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ABSTRACT

Although fertilizer use by smallholder farmers in Kenya started after 

independence in 1963, their lev(el of application has remained extremely 

low. They apply approximately one-third of the recommended level on 

coffee and between 5% and 60% on maize. This observed pattern of

application (extremely low) formed the major stimulus of this study.

The main objective was to identify the factors that influence the use 

of fertilizer among smallholder farmers in Muranga district. The sub

objectives included determining and quantifying the factors that influence 

the use of fertilizer, determination of the direction and magnitude of these 

factors and derivation of policy implications from the .study necessary to 

accelerate use of fertilizer by smallholder farmers.

Multiple regression models for fertilizer application on coffee and maize 

were estimated using the seemingly unrelated techniques suggested by 

Zellner (1962).

Primary cross-sectional data was collected using a structured 

questionnaire. The data was based on a random sample of farmers in 

kandara Division.

The study found that fertilizer credit , price of fertilizer and producer 

prices are statistically significant factors influencing use of fertilizer by 

smallholder farmers. Extension contact, literacy and price of manure were 

not found to be statistically significant factors influencing use of 

fertilizers.

Tentative explanations are given for any contradictions found in the study.

Policies recommended from the findings of the study include that 

fertilizer credit should be made available to farmers,proper produce pricing 

policies should be followed,fertilizer prices should be kept low and that 

farmers should be provided with smaller packages of fertilizer.Fertilize 

should also be distributed to the farmers in good time.



table  of contents

PAGE

Acknowledgements------------------------------------------- (j)

Abstract------------------------------------------------------  (jj)

CHAPTER ONE: INTRODUCTION----------------------------------  1

1.1 Background information------------------------------  1

1.1.1 The population----------------------------------  1

1.1.2 Agriculture in the economy-------------------  2

1.1.3 The structure of farm ing--------------------  5

1.2 Statement of the problem ------------------------------- 7

1.3 Objectives of the s tu d y ----------------------------------  8

1.4 Significance of the study — *------ ------------------- 8

1.5 Organisation of the rest of the paper--------------- 12

CHAPTER TWO: THE FERTILIZER SECTOR IN KENYA------------ 14

2.1 Past trends in consumption---------------------------  14

2.2 The structure of the fertilizer market------------  17

2.3 Fertilizer import procedures--------------------------  19

2.4 Donor financed fe rtiu lize r-------------------------------  20

2.5 Domestic production of fe r t iliz e r --------------------  21

CHAPTER THREE: LITERATURE REVIEW ----------------------  23

3.1 Literature on fertilizer demand---------------------- 23

3.2 Literature overv iew --------------------------------------- 33

3.3 Pres stud: relative to past stud ies------------ 34

CHAPTER FOUR: RESEARCH METHODOLOGY---------------------- 35

4.1 The study a rea -----------------------------  35

4.2 The target population-------------------------------  37

4.3 The sampling d es ign -------------------------------  38

(iii)



4.4 Strategy for data collection----------------------- 38

CHAPTER FIVE: MODEL SPECIFICATION AND ESTIMATION METHODOLOGY

5.1 Model specification-----------------------------------  40

5.2 The model-------------------------------------------------  42

5.3 Estimation procedure--------------------------------  44

5.4 The hypotheses tes ted -------------------------------  45

CHAPTER SIX: DATA DESCRIPTION AND ANALYSIS-----------  47

6.1:Data description--------------------------------------  47

6.2:The regression resu lts------------------------------ 49

CHAPTER SEVEN: CONCLUSION AND POLICY IMPLICATIONS 54

7.1: Conclusions-------------------------------------------- 54

7.2: Policy implications--------------------------------- 54

7.3:Limitations of the study and suggestions for further

research ----------------------------------------------  55

Footnotes -------------------------------------------------  57

Bibliography---------------------------------------------------  58

APPENDIX

(iv) PAGE

Questionnaire 62



LIST OF TABLES

TABLE I: Shares of different sectors to GDP (percentages) 1964-1987 3

(v )

TABLE 2: Wage employment by In du stry--------------------------------------  4 .

TABLE 3: Agricutural Inputs’ Costs 1979-87 in K£’000 ----------------------- 6

TABLE 4: Gross Marketed Production from small and large farms:

1974-1986 (current prices) ------------------------------------------  8

TABLE 5: Employment in large and small farms (man-years per hectare) 9 

TABLE 6: Shares of smallholders in production of selected crops: 1975/76

to 1985/86 in percentages---------------------------------------------  10

TABLE 7: Kenya’s Fertilizer consumption for .'the period 1963-88------ 16

PAGE

\

i



CHAPTEP 1

INTRODUCTION

1*1 Background Information

The republic of Kenya lies astride the equator. It is bordered by 

Tanzania in the South, Uganda in the West, Sudan and Ethiopia to the 

North and Somalia to the North East. It covers an area of 582,646 square 

kilometers of which 571,416 square kilometers are dryland and the rest is 

water. Altitude varies from sea level to 17,000 feet. This leads to great 

climatic variations w’hich allow a wride range of crops to be grown.

The greater part of the country (79%) receives rainfall less than SO 

inches per annum. Land of high and medium potential is only 8.6 million 

hectares out of the 44.6 million hectares of the country.

Administratively, the country is divided into 8 provinces and 41 

districts.

1.1.1 The Population

The population of Kenya has been growing very rapidly over the 

years. The average annual growth rate between 1962 and 1969 was 3.4% 

rising to 3.8% between 1969 and 1979 and was expected to increase to 4.1% 

between 1980 and 2000 (Kenya: Development Plan 1984-88). By the time of 

the last population census (1979), the population was 15,327,061. The 

average density was 27 persons per square kilometer though there w'ere 

major variations between provinces. Nairobi had a density of 1210 persons 

per square kilometer, Coast 16, North Eastern 2, Central 178, Rift Valley 19, 

Nyanza 211, and Western 223.

The bulk of the population (85%) live and work in the rural areas 

with 75% of the rural labour-force being engaged in farming and 

pastoralism (Republic of Kenya, 1986). The projected population by the end 

of the century is 36 million (World Bank 1987).



1.1.2 Ajsri

Agriculture is the back hone of the Kenyan economy since it provides 

food supplies to the country’s population, earns foreign exchange through 

provisions of exports, provides raw materials for the expanding agro-based 

industrial sector, is a major employer and the biggest contributor to the 

national product. Table 1 below shows the percentage shares of 

agriculture in GDP compared to other sectors in the economy since 

independence while Table 2 show’s wage employment in various sectors of 

the economy for the past few years.lt is no wonder that the government 

states that:

"By virtue of its contribution to the national product and to an even 

greater extent employment and foreign exchange earnings, agriculture 

is and will remain for many years to come the most important sector 

in Kenya’s economy”. [Republic of Kenya 1966 P. 124].

Despite its important contribution to the national economy, however, public 

expenditure on agriculture has been disappointing averaging between 10% 

and 11%.

Immediately after independence, Kenya experienced rapid increase in 

agricultural production due to such factors as adoption of high yielding 

varieties of crops, sub-division of former large farms to small scale farms, 

provisions of farm inputs, credit facilities and extension services. In the 

recent past (80s), however, increased agricultural production has been 

limited due to lack of new research breakthrough and limited availability 

of good agricultural land exercabated by rapid population increase, p»oor 

price incentives and escalations on input costs.
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Table 1: Shares of Different sectors to GDP, 1964-1987 (%)

YEAR Agrir 
ult ure

Mnnu. Mining Build 
fact ureAQuar ing

Electr 
A water

TradeATrans 
Hotel A stor,

1964 40 10.4 0.4 2.1 1.5 1.00 7.4
1965 34 11.4 0.4 2.1 1.5 11.1 8.3
1966 37 11.4 0.4 2.5 1.4 10.6 8.3
1967 36 10.3 0.5 2.5 14 9.7 8.9
1968 35 10.4 0.5 2.8 1.4 9.6 8.9

1969 34 10.7 0.4 2.6 1.4 9.6 8.5
1970 34 10.8 0.4 2.5 1.5 10.0 8.5
1971 33 11.5 0.2 2.5 1.5 10.3 8.3
1972 31 11.6 0.2 2.8 1.6 9.2 7.7
1973 30 12.7 0.3 5.1 1.3 10.9 6.3

1974 30 12.1 0.3 4.1 1.0 11.8 5.4
1975 36 11.7 0.3 3.8 1.0 10.9 5.0
1976 37 11.3 0.3 3.5 1.1 10.4 5.4
1977 37 12.0 0.3 3.5 1.2 10.3 5.3
1978 36 12.7 0.3 3.7 1.2 10.6 5.5

1979 14 13.1 0.3 3.9 1.3 10.7 5.7
1980 33 10.03 0.3 4.7 1.5 11.8 3.5
1981 33 12.66 0.3 4.8 1.6 11.2 6.4
1982 31 12.64 0.2 4.1 1.6 10.2 6.2
1983 30 12.82 0.2 3.6 1.6 10.1 6.6

1984 30 13.3 0.3 3.4 1.7 10.6 6.6
1985 29 13.3 0.3 3.3 1.6 11.1 6.5 .
1986 30 13.12 0.25 3.14 1.7 11.12 6.3
1987 30 13.22 0.25 3.12 1.7 11.38 6.3

Source: Republic of Kenya: Statistical Abstracts (various issues).
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Table 2: Wage Employment by Industry •

1982 1983 1984 1985 1986 1987

Agriculture 

& Forestry 223,867 231,068 235,649 240,879 248,455 257,000

Mining & 

Quarrying 3,025 3,550 4,089 4,790 5,501 4,400

Electricity 

and Water 13,999 17,263 17,440 17,754 18,190 19,200

Manufacturing 146,780 148,758 153,145 158,763 164,800 168,600

Construction 60,440 60,171 49,251 49,870 55,665 58,100

Wholesale and 

Trade 74,882 80,294 84,779 89,716 94,463 99,400

Transport and 

Communication 52,780 55,007 54,107 55,670 57,504 58,100

Finance and 

Insurance 43,654 45,608 50,154 53,363 55,980 57,500

Community,Social 

and Personal 

Services 426,604 451,559 471,090 503,361 519,934 541,000

TOTAL 1,046,031 1,093,278 1,119,651 ]1,174,366 1,220,492 1,262,700

Sources: Republic of Kenya: Statistical Abstracts, Economic Surveys

(various issues).
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Future development of Kenya’s agricultural sector is thus dependent 

c ritically on intensifying production. Intensification entails use of high 

qualitx inputs like fertilizers, pesticides, herbicides, high yielding seed 

varieties and good husbandry. Of these, fertilizer has been identified by 

several writers, notably Mwangi (1978) Kimuyu (1988) and Obatolu and 

Osajuy'igbe (1984) as the single most important input. FAO notes that:

After land and water, fertilizers are probably the most important 

input leading to increased yields. They were responsible for some 

55% of the increase in yields in developing countries between 1965 

and 1976. There is a clear relationship between higher yields or 

increasing applications of fertilizers and above average agricultural 

production." (Ogola, H. 1987 p.21)

In Kenya, fertilizer constitutes the largest percentage of purchased 

material agricultural inputs costs (see table 3) indicating their importance 

in agricultural production.

