for the 847 hectare operation. The net returns in the lowveld 

were much lower because of the lower yields obtained there. There was significant linear 

correlation between per hectare net returns and size of operation. Quadratic response 

functions between net returns and size were estimated. Solving these functions indicated an 

optimal size of wheat operation between 200 to 500 hectares. This would be the optimum size 

of operation for maximizing net returns. However, the optimal size of operation indicated by 

solving the quadratic response function between the average total cost and size lies between 

45 and 169 hectares. This suggests that the average total costs are minimized in this range. 
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The hypotheses tests indicated that there is a highly positive linear relationship between 

net revenues and the area of wheat. The adjusted linear correlation coefficient of 62 percent 

was significant. However, the relationship between the ratio of the wheat area to the total 

cropped area and the present market value of farm equipment and irrigation equipment had 

a non-significant positive linear correlation of 23 percent. Thus, only 23 percent of the 

variation in wheat area could be explained by capital equipment investment. Furthermore, the 

correlation between the ratio of the wheat to the total arable area and the farm capital 

investment had a non-significant linear correlation of 29 percent. 

There was practically no linear relationship between the price of water and the amount 

applicd to the wheat crop. Thus, pumping costs did not to have much effect on the amount 

of water applied to the crop. Some linear correlation, on the other hand, existed between 

wheat productivity and the present market value of capital investment. Thus, 48 percent of 

the variation in wheat yield was accounted for by the capital investment. No significant 

relationship existed between productivity and the water supply. In addition, there was a 

non-significant positive linear relationship between farm size and productivity. The total farm 

size only explained 21 percent of the variation in wheat yield. 

6.4.0. Conclusions 

An attempt was made to answer some of the development and production issues that 

relate to wheat in Zimbabwe. However, given the fact that the primary goal of the wheat 

survey was the collection of budgetary data, the analysis of this data set outside this scope 

has not been completely satisfactory. The cross-sectional design of the data meant that only 

survey specific results could be generated. These would not apply across time nor could they 

be generalized to a larger population because of limted sample size. 
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The data revealed economies of size are present in wheat production. The optimal size 

of wheat operation on the highveld to maximize net returns would seem to lie in the 200 to 

500 hectares range. The size of wheat operation that would minimize cost, on the other hand, 

would lie in the 45 to 170 hectare range. 

The capital intensive nature of the wheat enterprise is confirmed by the fact that there is 

a direct linear relationship between productivity and the present market value of capital 

investment. A higher capital investment portfolio could enhance the timeliness of operations 

that are critical for wheat, in particular combine harvesting. The ratio of wheat area to the 

total arable land seems to explain the variation between wheat area and capital slightly better 

than the ratio of wheat area to the cropped area, although both relationships were 

non-significant. 

The role of capital in agricultural productivity in Zimbabwe is one issue that has not been 

extensively reviewed, and the positive, even though non-significant, correlation between 

capital and productivity result of the study indicates that this is an important factor. The study 

does, however, tend to support the Weiner, Moyo, Munslow and O’Keefe (1985) position 

that land productivity is inversely related to size, which is also shared by Cornia (1986). The 

wheat farms surveyed had 56 percent of the potentially arable land that was cropped. This 

was, however, a slightly higher rate of land utilization than the average 35 to 52 percent of 

potentially arable that was cropped in the large farming sector reported in earlier studies 

(Weiner, Moyo, Munslow and O'Keefe, 1985). 

The wheat enterprise requires mechanization and it becomes a viable proposition for large 

operators to spread their fixed costs over a large are in order to make a reasonable profit on 

a winter crop. This profit is achieved in spite of the fact that the data shows no significant 

relationship between wheat yield and the capital investment. Yield is likely to be more of a 

function of wheat variety per se than capital asset investment ceteris paribus. Furthermore, 
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the study was unable to find a relationship between pumping costs and the amount of water 

applied and between wheat yield and the water supply. This suggests that price alone is not 

the principal consideration in water use. The opportunity cost of water would have to be set 

against the additional benefit of a summer crop and risk considerations. 

6.5.0. Policy Implications 

The study has shown why caution is necessary in making broad policy recommendations 

on wheat production based on limited data. Policy makers often resort to institutional 

memory with the result that there is, virtually, continuity in policies across government 

administrations (Sylvester, 1985). In the Zimbabwean case this has meant retaining producer 

incentives that have been in existence since 1965. There has even been a revival of research 

into summer wheat varieties that had earlier been abandoned in the first and third decades 

of this century. The latest thrust in summer wheat research is designed to encourage 

participation of more peasants in wheat production. This amounts to a recognition by 

government that the large scale farming sector has received the bulk of government producer 

subsidies and is, thus, an attempt to redress this. 

However, the results of this study indicate that a practical approach to increase wheat 

production may support large-sized wheat operations. These are more profitable than either 

small or very large operations. The ownership of these operations has distributional effects 

on income. Furthermore, some of the largest wheat operations are government owned and 

produce less than ten percent of the country’s wheat output. There is, however, a trade-off 

between producer goals that seek to maximize net revenues and social goals of minimizing 

costs. This is indicated, in the study, by the different optimal farm sizes obtained from solving 

the non-linear regression equations of net returns and average total costs with size of 
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operation. An optimal size of between 45 and 170 hectares minimizes costs whereas net 

returns are maximized by wheat opearations in the 200 to 500 hectare range. 

The fact that there are few large-sized operations in the country is perhaps an indication 

of the unattractiveness of very large wheat operations. However, some of the largest wheat 

Opeartions are government owned and produce less than ten percent of the country’s wheat 

output. The government could reduce its largest wheat operations to a more least cost 

optimumsize and make a profit without adversely affecting the country’s total output. At a 

time when there are major capital constraints to undertaking investments of this magnitude, 

medium sized operations are a national cost savings. The wheat enterprise on its own would 

not justify the setting up of large irngation schemes. As a matter of fact, wheat is not the 

major crop in area and not the major source of revenue on the often cited large “wheat” 

farms. 

There is no doubt that government policy will continue to promote wheat production 

within the scope of a self-sufficient agricultural policy. It will still maintain the level of 

incentives to producers by providing subsidized loans for irrigation investment. As Esteva 

(1987) maintained, most governments facing the challenge of meeting the the food needs of 

the people are keenly aware of the need to protect domestic production from being 

undermined by a food import dependency. Food sovereignty is a cherished goal. However, 

production economies may indicate that this approach is not efficient. 

6.6.0. Implications for Future Research 

The competing uses of water between wheat and summer crops is an area in which further 

work needs to be done. Framji and Mahajan (1972) had even suggested that the compatibility 
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of different crops and winter wheat with respect to timeliness of operations and fertilization 

is an issue. This latter point, however, seems to have been reasonbly resolved by agronomic 

research efforts since then but more work is still needed on the effects of minimum tillage on 

the yields of summer and winter crops. 

The study would have been strengthened if the sample had contained wheat operations 

in the range of 200 to 800 hectares as a basis for ascertaining the optimum size of operation 

as determined by the data. More effort should have been made to make the sample 

correspond to the population distribution so as to avoid nonrepresentiveness. The study also 

covered a lot of detail in its survey questionnaire (Appendix A) that because of broad 

approach was not designed to specifically address some of the issues considered in this thesis. 

A less ambitious although perhaps more successful effort would have been to focus on fewer 

issues in greater detail. Since there was no precedent to this study of the economics of large 

scale wheat production in the country, a comparative local perspective of the study design 

was missing. The study had to settle for incorpating what would be ynnecessary elements in 

more focused studies. 
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EXTUMERATOR,: 

  

  

  

  

  

DATE: 

FARMER: / 
LAST FIRST MIDDLE 

FARMER OODE: 

ADDRESS: 

TELEPHONE: I.C.A. 

1. Do you cwm or lease your farm? 
  

COME: own = 1 

lease = 2 

i]
 

- 2) If you leasc, what are the terms of the lease? 
  

  

b) How much are you paving per month or annum? 
  