1.1.3 The Structure of Farming in Kenya

Kenya’s agriculture is characterized by both large-scale and small- 

scale farms. Large-scale farmers have sizes of holding exceeding 10 

acres, occupy approximately 30% of the land under production and produce 

25% of output. They apply close to the recommended levels of fertilizer.

Small-scale farmers on the other hand can be divided into two 

groups. There are the super smallholders who own a maximum of one acre 

only and produce mainly for consumption. The other group of smallholders 

are the commercial smallholders who own between one and ten acres of 

land. Most of them grow cash crops and are familiar with the benefits of 

fertilizer application but they generally 8pply sub-optimal levels of 

fertilizer (Kimuyu 1988).

5



Table 3: Agricultural Input Costs in K£’000

Material inputs 1982 1983 1984 1985 1986 1987

Fertilizer 14,685 14,341 21,118 39,265 34,080 43,280

Other Agric Chem. 12,273 11,910 12,062 18,365 21,930 14,970

Liv. Drug and

Medicines 5,804 * 5,335 8,866 9,685 10,330 15,470

Fuel &power 14,512 13,528 18,165 19,884 22,590 27,850

Purchased Seeds 5,156 5,640 17,585 15,775 23,730 20,090

Bags 5,581 6, 358 9,323 8,612 12,260 12,590

Manufactured

Feeds 10,529 9,775 17,975 17,669 18,890 20,910

Source: Republic of Kenya: Statistical Abstracts (various issues)



The smallholders occupy most of the land and contribute the largest 

percentage of the gross marketed agricultural production. Table 4 shows 

their contribution relative to large farmB.

They also contribute more employment per hectare than large farms. Table 

5 showB employment contribution per hectare when various crops are 

grown both on large and small farms. Table 6 on the other hand shows 

the shares of smallholders in production of selected crops for the period

1975-76 to 1985-86.

1.2 Statement of the Problem

Scarcity of arable land and high population growth rate have 

combined and led to serious pressures on the cultivated land. Most of 

the arable land has been occupied and prospects for widespread irrigation 

are poor because such irrigation is expensive and fraught with technical 

and managerial problems. The only alternative is to intensify production. 

In this intensification process, fertilizer is the single most important input.

One study1 notes that Kenya will need to increase fertilizer use by 

300% by the year 2000 to support its burgeoning population and that 

systems of low input use which Kenya now follows will prove insufficient 

in the coming decades.

While actual fertilizer application by largeholders arW estates 

approximate recommended levels, smallholders apply only one-third of the 

recommended levels on coffee and tea and between 5% and 60% on maize. 

This is despite that returns to fertilizer use are very attractive with one 

shilling spent on fertilizer yielding between ten and fourteen shillings of 

revenue to coffee and tea growers and three shillings to maize growers. 

(Republic of Kenya, 1986).

Intensification of agriculture, therefore, requires particular attention 

to the smallholder farmers because their level of input use is low and 

hence their potential for yield increase is high.

7



Table 4: Grose Marketed Production From Small and Large Farms: 1974-1986

Small Farms Large Farms Total Annual 1/3

K£m. Annual K£m Annual K£m X  A X

X  A XA

1974 75.0 73.4 148.4 50.5

1975 90.1 20.1 71.8 -2.2 162.0 9.2 55.6

1976 128 42.1 122.1 70.1 250 54.3 51.2

1977 208.5 62.9 206 68.7 414.6 65.8 50.3

1978 186.2 -10.7 147.2 -28.5 333.4 -19.6 55.8

1979 165.2 -7.5 148.2 0.9 313.4 -3.8 52.7

1980 184.5 11.7 168.8 13.6 353.3 12.7 52.2

1981 208.3 12.9 178.6 5.7 386.9 9.5 53.8

1982 232.2 11.52 16.7 21.3 448.9 16 51.7

1983 284.12 2.32 71.3 25.2 555.4 23.7 51.2

1984 392.5 41.7 386.2 42.3 778.7 42.0 51.0

1985 409.3 1.7 346.6 -10.3 755.9 -4.2 54.2

1986* 422.8 3.3 515.5 48.7 938.3 24.1 45.1

Notes:

* Provisional

sources:Republic of Kenya: Economic Surveys (various issues).
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Table 5: Employment in Large and Small Farms (Man-Years Per Hectare)

Employment in Employment in Ratio Small/

Crop Small Farms Large Farms Large

Wheat 0.100 0.032 3.1

Maize 0 .421 0.159 2.6

Sugarcane 0.579 0.455 1.3

Oil Seeds 0.421 0.681 0.8

Pineapple 0.526 0.681 0.8

Pyrethrum 1.474 0.909 1.6

Coffee 1.316 1.273 1.0

Nut crops 0.800 1.364 0.6

Tea 2.300 2.364 1.0

Source: Republic of Kenya: Report of the Presidential Committee on Employment 198!

[Wanjigi Report]
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Table 6: Share* of small holder* in production of selected crop*: 1975-1976 to 
1985-1986 in percentage*

Crop 1975-76 1979-80 1982-83 1985-86

Coffee 48.0 57.0 60.0 61.0

Pyrethrum 87.0 66.0 65.0 55.0

Cashew
Nut 100.0 100.0 100.0 100.0

Rice 100.0 100.0 100.0 100.0

Tobacco 100.0 100.0 100.0 100.0

Oilseeds
and
Pulses 100.0 100.0 100.0

•

100.0

Drought
Crops 100.0 100.0 100.0 100.0

Milk 54.3 54.3 54.3 54.3

Sources: Republic of Kenya: Economic Surveys (Various issues)
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A few descriptive studies have examined fertilizer use in Kenya but no 

econometric study exists attempting to thoroughly explain the factors which 

influence smallholder fertilizer use. Such studies are called for to guide 

policy-makers on efforts to accelerate smallholder fertilizer application. 

This study hopes to generate empirical evidence on the application of 

fertilizer among smallholders.

1.3 Objectives of the Study

As would already be clear from the statement of the problem, the general 

objective of the study is to investigate the factors that influence fertilizer 

application by Kenya’s smallholder farmers.

The specific objectives of the 6tudy include:

(1) To identify and quantify the various socio-economic factors 

that affect use of fertilizer by smallholders in Murang’a 

district.

(2) To estimate a nutrient (fertilizer) consumption model for 

smallholder farmers in Murang’a.

(3) To determine the relative importance of the factors 

identified.

(4) On the basis of the empirical results in (1) and (3) 

derivation of policy implications for the acceleration of 

fertilizer application in Kenya’s smallholder agriculture.

1.4 significance of the Study

This study will attempt to generate vital information suitable for 

making policy w’ith respect to increasing fertilizer use among smallholder 

farmers. The importance of increasing smallholder agricultural producti\ it\ 

can hardly be over—emphasized. As has already been stated, Kenja s

agricultural sector is dominated by smallholders. Increasing smallholder 

fertilizer application will lead to increased agricultural productivity which

11



is bound to have far reaching positive consequences in the economy.

First, Kenya 6 rapid population increase dictates that agricultural 

productivity must be raised if self-sufficiency in food is to be maintained. 

This will save the country foreign exchange which could otherwise be used 

to import food. Such foreign exchange will in turn be used to import 

other necessary commodities in industrialization process such as capital 

goods.

Second, it will lead to an increase in agricultural exports. Since most 

of Kenya’s foreign exchange earnings are derived from exportation of 

agricultural commodities, their increase will obviously raise the country’s 

foreign exchange earnings necessary for development.

Third, development of smallholder agriculture has implications for further 

employment creation in the rural areas and increase in rural incomes. High 

incomes in rural areas will arrest the urge among young people to move 

to urban centres to look for employment thus helping to check the 

increasing open unemployment in urban areas and pressure on the facilities 

in them.

Fourth, there exists at present major income inequalities between the 

urban areas and rural areas and also between persons. Since the

smallholders are located in the rural areas, improving their productivity 

will lead to a more equatible regional and personal income distribution.

Finally, fertilizer use has been of considerable academic interest and vet 

there has been no tentative attempt to analyze and estimate the relative 

importance of the various factors that have been put forward as affecting 

its use. Policy makers are, therefore, not clear on where to channel their 

efforts in encouraging fertilizer use. This study will bridge that 

information gap.

12



1.5 QcgamEationg of the Rest of the Paner 

The information given in this chapter covered the general background 

data on the economic situation and the physical and human resources of 

the country. The fertilizer industry in Kenya is the subject of chapter 

two. Chapter three deals with review of literature while research 

methodology, in which the study area is described and the procedure for 

data collection is discussed in chapter four. Model specification together 

with the hypotheses tested are subjects of chapter five. Chapter six 

concentrates on data analysis and interpretation while conclusion and 

policy implications are the subjects of chapter seven.

13



CHAPTER 2

THE FERTILIZER SECTOR IN KENYA

Kenya does not produce fertilizer of its own. All requirements are met 

through importation w'hich is done either commercially or through donor 

arrangements. Though its use in Kenya began in 1950s, smallholders began

using it after independence.

A subsidy on phosphatic fertilizer was introduced on 1st July, 1963 at 

an initial rate of Ksh.375 per long ton of water soluble phosphate nutrient. 

In 1968 there was a temporary reduction in this rate of subsidy to 

Ksh.307.50 due to a shortage of funds but however on 1st January, 1969 

the rate of subsidy was increased to Ksh.500 per long ton of water soluble 

phosphatic nutrient. At the same time a subsidy was also introduced for 

nitrogenous fertilizers at the rate of Ksh.200 per long ton of nitrogen 

nutrient. It was anticipated that the subsidy would enhance the spread 

of fertilizers among farmers. Though its use increased rapidly during the 

1960s, it was realized that majority of the subsidy accrued to farmers w’ho 

had already learnt the value of fertilizers and who would therefore 

continue using them even without subsidy. Consequently, in the early 

1970s subsidies were gradually reduced and eventually abolished. 