  

  

  

  

  

  

  

  

3. Total cropped area (1996) ha. 

4. Why do you grow wheat? 

5. Area planted to winter wheat (1986) ha. 

6 Have you planted any other winter crop? (1986) ha. 

7. Would you invest entirely on livestock as a winter enterprise? 

2. If yes, why? 

9, If no, why not? 
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10. ‘ron was winter wheat First grow? 

“he CROPPING HIS™Py : 

  

TEED IN WHEAT PRODUCTICH IN THE 1970'S 

11. 4} Did you change the arca vou planted to wheat during the 1970's? 

  

  

  

  

  

          

+/- PERIOD RENSON 

CONS: = incrensc 

= decreisce 

TRIAD IN WHEAT 

11. b) Dic vou change 

PRODUCTION 1980-86 

the area you planted to wheat during the 1980's? 

  

  

  

  

  

        
  

  

  

  

  

+/- PERIOD REASON 

CONE: + = increase 

- = decrease 

(Additional space for rcasons) 

12. In what voor did vou tet vour best vields and why? YEAR: 
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13. In what vear did you get your worst vields and why? YEMR: 

Reason: 

  

  

  

14. b) How does the source of water affect your crcp rotation? 

  

  

  

  

lt. c) 9 Why do you choose this cron mtation? 
  

  

  

  

  

  

15. Would you tell us about your crop rotation? (for example, what noroblems do 
you have in the ploughing, planting and harvesting of your crops) 
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16. 

17. a) 

What wheat varicties have been crown recently? 

VARIETY 

Senqwa 

Rusape 

Torim 72 

Angwa 

Chiwore 

Tokwe 

Gf Standard 

Oldafo Yecore 

Oldafo 30 

Oldafo 38 

Oldafo Torim 

Oldafo 11R 

Zambezi 

Gwebi 

YARIETY 

Senqwa 

Rusane 

Torim 73 

anowa 

Chivore 

Tokwe 

@? Standard 

Oldafo Vececr:. 

Qldafo 30 

Oldafo 38 

Oldafo Turim 

Oldafa i1R 

Zamhezi 

CGwebi 

  

  

What are the reasons for your choice of variety in 1986? 

YEAR ACTUAL PLANTING PLANTING YIELD 
1985 PREFERRED GROAN DATE METHOD SEEDRATE (Tonnes/ha) 

1 

YEAR ACTUAL PLANTING «SLANTING YTELD 
1986 PREFERRED GROW DATE METHOD SECDRATE (Tonnes/ha) 

ecco rene ete le ee he ee 
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17. b) 

17. c) 

17. a) 

17. e) 

18. a) 

18. c) 

If you did not elant the variety of choice this year - what was the reason? 

  

  

  

How do you think the seed nroblem can be corrected? 

  

  

  

“hat wheat grade did you get Jast year? 
  

What grade co you normally get? 
  

What nitrogen application do you normally apply (kg/ha) ? 

  

Are your soils analysed? 
  

CODE: YES = 1 

Ne) = 2 

If YES, how often are they analysed? 
  

Who does the analysis? 
  

If NO, how do you determine your fertiliser levels for the wheat crop? 

  

  

What is recarmended? (kq/ha) 
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Ww. oc! 

13. 

21. A} 

21. b) 

Bo you have any rroblens in the collection and delivery of fortilizer? 

  

  

What is the major weed problem for wheat und/or barley? 
ee 

  

  

“hat herbicide and/or herbicide cambination do you use on winter wheat/and or barley? 

  

HERBICIDE TIME OF APPLICATION AMOUNT APPLIED (Litre/ha) 
  

  

  

        
  

Which of these do you generally consider to ke a problem? 

PROBLEM EVEPY YEAR 

Rust dn ees 

Aphids cee eeeee 

Rollworms 

Quelea is ee, 

Prost na ee eee 

Late rains sg. aes 

Combine loss _..........- 

CODE: Major 

Minor 

No problem 

ewe senereons 

What insecticides do you use on vour pests? 