Currently the government maintains an option to subsidize fertilizers as 

and when national financial resources permit . (Kavlari and Durr, 1986 P.l)

2.1 Past Trends in Fertilizer Consumption

The past trends of fertilizer consumption are shown in table 7. It can 

be seen that fertilizer consumption increased rapidly between 1963 and 

1971 from 38,700 tonnes to 155,678 tonnes, an average annual growth rate 

in excess of 17% (World Bank, 1985). This rapid growth rate of fertilizer 

consumption can be attributed to the sub-division of formerly European

14



owned estates into smallholder farms, the approval of the Government of 

Kenya for Smallholders to grow cash crops, the introduction of hybrid 

maize and the introduction of fertilizer subsidy by the Kenya Government.

After 1972, however, fertilizer application dropped drastically following 

increases in its prices precipitated by the 1973-74 "oil crisis" and the 

recession which was observed worldwide. A combination of rapidly 

increasing fertilizer prices and insignificantly increasing farm produce 

prices led to downward adjustments in optimal fertilizer application at the 

farm level (Kimuyu, 1988).

Two thirds of the nationally available fertilizer i6 applied to cash crops 

such as coffee, tea and sugar cane while one-quarter is applied on maize 

and wheat and very little on other crops. The largest share of the 

national total is used by largeholders and estates though application by 

smallholders has been increasing over time.

15



Table 7: Kenya** FertiUaer Consumption for the Period 1963-88

Year Fertilizer Consumption (tons)

1963 38,700
1964 55,700
1965 86,800
1966 95,000
1967 81,200
1968 82,100
1969 102,600
1970 138,000
1971 141,000
1972 155,678
1973 141,568
1974 192,073
1975 108,904
1976 80,304
1977 129,039
1978 155,179
1979 60,754
1980 129,672
1981 208,654
1982 129,608
1983 213,308
1984 206,424
1985 345,141
1986 230,049
1987 225,265
1988* 250,000

♦Estimate

Sources: Mwangi W.M. "Farm level derived demand for fertilizer" (1978).
World Bank (1985) Kenya: Agricultural Inputs Review. Main Report. (1988) 
Agriconsult (1988) USAID Fertilizer Marketing Development -Programme 
Impact Study. Consultants Report.
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2.2 The_£iructure of the Fertilizer Market

Major changeB have been experienced in the fertilizer market for the last 

nineteen years. In 1970 one Cooperative! Kenya Farmers Association 

(K.F.A.) representing Albatross of Holland and RuhrBtrickstoff of Germany 

imported and distributed 34% of fertilizer. Mackenzie (K) Limited

representing Windmill Limited distributed 24% while Sapa Chemicals 

representing Montecalini-Edison distributed 5%. Hoechst, BASF and Twiga 

Chemicals distributed 37% of fertilizer (Mwangi, 1978).

The Kenya Farmers Association was the only one serving the smallholder 

farmers while the others were catering primarily for the largeholder 

farmers whose operations were less costly.

By 1972, nine private firms, four of which were subsidiaries of overseas 

fertilizer manufactufers were involved in fertilizer distribution. The ones 

which were not subsidiaries were locally incorporated

importers/distributors though the Kenya Farmers Association was a 

cooperative society. These importers tended to under-import to minimize 

storage costs arising from seasonal carry-over stocks.

A working party was commissioned in 1971 to identify major impediments 

to increase availability and use of agricultural inputs. It identified poor 

distribution, lack of competition and high prices as constraints. The then 

Kenya Fertilizer Association was accused of collusion in quoting prices with 

the largest importer dictating the level of c.i.f. price which gave them a 

comfortable profit margin for fertilizer sales negotiated at the list price. 

All other members of the association were willing to accept that price since 

they were at least as efficient as the largest importer something reflected 

in their offering large discounts from the price list.

It was noted that the farmers who suffered most were the small farmers 

who had no bargaining power and hence had to purchase fertilizer at the

17



list price. The working party recommended that importers should each set
_ >u’ ,

their own f.o.b. prices and submit them for approval to the Fertilizer

Ad\ isory Committee in a bid to introduce competition for the benefit of the
n .r

smnll farmers. Fear was, however, expressed that no legislation in Kenya 

existed which could desist the importers from colluding in issuing a 

common price list. The party thus called for such legislation.

The oil crisis of 1973-74 led to increase in fertilizer prices world wide.

The Kenya Fertilizer Association was making repeated requests for price
T* r

revisions. The Government of Kenya became increasingly dissatisfied with

the Association and entered the market. Rigorous price controls were
. . r bintroduced and aid for fertilizer was sought from the International
„ . j tj • ~ .
Community.

In 1974 the government directly imported 174,00 tons of fertilizer but the
li :i-r but » “ ,

experienced and well established firms which were denied import licenses
.i *

that year were unwilling to distribute it. By the end of the year, stocks

stood at 40,000 tons due to government's inability to distribute (Mw-angi,
rMvr.;

1978 ).

In 1976-77 import licenses were issued to only four new importers who 

nearly caused shortage that year due to inexperience. 1 he follow ing year

ten importers were given licenses including Kenya Farmers Association
at:

(KFA) and Windmill representing former importers. In 197o the Government 

entered an agreement with N-Ren Corporation of Cincinnati, Ohio USA, to 

build and operate a fertilizer plant in Mombasa at a cost of Ksh 418 million. 

The company to be knowrn as KEN—REN was also to receive a monopoly for

fertilizer imports after 1976 but it never took off.

By 1982, following import and price control, two representatives of 

overseas manufacturers of fertilizer had either sold or closed down 

interests in Keny7a, three of the locally incorporated importers/distributors 

had gone into receivership while one had shifted to other lines of

18



business. A number of smaller local firms were however entering the

market (Kimuyu, 1989).

1 here has been an attempt more recently to increase private sector 

invoh ement in the market. In 1983 the Government cancelled its sole 

agency agreement with the Kenya Farmers Association for distribution of 

aid fertilizer. This led to more firms being involved in the distribution 

and by 1987-88, sixty four other firms were involved in 6uch distribution.

Import quota allocations were increased tremendously from licensing only 

ten firms in 1981-82 to forty two in 1986-87. Included in the allocation are 

cooperative unions, large end-users, established importers/distributors and 

trading houses.

Smallholder farmers are nowadays served better because they are 

members of cooperative unions. Since the cooperative unions import 

fertilizers directly, the elimination of middlemen implies that costs to the 

smallholders are not as high as they were when middlemen were importing 

for them. A further advantage is that competition in the fertilizer market 

ensures that the importers not only look for the cheapest sources of 

fertilizer but they also operate efficiently.

2.3 Fertilizer Importation Procedures
. ■  ■ »  m

Applicants of import quota allocations mainly private firms, end-users, 

parastatals and cooperatives submit their applications to an interministerial 

committee indicating fertilizer qualities they wish to import. No specific 

criteria is used to make allocations although past experience and 

distribution network are taken into consideration. Importers cannot kriov\ 

in advance how much they are likely to be allocated and since allocations 

are generally below requests, they appear to exaggerate their requirements 

to improve chances of receiving allocations approximately their actual 

needs. Allocations are done once a year and they are made known in June*

(Kimuyu, 1989).
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Importers apply for import licenses and foreign exchange allocations after 

notification of import quota allocation and pro-forma invoices from overseas 

k-uP their applications. The process from the date of release of 

quota allocation to obtaining the import licence takes up to one month but 

it could take shorter if the importer is willing to walk the documents from 

one office to the other”. (Kimuyu, 1989 p.7)

Theoretically, importers arrange letters of credit with commercial banks 

once the foreign exchange allocations are made and fertilizer can be 

expected at Mombasa within twelve months of the confirmation of the letter 

of credit. In practice, however, they await the release of new price 

ceilings, sometimes as late as November before they can make further 

import arrangements. Some importers refuse to use their quota allocations 

if the announced prices are not attractive enough.

2.4 Donor Financed Fertilizer

After the situation of 1973-74 when world fertilizer prices increased 

following the first oil price hikes and the worldwide recession, the 

Government of Kenya sought assistance from the International Communitv 

not only to mitigate foreign exchange problems but also to ensure security 

of fertilizer supplies in the Country.

Though the first consignment of donor finance fertilizer arrived in Kenya 

in 1974, shipments became regular only after 1979. The proportion of 

donor financed fertilizer was 63% in 1987-88 up from 2*% in 1982-83. There 

are 10 fertilizer donors to Kenya and so far their assistance has been in 

kind. Some donors insist that their fertilizer should be distributed

through the Kenya Grain Growers Cooperative Union (KGGCU) because it 

has a wide network w'hich is necessary for serving the smallholders. ()th* i 

donors insist that their fertilizer should be distributed through the private 

sector so as to improve fertilizer marketing in the country. In the lattei 

case, the treasury invites tenders for distribution of such fertilizer and
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they tend to allocate such fertilizer to as many distributors as possible to 

enhance competition in the market.

Though donor financed fertilizer is a welcome gesture to the 

country,some questions should be aRked about whether the country 

should beso much dependent on other countries. Depending on other 

countries for 63% of fertilizer supplies from donors implies that our 

agriculture is so much dependent on the donors. Should our ties with 

those donor countries sever, then they would curtail th^ aid and 

Kenya would suffer.

Secondly such aid has conditions which may not necessarily be in line 

w'ith government policy. The country thus loses some sovereignty in

making decisions for example on who should be the distributors of

fertilizer in our country.

Third, the types of fertilizer that we receive may not be necessarily 

what our soils require. Since we cannot dictate to the donors what types 

of fertilizers they should give us, then we are at a disadvantage. Lastly, 

cheaply supplied aid fertilizer deter the country from making any

tremendous progress is producing its own fertilizer.

2.5 Domestic Production of Fertilizer

At one time East African Fertilizer Company Limited was producing 

sodium phosphate at Turbo. The company however ran into financial

difficulties and ceased production (Mwangi, 1978).

As noted earlier, in 1975, Kenya Government entered into agreement v\ith 

N-Ren Corporation to build and operate a fertilizer plant in Mombasa at a 

cost of Ksh. 418 million but the project never took off.

In the current development plan 1989-93, the government has indicated 

that it will examine the feasibility of local production of fertilizer. Such 

a study should take into account the foreign exchange to be saved, the

21



availability of raw materials to be used, technical knowhow and employment 

generation in the country.