Appendix A. Questionnaire. 
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PROBLIMS SOME YENRS 

eee rm saree sece 

Peer cca rsosrece 

Cem mene secees 

ESTIMATED % 
OF CROP LOST 
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D.  BOOTPMENE INVENTORY 

  

  

  

  

  

  

  

            
  

  

  

  

  

  

  

  
  

  

            
  

  

22. How many tractors de you own? 

MAKE (h.p.)} YER OPERNTIONAL 

YES | No 

23. bo you own or uSe a land plane? 

CODE: YES = 1 

NO = 2 

24. How has the lack of spares affected your field operations? 

25. I£ you own a combine, what is the make and when was this bought? 

OPERF TIONAL 
IKE YEAR 

YES NO 

26. How do you harvest? 
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27. 

28, 

29. 

E.1 

30. 

31. 

33. 

>
 

we
 

° 

If you can contract harvest; what is your relationship with the contractor? 

  

CODE: good = 1 

indifferent = 2 

poor = 3 

Nees the contractor arrive? 
  

CODE: Always on time = 1 

Frequently on time = 2 

Occasionaly on time = > 

Never on time = 4 

What is and how far is your n@arest grain marketina depot? 

km 

  

WAVER USAGE 

OW FARM DAM 

What was the cost overrun between the initial quotation for your dam 

construction and the final costs? 
  

  

  

What tyre of financing was necessary for dam construction? 

  

  

QCOVERNBTO? OFM 

If you abstract from a government dam how much water are you allowed in 

agreement with the Minister of Water Development? 
  

litre/sec 
  

What is the name of the government dam? 
  

What is the charce per 1 000 m> of watcr? 
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E.3 

36. 

37. 

How has the incrcasc in the cost of water influenced your wator uso? 

  

  

  

TRRIGATION STRATEGY 

Do you use irrigation scheduling? — 
  

CODE: YES = 

» = 2 

How do you schcdule your irrigation? 
  

QODE: Evaporation pan = 1 

Tensiameter = 2 

Soil auder . = 3 

CFU graphic package =! 

2c camputer package = 5 

Other = 6 

  

  

  

  

what. impact has your scheduling method had on your wheat production? 
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39, How often did vou irriaatc in 1985? 

L 

WATER APPLICATION NET AMOUNT mm (per working day) 
  

Pre-irriqation 
  

Germination 
  

Emergence 
  

Irrigation 1 
  

2 
  

3 
  

  

  

  

  

  

  

10 
  

ll 
  

  

13 
  

14 
  

15       
  

10. What is your application in 11 hours? m (net) 

al. a) “hat is vour total labour force? 
  

  b) How many of these attend to irridation? 
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16. 

19. 

If you anticinatad a droucht what vould vou do? ee 
ODE: = Cut beck on wheat area = 1 

Cut. back on supplementary irrigation = 2 
.Cther = 3 (specify) . 

What type of irrigation equipment de you own? 
  

QOME: Hand move = 1 - 
Mechanical = 2 
Flood = 3 

Who desioncd vour irricaticn scheme? 
  

  

  

  

When was the irrianation scheme installed? 

  

What was the total cost? 
  

  

Would you increase the area under irrigation now? 

  

  

CODE: YES =1 

NO =2 

If YES, why? 
  

  

  

If "NO, why not? 
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50. 

51. 

52. 

5. 

56. 

  

  

What do you think are the advantages of mechanical move equipment? 

  

  

  

  

Would you consider investing in "mechanical move" equipment purely for wheat? 

CODE: YES =1 

NO =2 

Why or Why not? 
  

  

That wore your pumpina cests in 1695? 
  

  

Uhat were your replacement costs in 1985? 
  

  

  

What were your repairs and maintenance on irrigation equipment in 1985? 