Given that two fertilizer production plant6 have already failed in the 

past, such a feasibility study should be very thorough. In the first place, 

the onljT raw materials available in Kenya are limestone and diatomite 

which are useful only in the production of ammonia though all packaging 

material for the fertilizer can be available locally. Given that most of the 

raw materials will be imported, then the plant must be big enough to enjoy 

economies of scale. The local market is not big enough (estimated to be

400,000 tonnes by 1993) to enable a factory to enjoy economies of scale; 

Exporting fertilizer to our neighbouring countries is the only way such a 

factory can produce much and given that Uganda and Tanzania produce 

their own fertilizer and that other PTA member countries use very little 

fertilizer, such a plant is not likely to be big enough to enjoy economies 

of scale.

Technical know’how is also lacking in Kenya for operation of such a plant. 

We have thus to look for it elsewhere and it may cost the country quite 

a lot in terms of foreign exchange. Unskilled labour is, however, abundant 

in the country and such a plant would lead to their employment.

Proper feasibility study should, however, be carried out. and if it is 

found feasible, then Kenya should produce her own fertilizer rather than 

depend on imports.
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CHAPTER 3

LITERATERE REVIEW
In this Chapter, we review the available literature on demand for

feitili7'*! in both developed and developing countries. The first part of 

this section, will examine the literature available on fertilizer use. The 

second part will give an overview of the past studies while the last part 

will indicate the place of the present study in relation to past studies.

3.1 Literature on Fertilizer Demand

Griliches (1958) estimated a demand model fo: fertilizer ir. USA for the 

period 1911-1956 using the dependent variables av "real” price of fertilizer 

and an adjustment variable. He found that the elasticity of demand for 

fertilizer with respect to its "real" price was - 0.5 in the shortrun and -

2.0 in the longrun. He, however, observed that there were other 

variables affecting the demand for fertilizer and that their omission would 

have biased the estimates of the co-efficient. In another model he 

estimated in 1959* he used current plant : trient consumption as a 

function of "real” price of fertilizer, th* prices of other factors of 

production and lagged plant nutrient consumption. Since it was difficult 

to disentangle the relative importance cf changes in other facto: prices in 

aggregate time series, he carried out a sectioned st idy of fertilizer use in 

45 states and found that the price cf labou: and price cf land were 

important in explaining interstate variability ir. puant nutrient us-' pc-: acre, 

indicating that land is a substitute for and lanes:: is a com pie men. t 

fertilizer. He carried out yet another study but this time de*saggiegating 

the data in nine regions. The results indicated existence Oj leguna, 

differences in the parameters of the model but a.i the sam*-- the .> pio\ id( c 

additional support for the- hypothesis that chances in fertilizer use could



t.>,. Annual changes in total US fertiliser consumption, however, nothing

could be gained by disaggregation.

Hik htud\ considered only real price of fertiliser but as he noted, if 

the other variables which he had lumped together into the error term are 

like economic variables, they are not likely to change much hence they 

would be serially correlated, indicating a serial correlation leading to bias

in the results.

Williams (1958) investigated how farmers make their decisions in the use 

of fertilizer in Philadelphia. He studied farmers who operated farms of 100 

acres or more and excluded sharecroppers. His results indicated that the 

"average" farmers’ knowledge about fertilizer is limited and because of 

this, much information, especially about analysis and amount, is not 

effective in influencing farmers’ thoughts and behaviour. The average 

farmers were found to be rating county agents and agricultural college 

publications very high as sources of practical fertilizer information. 

Although farmers read and heard (on radio and television) about fertilizer 

such contracts led to action only infrequently while discussions most often 

led to specific action relating to use of fertilizer. Analysis, amount and 

price were subjects discussed most often with analysis and amount being 

of more interest than price. Other than own judgement and trial and error, 

soil test recommendations appeared to be most important influence on 

farmers’ use of fertilizer. Unfavourable weather and lack of enough money 

were given as the main reasons for not using fertilizer.

He concluded from these results that there was a need for impro\ ♦■merit 

in the educational methods, educators should know more nboui the 

managerial process itself and that education should take advantage of 

idea that different groups of farmers use different processes in arriving 

at decisions and must take into account psychological factor}- influenc ing
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farrmrs behaviour. Information useful in decision making process muBt 

br pi est nt in terms the individual understands and sees.

His study made no attempt to use quantitative measures and dealt with 

large farmers (over 100 acres) while the situation among smallholder 

farmers may be quite different. Hartmanns (1958), moreover notes that 

while the study dealt with the question of how farmers became aware and 

interested in fertilizer and to some extent what, factors influenced them 

in the final stages of adoption, which production economic factors really 

played a role in the decision to use fertilizer and to determine the rate of 

fertilization was practically left untouched. He further noted that there 

are inconsistencies in that Williams argues that trial and error, own 

judgement and other farmers were mentioned in the first place as primary 

sources of farmer’s decision in the present use of fertilizer while in 

another place soil tests were indicated as the most important basis for 

present fertilizer use.

The latter notes, however, that the study leads to two lines of thought: 

the available economic information should be more adequately popularized 

and incorporated in information that is more readily acceptable to the 

farmer and that farmers will gradually rely more and more on specialized 

persons for every phase of their farm business.

Heady et.al. (1959) used time - series data to estimate demand functions 

for fertilizer in the United States for the period 1931 - 1956. Their main 

objectives were to estimate demand elasticity for fertilizer relative to 

fertilizer price, crops prices and other relevant variables. The> used then 

independent variables as fertilizer price index, average crop price index, 

cash receipts from farming lagged one year, cash receipts from governmt nt 

and farming lagged one year, total acreage of cropland, time and an income 

function, indicating trend in income over the previous three years. The* 

found out that the mean elasticity co-efficient for fertilizer price was
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0.49 while that of cash receipts from farming was 0.64. The mean co

efficient of cash receipts from government plus farming was not significant. 

The elasticity co-efficient for fertilizer use with respect to crop prices was

0.47. The time co-efficient was significant both at the IX level and at the 

5% level. In their study, they did not include liquidity possessed by 

farmers at the planting period which is a major variable in determining the 

quantity of fertilizer and other inputs used by farmers.

.^Metcalf et.al. (1967) estimated demand functions for fertilizers in the 

United Kingdom for the period 1948-65. They used total nutrient 

consumption as their dependent variable and the independent variables 

were real price of fertilizers, time, real price of feeding stuffs, lagged net 

farm income and an error term. They found a statistically significant 

relationship existing between fertilizer consumption and its real price and 

that a 10% increase in the real price of fertilizer led to a 6% fall in
r ___  ___ _____________ , i-. -  *' ii I - -

fertilizer consumption. Their study also ignored other non-economic 

factors that influenced the demand for fertilizer.

Leonard (1969) used time series data to examine which factors underlay 

the increasing demand for fertilizers in Pakistan. He used total fertilizer 

consumption in tons as the dependent variable while the independent 

variables used were the real price of fertilizer at farm level, average 

acreage of land cultivated in the previous 12 months, a\erage size of 

holding cultivated, index of agricultural income, sales of fertilizer in the 

previous year, irrigation index and time. He found out that pi ice was not 

a significant determinant of the level of demand for fertilizer. Leonard 

concluded that^ availability of resources to purchase fertilizer in the 

shortrun is a relevant constraint. He recommended that fertilizer subsidy 

is an economic rent and thus a more efficient method of stimulating 

fertilizer sales might be through the credit s> stem.
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factors as farm size, labour input and crop prices. He concluded that 

encouragement of development of institutions such as cooperatives, farmers' 

associations, farmers clubs etc and provision of technical guidance in the 

form of extension education among other things would encourage a wider 

adoption of fertilizer among peasant farmers. His study was dealing with 

what factors are likely to influence adoption rather than what actually 

influences the adoption.

Ayub (1975) carried out an econometric study of the demand for 

fertilizers in Pakistan for the period 1958-1975. He regressed fertilizer 

consumption as dependent on time, deflated price of fertilizer at farm level, 

total acreage of cultivated land in the previous twelve months, index of 

agricultural income, sales of fertilizer in the previous year and irrigation 

index. He divided the period into two: one covering 1958-1965 and the 

other covering 1966-73. His primary concern was to test a hypothesis 

whether price was significant in determining fertilizer demand and he 

found that in the first period the price coefficient was insignificant and 

had the wrong sign. On the other hand the price coefficient for the 

second period had the right sign and was significant at the 10% level. 

He recommended that the government should continue giving fertilizer price 

subsidy. His study dealt only with the economic variables while ignoring 

some social factors which may have been important in fertilizer demand. 

j  Salaam (1975) studied the socio-economic and institutional factors 

influencing fertilizer use in Punjab. He did a farm management survey and 

came up with the conclusion that the rate of fertilizer applicat ion "as 

higher on small farms than on medium and large farms though application 

rates in all farm categories were below the recommended levels. Resource 

constraints, high prices and lack of fertilizer supplies at the needed time 

were some of the major constraints. From his findings he concluded that 

the price of fertilizer should be fixed at a level that guarantees a
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reasonable level of profits to the farmers, institutional credit sources need 

to be encouraged to provide short-term loans for the purchase of fertilizer 

and access of small farmers to institutional credit should be made easy. 

While opening new fertilizer sales depots, their proximity to the 

consumption centers and their accessibility by link roads should be taken 

into consideration. Although his study identified the constraints, their 

relative importance was not estimated.

Idachaba (1976) estimated demand functions for pesticides in the cocoa 

zones of Nigeria. His model comprised of quantity of pesticides used on 

the farm as dependent on pesticide price, expected cocoa price for the 

season, income position of the farmer and a vector of other variables 

influencing on-farm consumption of pesticides. His findings revealed that 

farmers in Nigeria are responsive to economic incentives in the 

input/resources acquisition decisions. There was a significant own-price 

elasticity of demand for pesticides and hence he concluded that large 

subsidies on pesticides had contributed to the phenomenal increase in 

farm consumption of pesticides. Continued government subsidies will 

therefore lead to sustained increase in farm level consumption of 

pesticides. Moreover a significant positive elasticity of demand foi 

pesticides with respect to cocoa producer prices was found which meant 

that payment of low producer price must have led to reduction in the 

demand for pesticides. Adjustment co-efficient in the distributed lag model 

were higher for pesticide price than for cocoa producer prices both in the 

shortrun and in the longrun which led to the conclusion that an optimal 

choice of policy instruments geared towards large-scale adoptions of new 

inputs should put relatively greater emphasis on input subsidies rather 

than support crop prices. His study dealt only with economic factors as 

the determinants of demand while non-economic factors also affects d 

for inputs.
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Chaudhry et.al (1976) carried out a atudy of demand for nitro(enou. 

fertilizer in Pakistan to supplement the previous studies by Leonard and 

Ayub. Their study was meant to supplement those past ones by redefining 

key demand \aiiahles and considering broad implications of fertilizer price 

policies and not just the issue of whether there should be a continuation 

or removal of fertilizer subsidy. They used time series data from 1961-62 

to 1973- 14 to regress fertilizer demand as dependent on price of fertilizer, 

revenue per cropped area and a trend variable representing technology 

and institutional changes. The data for the period 1961-62 to 1973-74 had 

the expected signs with both price and trend variables significant at IX 

level and revenue per crop-acre significant at 5X level.

They indicated from their results that rise in price of fertilizer would 

reduce use of fertilizer provided other relevant variables determining the 

quantity of fertilizer used are not affected by government policy. The 

conclusion was that demand for fertilizer is quite sensitive to changes in 

price of fertilizer and that changes in revenue per acre and technical 

change had been important factors in determining the total use of fertilizer 

in Pakistan. They also made a conclusion that fertilizer price can be

increased by 20.26% per year without adversely affecting the level of

agricultural output. They argued that this result was important to justify 

the gradual withdrawal of subsidy on fertilizer in Pakistan.

Their work has been criticized by Afzal (1976) who indicated that

contradictory conclusion were arrived at by stating that demand for

fertilizer is quite sensitive to changes in price of fertilizers and yet the> 

stated that fertilizer price can be increased by 20.26% per annum without 

adversely affecting the level of agricultural output. He also stated that 

they did not draw their conclusion from their results and that there was 

simultaneous equation bias in their estimate if quantity and price \ariall«s 

were simultaneously determined. He argued that their stud> *as in no *a.
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O f

an improvement of Ayub’s study except that it redefined the'Variables and
■1/

confirmed the conclusion of Ayub’s study relating to the aen.itfrlty of
t , '

farmers to changes in fertilizer prices. bUrV.'fp
, \ far ,

Afzal went further with his criticism of the study by statirig that the-

definition of technology in the regression analysis as a simple* tfmV trend
v , ,

was too vague to be used as a basis for policy recommendatio'iVand there 

was no reason to believe that the future technology would progress 

linearly. Given the physical yields, revenue effects of crop per acre 

depends upon the total of future commodity prices and there Was no
e»r /I

reason to believe that this trend would follow the past pattern. This in

itself is a policy issue.

‘ '•'51' *  *  d  tAfzal used events in the recent past to prove that the government had

resorted to the reduction of the sale price of fertilizers to increase
r« ; 4

fertilizer use and thus agricultural output contrary to the results of

Chaudhry’s analysis which recommended an increase of fertilizer price by

20.26% per annum. He concluded that maintaining optimal relationships

between fertilizer and commodity prices by the government would help

raise the targeted growth rate of fertilizer use. In his analysis, he

ignored institutional and other factors like credit/capital which other

studies have showrn affects fertilizer use and therefore his conelusion mn>

not be accurate.

Mwangi (1978) studied derived demand responses for fertilizer irl Kenya. 

He used static linear programming and parametric linear programming to 

generate farm plans which maximize gross margins with a set of objective 

and subjective constraints and to derive demand responses for fertilizer 

under various policy alternatives. Using a farm sample survey he 

identified some constraints which hinder farmeis adoption cf fertiliz 

lack of funds, lack of fertilizer supplies in time, high transport costs, lack 

of fertilizer credit and low literacy level. He, however, carried out no
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statistical test* to show which of them- constraints were more Important

than the other hence which should be given more emphasis.

Mwangi’s Btudy had several limitations in that he used yield data from 

th<- Ministry/FAQ fertilizer programme which might differ substantially from 

those obtained from farmers themselves. No valid statistical inference 

could be made from his study because his data did not meet the 

assumptions of normality and independence used in regression analysis and 

his study refuted the zero homogeneity condition which says that a farmer 

reacts to a 1% fall in fertilizc*r price as a 1% increase in product price but 

other studies done elsewhere had confirmed this. He called for more 

empirical work to resolve this issue.

The World Bank (1985) analyzed both the demand and supply factors 

likely to be influencing use of fertilizers by farmers. Among the demand 

factors they identified included farmers’s knowledge of the benefits of 

fertilizer use, risk arising from new technical advice and credit, farmers’ 

level of husbandry, returns to fertilizer use, package size and search costs 

in looking for fertilizer in the nearest town. The study was basically 

analytical, no empirical and gave not clue to which factors had more weight

than others in influencing the level of fertilizer use. bn lk»l
UNIDO (1967) argues that fertilizer use depends on several factors among

them research to develop technical knowledge of crop production responses 

from the use of different types and amounts of fertilizers, extension of this 

knowledge to farmers, availability of suitable fertilizers, potential profits 

to be expected from their use and ability of farmers to finance th< us<

fertilizer. They argue that factors conducive to increased production of 

food crops in a developing country are also conducive to increased 

fertilizer consumption. The indirect policies include sound crop pricing 

Policies, equitable tenure system, adequate crop) storage, transjortation an 

marketing system, research, adequate and reasonable credit, availability of
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consumer goods, availability of essential modern technology inputs and 

education to farmers in modern farming methods. The direct methods of 

increasing fertilizer use that they recommend include ensuring adequate

fertilizer supplies, confidence of the producer that it pays to use fertilizer 

and ensuring lo\* unit fertilizer cost6 paid by farmers and high unit food” 

crop prices received by farmers. Their study was not empirical but merely

descriptive.

y  Obatolu and Osajuyigbe (1984) did their study in Mumbilla Plateau of 

Nigeria and found out that problems associated with fertilizer use were not 

related to lack of knowledge about fertilizers but to unfavourable position, 

lack of organization and unavailability of finance. The greatest problem 

was transportation due to poor infrastructure and high cost of fertilizer 

worsened by unavailability of fertilizer. They recommended formation of 

cooperatives, dividing the area into zones to prompt supply of fertilizer 

and thereby cutting dowrn the exorbitant prices, availability of credit 

facilities with favourable terms and ensuring a thorough survey of th* 

soils and making fertilizer recommendations. The situation in their ait. 

of study may be very different from that in Kenya because farmers in 

Kenya have already formed cooperatives . Moreover they carried out no 

statistical tests.

3.2 Literature Overview

There has been no econometric study on fertilizer use in Ken\a. All 

econometric studies available have been done in other countries v hf m the 

situation may be very different from that of Kenya.

Most of the studies done were just interested in in\estigating the 

response of fertilizer demand to changes in its price and changes 

Product price while ignoring other relevant socio-economic factors *hich 

may influence fertilizer use. Some researchers e.g. Chaudhrj et.al 

niade conclusion which contradicted their findings b> iridic £
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demand for fertilizer was very senaitive to price and yet concluding that 

fertilizer price could be increased by 20.26X per annum without adver.ely 

affecting the level of agricultural output.

Studies done in the same countries gave contradicting results. For 

example Leonard (1969) found that price was not a significant determinant 

of the level of demand for fertilizer in Pakistan while Ayub (1975), 

Chaudhry (1976) and Afzal (1976) found that it was. While Ayub and Afzal 

argued for a decrease in fertilizer price, Leonard and Chaudhry argued 

for increase.

All the econometric studies used time series data and ignored the 

problem of serial correlation inherent in time series. They focused their 

attention at national level rather than at farm level.

Studies considering both economic and non-economic factors influencing 

fertilizer use at farm level were merely descriptive and offered no 

statistical support of the direction and magnitude of the effects of the 

various factors that they identified. They thus offer little guidance to the 

planner as to the most effective way of encouraging fertilizer use.

3-3 Present Study relative to Past Studies

This study will act as a reference material on econometric studies don̂  

in Kenya on the factors influencing fertilizer use. It. attempts to put 

together the factors identified in other studies as influencing fertilizer use 

and adds another variable, the price of manure and offers a thorough 

statistical analysis of the direction and magnitude of the effects of the 

various factors.

It includes socio-economic factors which other studies ha\e tended to 

ignore.
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CHAPTER I

RESEARCH METHObOl.OfiV

The , data requirements for this study were obtained from prim,: y 

sources. This chapter discusses the research methodology under four 

sections; description and rationale for choice of the study area, the target 

population, the sampling design and type and strategy for data collection.

4.1 The Study Area

The area under study is Murang'a District in the Central Province of 

Kenya. It lies between 0° 34’s and 1° 07’s and between 36’E and 37° 26’E. 

It is bordered to the North by Nyeri District, Kiambu District to the South, 

Kirinyaga, Embu and Machakos Districts to the East and Nyandarua District 

to the West. It is divided into five administrative divisions: Kiharu, 

Kangema, Kandara, Makuyu and Kigumo.

The land generally rises from East to West, culminating in the slopes of 

the Aberdares ranges. The highest areas in the West have a deeply 

dissected topography which is well drained by several rivers. The altitude 

of the district varies from about 3,000 ft (914 metres) in the east, to 

approximately 11,000 ft (3,353 metres) in the West.

The geology of the district consists of volcanic rocks of the Pleistocene 

to Recent Tertiary eras and basement rocks of the Archean type. No 

intrusive volcanic rocks are found in the district. Volcanic rocks occupy 

the western part of the district bordering the Aberdares, while the rock 

of the basement system occupies the eastern portion of the district.

Generally the soils that developed over volcanic rocks in the western and 

northern side of the district are richer and deeper than those de\ eloped 

over the rocks of the basement complex to the south-eastern side of the 

district.

13
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The district can be divided into three climatic region.: the ve.tern 

portion with an equatorial climate; the central region with the a sub

tropical climate; and the eastern part having semi-arid conditions. These

regions correspond to the agro-ecological zones in the district and they 

give an indication of the precipitation experienced in the district

Rainfall in the district is due to the movement of the Inter-Tropical 

Convergence Zone (ITCZ) of the southern and northern hemisphere air 

masses. This gives rise to two rainy seasons, the short rainB (October- 

November) and the long rains (March-May) although another season, the 

"Gathano" (mainly in the upper zone) overlaps with the long rains. The 

amount of rainfall is largely dictated by relief and ranges from below 

500mm in the rangelands to 1,864.7mm in the high potential zones.

In the eastern areas, the mean maximum annual temperatures are 26° -  

30°C while the mean minimum annual temperatures are 14° - 18°C. In the 

west minimum annual temperatures are 6°C or below and the mean maximum 

temperatures are 18°C or less. The central area is midway between the 

two.