  

  

  

  

Overall, what is vour maior input cost? 
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5A. a) 

58. b) 

Plowisc indictte the ms 

crops (on a per hectarc basis) for 1985. 

t of inputs used on your wheat and other winter 

  

  

  

  

  

WHEAT 

INPUT AMOUNT cost AMOUNT 

Labour 

Tractor 
operation and fuel 

Campound: kg 

  

Superphosphate (kq) 

  

N fertilizer (kg) 
  

Lime (kg) 

  

Seed (kg) 

  

Herbicide (ka) 

  

Insecticide (kg) 

  

Perial spraying 

  

Irrigation (recurrent) 
  

Cambine hire (ha) 
with own fucl 

  

Cambine hire with 

contractor fuel 

  

Transport out 

  

Insurance 

  

Levy 

  

Sundries (Other)         
  

What yield levels of wheat do you think will cover your input costs? 
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59. 

$0. 

“hat supmort oxtension scrvices do you have with reqard to wheat 

production? 

  

  

  

Would you comment on what can be done to double wheat production in 

Zimbabwe over thc next 10 to 15 years? 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

Appendix A. Questionnaire. 
117



9
=
 

SIMUTLJ 
a
y
o
 

Y
I
M
 

suep 
azeatad 

axreys 
saypoyatog 

ulTey 
uMO 

fb 
= 

(quoummad) 
yybtT 

Moly 
GS = 

€ 
= 

r
e
e
 
Q
U
 
A
M
L
L
T
S
A
O
!
 

(Arezodui 
33} 

quATs 
sory 

{ 
p 

wtvy 
UMC 

33000 

 
 

 
 

98ET- 
S8oT 

 
 

 
 

S86T 
beset 

 
 

 
 

9861- 
S86T 

 
 

 
 

S86T- 
peel 

 
 

 
 

986T- 
SB6T 

 
 

 
 

 
 

S86l~ 

bs6t 

 
 

 
 

986I- 

S86T 
 
 

 
 

S86I- 
b86T 

 
 

  
a
s
t
 
w
a
 

A
O
L
L
O
T
e
N
T
 

A
W
W
I
N
G
R
T
d
d
N
S
 

  
a
d
A
L
 

T
I
O
S
 

      
d
Q
D
     

S
0
0
 

B
E
A
R
T
 0) 

    
C
a
T
M
I
s
N
t
 

ALTOWdWO 

    
 
 

“AT 

“MII 

‘II 

“1 

W
a
i
)
 

30 

a
Q
u
N
O
S
 

118 
Appendix A. Questionnaire.



Appendi 

Appendix B. Ilypotheses T 

x B. Hypotheses Tests R 

ests Raw Data. 

aw Data. 

119



AWT ACRP RATIO WSUP PUMPC AIRRG INVES YD CAP AWTSQ 

100 102 1 124 -90 685 1 7 179000 10000 
35 364 0 100 171 +665 2 5 -90000 1225 
40 445 0 38 197 396 3 5 -90000 1600 

101 445 0 264 -90 484 2 6 -90000 10201 
141 +591 0 150 25 427 2 5 197000 19881 
40 304 0 -900 56 -90 -9 6 ~90000 1600 
63 315 0 76 tll 671 1 6 -90000 3969 
24 «121 0 25 180 825 1 4 75200 576 
72 290 Q -900 201 450 2 8 150000 5184 
20 186 0 90 “90 630 2 5 -90000 400 
52 340 0 430 152 593 2 8 ~90000 2704 

130 240 1 150 231 585 2 6 -90000 16900 
67 311 0 70 22¢ 500 2 6 -90000 4489 
80 200 0 170 150 508 2 6 114500 6400 

160 202 1 200 106 663 2 7 89500 25600 
30 284 0 55 167 700 1 6 50000 900 
73 146 1 156 106 438 2 5 40000 5329 
26 «240 0 34 154 914 1 “9 -90000 676 
51 403 0 6100 176 643 2 6 31000 2601 
84 891 6 -900 241 396 3 6 -90000 7056 
28 230 0 -900 196 612 2 6 84000 784 

100 295 6 300 139 484 2 5 186000 10000 
24 «(146 0 -900 188 663 2 5 28000 576 
24 69 0 31 80 594 2 5 -90000 576 

117) 279 0 -900 -90 7290 1 7 -90000 13689 
40 271 0 2120 156 364 3 5 55400 1600 
69 293 0 162 196 584 2 6 97500 4761 