Land plays a vital role in the district’s economy as in the rest of the 

country. Of the total agricultural land area about 59% is of high potential, 

about 23% is of medium potential, about 9% is rangelands and semi-desert.

Most of Murang’a district is very densely populated wdth four out of the 

five divisions having densities of over 260 persons per square kilometer. 

The densities according to the 1979 census are Kandara 430, Kigumo 309, 

Kangema 388, Kiharu 339 and Makuyu 93. The average district annual 

increase of the population was 3.83%. Murang’a, like the rest of rural 

Kenya relies on agriculture to provide income and employment for 

129,238 (1979) households. Ninety percent of these households rely almost 

exclusively on agriculture as their means of income and employ 

Seventy-five percent of the farmers have between 0.5 to 1.6 hectares of
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land. It is estimated that by the end of this century, the population of 

the district will be 1,427,505 persons which will have exceeded th<- 

districts’ population carrying capacity unless significant changes in the

structure of the economy takes place2.

Coffee is the most important cash crop in the area by virtue of the high 

income it gives to farmers. Maize on the other hand is the most important 

food crop being the staple food. This is why this study looks at just

these two crops.

Kandara division is the most densely populated division in the district 

and has the largest smallholder area (40,934 hectares) compared to Makuyu 

(4,210 hectares), Kangema (34,311 hectares), Kiharu (35,865 hectares) and

Kigumo (34,557 hectares).

Due to time and financial constraint, it was not possible to study the 

whole district and thus Kandara division was chosen as representative of

the smallholder situation in Murang’a.

The choice of the area of study was influenced by:

1. The area has been exposed to fertilizer for the last 25 years. Thus 

there has been a long enough time for the innovation to ha\e 

diffused. Monitoring the diffusion process at this time in the area 

is not too early as to preempt the results.

2. sub-division of land in the area is complete and, therefore, farmers

are not afraid to develop their land.

3. Like most districts in the country, the area is \er> densel> 

populated and therefore intensification of land use is n ital. Kesul 

from this area can thus be applied to other areas which n 

intensification of land use.

4. The area is easily accessible to the researcher and there 

communication barriers in terms of culture and language.
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4.2 Th* Target Population

The target population for this study were the commercial smallholder.

who are the majority in the division.

Smallholders were defined as those farmers who own less than ten 

hectares of land3 and who do not own private coffee factories. Thus all 

of them deliver their coffee to factories owned by cooperative societies.

4.3 The Sampling Design

All the smallholder coffee growers deliver their coffee to cooperative 

societies in the division. The cooperative societies' headquarters at the 

divisional headquarters has a list of all the primary cooperative societies 

and their location. There are four locations in the division and information 

was gathered on the number of coffee factories in each location. Our 

interest was on twenty farmers per location and depending on the number 

of coffee factories in each location, the random sample of farmers per 

factory differed.

The precise procedure followed was that the number of primary 

cooperative societies at each location was obtained from the umbrella 

cooperative at the headquarters. If for example a location had four 

primary cooperative societies, a random sample of five farmers was obtained 

from each factory. The researcher went to the factories and asked for a 

list of the members of the society and using a table of random numbers 

selected the number of farmers he wanted. From there he looked for the 

farmers from their homes and interviewed. He then proceeded to other 

, factories and used the same procedure.

^  l i g ate gy for Data Collection

A structured questionnaire was prepared in English. It was the duty 

°f the researcher to interpret as clearly and precisely as possible fro 

English to Kikuyu the questions in the questionnaire when talking to the

respondents.

38
\



From each farmer, information was collected on:

a* farmer s socio-economic characteristics like education, aex of peraon 

involved in making farm decisions, farming experience, farmers

accessibility to credit and level of basic agricultural training

attained.

b. Farm size and farm holding status.

c. Quantity of crops harvested the previous season.

d. Prices at which they Bold the crops.

e. Quantity, price and source of fertilizers.

f. Usage of manure and the prevailing prices of manure in the area.

g. Communication factors which include the use of radio, sch1»* of

extension contact, transport and fertilizer availability.

h. Farmers’ opinion about what should be done so that they can

increase their use of fertilizer.

It was noted after the first few questionnaires that farmers could not 

exactly tell last years prices of coffee and thus such information was 

obtained from various cooperative societies wh< sell then

Fertilizer prices were also obtained from the cooperative societies.

39



chapters

SPECIFICATION and EfiTIMATiOKMrTflnpn|nr.y

5.1 Model Specification

We are interested in finding out the main factors that influence the us«

of fertilizer and their relative significance.

: ' * ‘ ‘‘ ^tf,iature survey in chapter 3, the main determinants were

theoretically identified to include.

a. The price of fertilizer.-

b. The price of the produce.

c. Literacy level of the farmers

d. Credit availability (in our case credit in kind)

e. Extension services to the farmers.

In Kenya, manure is widely used to increase soil fertility. Since 

fertilizer is also used for the same purpose, we find it n ecessa ry  to 

include price of manure as a factor influencing the use of chc-mical 

fertilize]' to establish its relationship with fertilizer.

The price of fertilizer is expected to be influencing the quantity

fertilizer used in that as long as farmers are rational, they consider the 

marginal benefit they receive from use of fertilizer. Thus, if 1 iod>,-1 , 

remains constant and fertilizer price increases, farmers realize that the 

marginal costs of fertilizer is higher than the marginal revenue

from sale of the crops. Assuming that they are profit n.avi;..

reduce fertilizer use tc maximize profits. Should such ft

decrease, the marginal cost becomes less than marginal revenue end being

Profit maximizers, they evil] purchase moie of

By the same logic, should price of the produce increase with fertilize,

,U , Wilt have an incentive to increase tht
Pnce remaining constant, the> wi

... . • , derived demand for higher outpuM
output. S int" demand for fertilizei
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their use of fertiliser is expected to increase . .  output price increases. 

They can, however, only predict what current pr.ce. will be fr o . previou* 

year's prices and thus for the purposes of this study the previous year's

produce price ip used.

Education on the other hand is generally believed to have the effect of 

widening the mental horizon of a person and preparing him to be receptive 

new ideas. Moreover the capacity to read arid urit»* nay expose a person 

to the influence of new ideas like new technology at least by enabling him 

to read farm periodicals. Literate farmers are therefore expected to use 

more fertilizer than the illiterate one. For purposes of this study, farmers 

who know how to read and write are considered to be literate. Dummy 

variables are used as follows:

1} If educated (literate)

0} Otherwise

Extension services entail the provision to farmers knowledge about 

inputs, improved seeds and new techniques of production. It it asi timed

that the more of these services a farmer has, the more like!\ he is to krio^

of the benefits of fertilizers and hence use more fertilizer. On consultation 

with extension officers in the area of study, it was noted tha thre* i uis 

to a farmer per season are adequate. Any farmer vho recei\es thr < . 

more visits per season is considered to be having adequate aervicea V 

one who receives less is considered as not having adequate aervices. 

Dummy variables are used to capture this \uriabl* as fell 

1) If a farmer receives adequate services 

0} otherwise

Availability of credit to purchase fertiliser on the other hand improve.

the farmers' cash position and hence their ability to pun base fertihn ,.

. t ctudv from cooperative societies.Such credit is available in the area of stuaj iron.
,_r « Kh credit do not use it to

It was noted that the farmers who get cash
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purchase fertilizer and thus onlv th*>
ni> lhe cred‘t got in the form of fertilizer

is considered here.

Since manure is used to increase soil fertility in the area of study and 

chemical fertilizer is also used for the same purpose, we find it necessary 

to include the price of manure as a variable influencing use of fertiliser 

to see if the two are substitutes in the views of the farmers. The farmers 

in the ar ea of stud> use either their own homemade manure or they 

purchase it from other farmers. The local prices of manure are used as 

a proxy for the price of all manure used by the farmers regardless of the 

source because of the obvious difficulty of estimating the prices of the 

homemade manure.

The dependent variable is the quantity of fertilizer nutrients used. This 

was necessitated by the fact that the farmers in the area use different 

types of fertilizer and each type has a different quantity of nutrient per 

bag of fertilizer.Conversion of quantity of fertilizer used to quantity of

nutrients used w'as done using the formula given by FAC) that:

"The easiest way (to convert the quantity of fertilizer to numbt r c 

nutrients) is to add up the numbers printed on the bag and to divide 

the sum by 2 for a 50kg bag and by 4 for 25kg bag". (FAO 1985 P.14). 

Using these figures, the price of fertilizer was also converted to price 

per kg. of nutrient used. It was, however, difficult to calculate the 

number of nutrients per bag/kg of manure arid so th* pri u. < <1 

price per bag of manure.

5.2 The Model

The model consists of two equations, one for quantity of nutrients used 

on coffee (a cash crop) and the other for the of fertilise!

nutrients used in maize (a food crop).

42



Leonard (1969) tried various formR n f  i •
uh xorms of models in estimating the demand

for fertilizer for Pakistan and found no A  t*iuuna no major differences in the results.

For this reason, a linear model is used of the form:

Equation 1 - Fertilizer Use on Coffee

QNC = C2 + PCof - C3Pfer + C4Praan ♦ CsEd ♦ C6Ext ♦ C7CR 4Ur  

Equation 2 - Fertilizer Use On Maiy* '

MQN = C8 + C9MP - C10Pfer + CnPman + C12Ed ♦ C^EXt ♦ CUCR ♦ U2.

Where:

QNC - Quantity of fertilizer nutrients used on coffee in the current 

season.

MQN = Quantity of fertilizer nutrients used on maize in the current 

season.

PCof = Price of Coffee in the previous year.

Pfer = Price of fertilizer in the current season.

Pman = Price of Manure.

Ed = Education (literacy of the farmer).

EXT = Extension services.

CR = Credit.

MP = Price of maize in the previous season

Ui = An error term with the usual stochastic assumptions.

The usual assumptions about the linear stochastic regression model are

taken to hold. They are 4.

1. The mean value of Ui in any particular period is zero.

2.

3.

4.

5.

6.

The variance of Ui is constant in each rio 

The variable Ui has a normal distribution.

The random terms of different 

independent.

U is independent of the explanatory 

The explanatory variables are measm

observations (Ui,

variables.

«ed without error.

Uj) are
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properties that;The estimates are ateo assumed to have the

a. They are unbiased ie E(c*) = C.

b. They are the beet estimators when compared with any other estimate 

obtained from other econometric methods.

c. They are sufficient ie they utilize all the information a sample

contains about the true parameter.

5.3 Estimation Procedure

Zellner (19G2) '̂ argues that applying ordinary least squares technique*- 
to sets of equations which are theoretically related leads to bias in the 

results. In our case the two equations are theoretically related in the 

sense that the farmer is making decision on how much fertilizer to apply 

to coffee and how much to apply on maize. Thus, assuming that he has 

a fixed amount of fertilizer or capital to purchase fertilizer for both coffee 
and maize:

QF = QNC + MQN

then an increase in use of fertilizer on one will lead to a d* 1 :< ■>' ' u

on the other one because:

QNC = Qf - MQN and MQN = Qf - QNC.

For this reason, the seemingly unrelated technique of esUmation proposed 

by Zellner is used which entails 6.

1-Applying OLS separately to each equation and obtaining th, v.-t

the residues Ulf U2 wrhere.

Ui [1 - Ci (Ci ' Ci)-1 Ci'] Qi i = 1’2*

2. The diagonal elements of <fii of { are estimated

Sii =Uj ‘ u 

n-Ki

<fii = standard error of the population parameter, 

and the o ff diagonal elements b>
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Sij = US' Uj

(n-KiJV, <n-Kjp/2

where Ki (j) denotes the number of columns in C

The EPSON MS-DOS Version 3.20 computer is used t o *  ... . ■

The student V  statistic is used to teBt the statistical significance of the 

co-efficients. In all cases, one tail 't' test are used at the 5X level of

significance.

5.4 The Hypotheses Tested

Six hypotheses are tested for each equation on the influence of the 

various factors on the use of fertilizer. They are:

Hypothesis one: A negative relationship exists between the price of 

fertilizer and the quantity of fertilizer nutrients used. Our interest will 

be on the sign, size and statistical significance of the co-efficient of 

fertilizer price. If it turns out not to be statistically different from zero, 

then we shall not reject a null hypothesis that no relationship exists 

between quantity of fertilizer nutrients used and price of fertilizer .

Hypothesis two: A positive relationship exists between the previous

year’s price of the product and this year’s quantity of forti 11. • t nu r ? 

used. This will be tested against a null hypothesis of no relationship 

existing between previous year’s price of the product and thi- year r

quantity of fertilizer nutrients used.

Hypothesis three: A positive relationship exists between the price of 

manure and the quantity of fertilizer nutrients used. This will he tested 

against a null hypothesis of no relationship existing between the two. Our 

interest will again be on the size, sign and sUtistical significance of the

co-efficient.

Hypothesis four: Literate farmers use mor

illiterate farmers. This will be tested against a

fertilizer nutrients than 

null hypothesis that no
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relationship exists between literacy and quantity 0f fertiliser nutrient.

used.

t&Bgthcsis fiv e : A positive relationship exists between the quantity of 

fertilizer nutrients; used and the level of extension contact. This will be 

tested against a null hj pothesis that no relationship exists between level 

of extension contact and quantity of fertilizer nutrients used.

hypothesis six: A positive relationship exists between quantity of

fertilizer credit available to farmers and quantity of fertilizer nutrients 

they used. This will be tested against a null hypothesis that no 

relationship exists between the quantity of fertilizer credit available to 

farmers and the quantity of fertilizer nutrients they use.
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CHAPTER f,

P \TA PEgrRIPTION ASP AN'AI VRIS

6, 1 lint.‘ i Description

From the area of study it was noted that farmers use different typer of 

fertilizer which have different quantities of nutrients ns folios •

N. P. K.

D.A.P I—
* CO 46 0

C.A.N. 26 0 0
A.S.N. 26 0 0
20.20.0 20 20 0
20.10.10 20 10 10
17.17.17 17 17 17
UREA 46 0 0
N = Nitrogen

P = Phosphorous

K = Potassium

D.A.P = Diamirjonium Phosphnt t

C.A.N. = Calcium A:mmonium Nitre.'

A.S.N. — Ammonium Sulphate Nitr

20.20.0., 20.10.10
The quantity of

., 17.17.17., UREA = types of fertilize! with 

fertilizer used was coi 1 lr';°

these names.

of nutrients

using th( formula given bj FAO (described in Ehaj 0 : 5) obtaining th<

following results:

D.A.P. = IB ,±4G_jL-Qo

2£ ±  0. ± J1
n

Gj =32 Kgs of 
2 nutrient pci

50 kg bag 
of fertilizer

op =13 Kc of
2 nutrient p< i

50 kg tag of 
fr rtilizer

C.A.N.



A.S.N. 26 ♦ 0 + Q
2 2f =13 Kg of nutrient

DC r ftn If i  .. ,P*r 50 kg bag of 
fertilizer

20.20.0 20 * 20 4 p
2

nutrient per 
50 kg bag of 
fertilizer

20.10.10 2_0 + 10 + 10 
2

10
2

20 kg of 
nutrient per 
50 kg bag of 
fertilizer

17.17.17 17 +17+17
2 25.5 kg of 

nutrient per 
50 kg bag of 
fertilizer

2

UREA 46 + 0 + 0
2

16 23 Kg of
2 nutrient per

50 kg bag of 
fertilizer

The price of fertilizer per kg of nutrient were then converted as follows: 

Suppose a 50 kg of D.A.P costs Ksh.340.00f then the price per kg of 

nutrient is 340/32 = 10.625 shillings .

Since most farmers use home-made manure, whose price is very difficult 

to assess, they were asked of the local price of manure per bag and that 

price was used as a proxy for the price of manure the farmers use

regardless of source.

It was observed that most of the farmers obtained their fertilizer from 

the co-operative societies and could not remember the price they had 

bought it for. The researcher thus went to the particular cooperative 

societies and enquired on the prices of the various types of fertilizers. 

It was noted that all the cooperati • the division charged

similar prices for similar types of fertilizes. Prices per kv! of nutrir nt 

however differed because of differences in quantities of nutrient pier type 

° f fertilizer.

Similarly it was noted that farmers could not remember the previous

year’s price of coffee and since the cooperative a • have a record of
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the prices, the researcher obtained then, t -
0 them from the cooperative societies.

There were differences in Drirec i„ ....in prices in every cooperative society.

From the sample of 80 farmers, it was noted that on! t v m m  d.d

not apply fertilizer in the period of Study on coffee while Un did ft I 

apply fertilizer on maize. All farmers, however, use manure th. ,

6.2 The Regression Resume

Equation 1 and 2 in chapter f. were estimated using the seemingly 

unrelated technique. The regression results were as shown below 

Equation 1 - Fertilizer use on coffee

QNC = -7.27 + 5.80 PCof - 0.79 Pfer -

(-0.560) (2.260) (2.089)

0.35 Praan + 2.65 Ed + 2.44 Ext ♦

(1.572) (0.967) (0.803)

0.06 CR 

(16.517)

Adjusted R2 = 0.86

F-Statistic = 74.359

The figures in parenthesis are the t-values

The regression results show that except for the prices of fertilize r arid 

manure which affect quantity of fertilizer nutrients used in < offe« 

negatively, all the other chosen variables affect the farmers’ us*- of 

fertilizer nutrients positively.

The model as whole is statistically significant at the 0.01 level 

Significance. On the basis of the co-eff.cient of multiple detern.mat, i . 

we note that the si* variables jointly explain 86X of the feeler, the! 

influence use of fertilizer among smallholder coffee farmers.

in the sub-sections which follow, the findings of ee 

variables in the coffee equation and the hypothesis about them are

presented.



The Price pf gpffee: The co-efficient fn. ..
indent for previous year1, price of coffee

ie 5.80. It has a positive sign »„ . . .
g"  as expected and the eo-effic,ent ..

statistically significant at the 5X level u
level. V<e, thus, reject the null

hypothesis and conclude that the previous ye«rV , of „  a

significant factor influencing use of fertilizers. This agrees

studies.

The Price of Fertilizer: The co-efficient for the price of fertilizer i. 

-0.79. The sign is negative as expected and results indicate that it is 

significant at the 5% level. We thus reject the null hypothesis and 

conclude that the price of fertilizer is a significant factor in influencing 

use of fertilizer nutrients by smallholder coffee farmers. This issue has 

been seen to be conflicting in the literature and this study tends to 

support those findings which argue that price of fertilizer is a significant 

factor.

The Price of Manure: The co-efficient for price of manure is -0.35. Th»- 

expectation was that it would have a positive sign but it has a wrong sign. 

The results further indicate that it is not statistically different from r» ro. 

fc'e therefore do not reject the null hypothesis that price of manure do* 

not influence the quantity of fertilizer nutrients used on coffee.

Education: The hypothesis about education was that literate farmers uae 

more fertilizer that illiterate ones. The dummy variable used t estimat* 

education shows a value of 2.65 implying that education has the right sign. 

The results indicate that is not significant at the 5X level of significance. 

We therefore do no reject the null hypothesis that educst.on does not 

influence use of fertilizer among smallholder coffee farmers.

Extension: The dummy used to estimate extension has a posit,ve ngn. 

The results indicate that it is not significant. We thus do not r«j«Ct thl 

null hypothesis that extension does not significantly influence the quantity 

° f fertilizer n u tr ie n ts  used by smallholder coff.« farm, rs
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Csdil: The co-efficient for credit ,« 0.06 .„d  as expected. i, h «  .  

positive sign. The results indicate that it fc suti.tically .ign if.c ,, Ve 

thus reject the null hypothesis and conclude that fertiliser credit .a a 

significant factor influencing use of fertiliser nutrient. «»ong amallholder

coffee farmers.

The equation for coffee shows that previous year's price of c< ' 

price of fertilizer and fertilizer credit are important factors influencing use

of fertilizer.

Equation 2 - Fertilizer Use on Maize

MQN = -110.37 - 0.782 Pfer ♦ 0.65 MP - 0.05 Pman

(-7.115) (1.778) (10.537) ( -0.356)

+ 0.47 ED + 1.79 EXT + 0.07 CR 

(0.278) (0.947) (3.00)

Adjusted R2 = 0.78

F Statistic = 42.71

The figures in parenthesis are the t-values.

The model as a whole is statistically significant at th< O.Oi 

significance. On the basis of the co-efficient of multiple determination, PJ, 

the six variables jointly explain 78* of the factors that Influ, r. • • • ■

fertilizer among smallholder maize farmers.