146 996 o 6150 103 564 2 7 135500 21316 
97 170 1 232 117 528 2 7 246500 9409 

158 449 0 200 120 572 2 6 -90000 24964 
95 147 1 100 -90 620 2 6 75000 9409 
55 283 0 60 109 440 3 5 160000 3025 

172 «9350 0 180 94 660 2 7 287500 29584 
31 31 1 50 145 560 2 7 59400 961 
30 323 0 40 167 550 2 5 28500 900 

153 517 @ 160 170 6500 2 6 -90000 23409 
135 500 0 150 -90 440 2 6 102000 18225 

NUMBER OF CASES READ = 37 NUMBER OF CASES LISTED = 37 
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The variables used in the analysis were as follows: 

AWT is the area of wheat in hectares, 

AWTSQ is the area of wheat squared, 

RATIO is the ratio of the wheat area to the total cropped area, 

ACRP is the cropped area, 

WSUP is the water supply expressed as the potentially irrigated land in hectares, 

PUMPC is the pumping costs in $/ha, 

AIRRG is the amount of water applied in millimetres, 

INVES is the inverse of the pumping costs, 

YD is the yield in tonnes/ha and 

CAP is the current market value of machinery and irrigation equipment. 

121 
Appendix B. Hypotheses Tests Raw Data.



Appendix C. Wheat Enterprise Budgets. 

Appendix C. Wheat Enterprise Budgets. 122



Appendix C. Wheat Enterprise Budgets.  



Appendix C. Wheat Enterprise Budgets.  



Appendix C. Wheat Enterprise Budgets.  



Appendix C. Wheat Enterprise Budgets.  



Appendix C. Wheat Enterprise Budgets.  



Wheat Production Budget - 180 Ha Operation - 1985 Prices 

Yield = 6. 52tonnes/ha 
Producer Price = 285.00$/ha 

GROSS RETURNS 1858.20 

Variable Costs Units Prac Dollars 

Pre harvest Expenses: 

peed (kg) 140.00 . 50 70). 00 
Ammonium Nitrate (kg) 307.00 oll 119.97 
Compound D (kg) : 6o8 00 .29 1386.02 
Lime (kg) 500.00 038 15.00 
Herbicide (litre/ha) 2.80 6.25 lanes) 
Insecticide (litre/ha) fh. 33 1 Be 10.00 

Irrigation ($/ha) 662.00 31 205.00 

Q@uelea Control ($/ha) 15.00 

Labour ($/ha) 102 57% 

Tractor ee Repairs and Maintenance ($/ha) 94.60 

Crop pase ae ($/ha) it ae 

TOTAL — HARVEST EXPENSE © ($/ha) 842.80 

Combine Harvest ($/ha) 80.00 

Transport to Depot ($/ha) 47.00 

Levy iene) 18.58 

TOTAL HARVEST EXPENSES ($/ha) 1d 558 

Interest on Working Capital for 6 months ($/ha) 64.24 

TOTAL VARIABLE a (3/ha } LOS2 463 

Fixed Costs 

Machinery Depreciation ($/ha) 25419 

Irrigation Equipment Depreciation ($/ha) 1 5O 

General Overhead ($/ha) 105.26 

TOTAL FIXED EXPENS ES ($/ha) 137.95 

(‘TOTA L costs ($/ha) 1190.58 

NET RET RNS ($/ha) 667.62 

NES RETURNS /WATER ($/E imvosted) 4.26 

NET RETURNS/LABOUR ($/% invested) 7.51 

JET RETUR ae S/WORKING CAPITAL (3/3 invested) id2 39 

BREAK EVEN YIELD 4.10 
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Peter Thembinkosi Ngobese was born on March 28 in Eshowe, South Africa. A citizen of 

Zimbabwe, he graduated from the University of Zimbabwe with a B.Sc. in Agriculture in 1981. 

Before pursuing graduate study in agricultural economics, he worked as a Land Use Planning 

Officer for the Resettlement Programme of the Government of Zimbabwe. 
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