Except for price of manure, all the other variables have the expected 

Signs. The t-values at the 5* level of significant indict* that price of

fertilizer, previous seasons' price of ma,;. and credil are s.gn.f.c.nt

factors influencing use of fertilizer on ma.ze. Price of manure, eduction

... i|,, inflii e of U  r»U on
and extension do not significant!.

maize.
results were similar to those of past studies 

While most of the regression r .

within and outside the developing ( °un 

surprising results. First, extension

context, there are some 

though affecting use of
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fertilizer positively is not a etatisticallv
■> »'gnificsnt factor. This can b+

explained by the fact that farmers in .
o>ers in the area of study .re expoaed to

similar extension contact. The .
Urprising result may be due to Urk of big

enough variation in extension conUri i„ •>contact in the sample to be statistically
significant.

Second, the finding that price of manure does not significant,, .

quantity of fertiliser used implies that farmer, do not use manure s

substitute for fertilizer but rather to compliment it. Most farmers in the 

area of study do not purchase manure but make it for themselves.

Third, the finding that literacy does not significantly influence use of 

fertilizer is also surprising. The reason behind this could be that through 

experience, even the illiterate farmers have learnt of the benefits of 

fertilizer use. People no longer need to read from publication to learn of

such benefits.

The results indicate that among the significant variables in the* equation 

for coffee, credit is the most significant variable, followed by the pn r of

coffee and then the price of fertilizer.

For the maize equation on the other hand, price of mai;-* is th*- mo* 

significant variable in influencing the quantity of fertilize r use d followed 

by credit and then price of fertilizer.

6*3 Qualitative Information

Seventy farmers (89.7%) revealed then preference for smaller packages 

of fertilizer. They said that they could increase- tl 1,7or if

this is done.

Fifty farmers (64%) indicated that fertilizer was not mvmi1«t.l«* at th* <»"'

they needed it most.

Some farmers said that sometimes they doubted the > • nea. of

certain types of fertilizers ordered for them at the
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CHAPTER Birvfy

CONCLUSION ANP POl ICY IMPIICa t^ c

7.1 Conclusions

The main objective of this study was to investigate the factor, that 

influence the use of fertilizer among smallholder farmer, in Murang'a 

district. The three sub-objectives so far accomplished in the study 

include, identifying and quantifying the socio-economic factors that 

influence use of fertilizer among smallholder farmers in Murang'it, 

estimating demand models for fertilizer nutrient consumption on coffee and 

maize, and determining the relative importance of the identified factors. 

A further sub-objective to be accomplished in this chapter is a discussion 

of policies for the acceleration of fertilizer use in Kenya’s smallholder 

agricultural sector based on the empirical results.

It was found that in the area of study, the  factors that significant l\
influence farmers’ use of fertilizers are credit, price of the produc an : 

price of fertilizer. Other factors w’hich affect use of fertilizers positively 

though not significantly are extension services and education. Credit is 

the most important factor influencing use of fertilizer for coff*» whil« 

Producer price is the most significant factor influencing use C izer

on maize.

Policy Implications

several policies for the acceleration of use of fertihzer nr- lu d t> 

-he empirical results. First, the fact that fertiliser cred.t ,n k,nd was 

’°und to be a statistically significant factor affectmg use of fertiliz. r 

".Plies that fertilizer credit should be made .va.Uble to farmer, if they

are to increase their use of fertilizer.
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Secondly, the results imp.y that producer ^  ^  ^ ^

affect farmers- use of fertiliser on these crops positively. Th„ call, tor
proper pricing policies to act as incentives to farmer, to .ncrea.e 

agricultural production. I f  this is done, then fertiliser use is bound u,

increase.

Third, high fertilizer prices were seen to be major constraint, m 

farmers’ use of fertilizer. Ways of making fertiliser cheaper to the farmer* 

should be investigated so that farmers can increase its use. Such may 

include fertilizer subsidy, improving the communication network so that 

transporters do not oppress the farmers by charging very exorbitant 

transport costs for fertilizer, and looking for possibilities of producing 

cheaper fertilizer in the country.

Fourth, farmers indicated that the 50kg bags were too big. Fertilizer

should thus be packed in smaller bags so that most of the smallholder

farmers can afford it.

The distribution channels for fertilizer should be streamlined to ensur* 

that farmers get the fertilizer in their locality at the tim̂  they need it

most.

The findings of the study imply that extension contact is not significant 

in influencing use of fertilizer. However, the study art:, wa* not tig 

enough to be conclusive on this issue. A policy that discourages extension 

should not be followed. The extension officers should be consulted by 

the officials of the cooperative societies regarding the apf ro; ri . pe

of fertilizer.

Generally, policies that increase credit availability to f >

Producer prices, reduce fertiliser prices and increase extens.on cent, .

should be followed.
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7.3 L M lW io na.-gf U|? study and for Br|r|,n h

The study suffers several limitations which affect the validity of the

results on which the above policy recommendation* are baaed.

First, the study dealt with only farmers who are member* of cooperative 

societies. While this could be alright for the case of coffee because all 

smallholder coffee farmers deliver their produce to the cooperative 

societies, it could be biased in the case of maize because not nil 

smallholder maize growers are members of cooperatives.

Secondly, scarcity of funds and time enabled us to study only eight> 

farmers. Considering that there are very many smallholder farmers in 

Kenya, the sample may not be adequate.

Third, the study covered only Kandara division of Murang a district. 

This area may not be representative of the whole country particularly 

those areas which fall out of its agricultural system.

Caution should also be taken in the interpretation of thfl n lit 

particularly on the manure aspect. Most of the farmers in th* nr* > 

no estimate of the quantity of manure the> use. Vsc could net 

estimate the quantity of manure used. The assumption was th.,: th.

quantity of manure is affected by its price which may not be the c.s- ...

such an area where most farmers make their ° un m

, research on factors influencing use of
Given these limitations, further res

fertilizer in the country is necessary. This car. he done b>

several case studies from different areas of the country or by undertake 

>ne co m preh ensiv e  study covering the whole country.
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Questionnaire 

Greeting b

AmfiEU

My Name is ......................................

I am a Post-graduate student in the University of Nairobi. | 

conducting a survey on the factors that influence use of fertiliser among 

smallholders farmers in Murang’a district. I would like to see the person 

who makes decisions regarding use of fertilizer in this farm. 1 want t, 

assure you that any information you give will be treated confidently.

1. Personal Background

1.1 Name of person involved in making farm decisions (optimal)

1.2 SEX ..................  AGE ...............  MARITAL STATUS

1*3 Can you read and write ..................................

1*4 For how many years have you been farming ................

1.5 What is the level of basic agricultural training you have achieve:

2. Land and Crops

2.1
2.2

a.

b.

c.

2.3

What is total acreage of your farm 

What is your land holding status?

Has title deed ...............................

Belongs to father ..........................

Rents ..............................................

Approximately what acreage is
under each of the following crops"

a* Coffee ..............

d. Maize ...............

c* Other activities
4
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2.4 HOW much o f the above Mentioned crop, did

year/season?

a. Coffee .............. kgs

b- Maize ................  bags/debes

2.5 At what price did you sell

a. Coffee ........ . Sh. per kg

b. Maize ...........  Sh. per bag/debe

3. Fertilizer and Manure

3.1 Do you use fertilizers?

Yes ................ No....................

3.2 If  ̂es how many bags did you use this season on:

a. Coffee

Fertilizer Type No. of bags Weight of each bag

you »el|

b. Maize

Fertilizer Type No. of bags Weight of each bag

3*3 What was the price of each type of fertilizer?

Fertilizer Type Price
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3.4 Where did you buy your fertilizer?

3.5 How far is it from your farm? .........................

3.6 How did your transport your fertilizer from that place to your

farm?

a. By foot ..............................................

b. By matatu .......................................

c. By bicycle ......................................

d. By personal car ................................

e. By wheel-barrow ................................

3.7 How much was the transport cost of fertilizer per bag ................

sh.

3.8 Did you purchase all fertilizer you wanted to use?

Yes ........... No .........

3.9 If No, Why?

a. Fertilizer was not available .............

b. I didn’t have enough money ..............

3-10 Do you usually get fertilizer at the time you want to use it?

Yes ............ No ..................

^•ll In what packages was the fertilizer you Pur

a« 10 0  kg bags .................

b. 50 kg bags ...................

c* 10  kg bags ..................

d* 4 kg bags ....................

e* 2 kg bags .....................

3-12 Why do you prefer to use this package”

a« It is the only one available
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b. It is enough for my needs

c. Do not have enough money to buy bigger ones

3.13 Do you think you can purchase more fertilizer if smaller pa Vne+f

were available?

Yes .................  No ...................

3.14 Why? .................................................

3.15 Can you purchase more fertilizer if its price was reduced0

Yes ...................  No ................

3.16 Do you use manure on:

a. Coffee ..........................................

b Maize ..........................................

3.17 Did you use manure this season on:

a. Coffee .........................................

b. Maize ..........................................

3.18 Where do you get your manure from?

a. Makes for myself ..............................

b. Buys ...........................................

c. Buys some and makes some .....................

3.19 What is the local price of a bag of manure” ......... Sh'

4. Credit

4*1 Have you got any a 

Cash: Yes ...

Fertilizer: Yes ..

How much did you get in form

Cash ........................  Sh*

Fertilizer ..................

a.

b.

4.2

a.

b.

4.3

gricultural credit this season in form of:

.. No .............

, No ..............

Of this credit you got in cash

....... sh.
of fertilizer? ......

much did you use for purchase

4.4 What was the source
Of the cash credit”
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4.5 What was the aource of the fertilizer credit?

a. Cooperative .....................

b. Local dealer/stockist ...................

c. K.G.G.C.U......................................

d. Other (Specify) ................................

5. Extension

5.1 ho you receive any visits from extension officers?

Yes ........................... No ..................

How many such visits have you received for the last Bix month*

5.3 During such visits do the extension officers talk to you about

fertilizers?

Yes ......................... No ...................

5.4 Have you ever attended a farmers’ training course in the nearby

Farmers’ Training Institute?

Yes .......................  No ....................

5.5 How many such course have you attended for th»* last si>. n, >r hr

5.6 Do you attend local barazas where extension officers address you

Yes .....................  No ........................

5*7 Do you have a radio?

Yes ....................  No .........................

5*8 Are there any agricultural programmes or. 

Yes ...................  No..........................

Do not know ........................................

6-9 How often do you listen to such programmes?

a* Once a week ................. ...............

b* Once in 2 weeks ............................

c. Once in a Month



d. Never listens

5.10 Are you aatisfied with the extension services you receive-

Yes ....................  No .....................

5.11 If No, Why? .......................

6. Income

6.1 Approximately what amount of income do you get from agriculture 

per month ?

a. Below 2,000 shillings ..........

b. 2000-3000 shillings ...........

c. 3000-4000 shillings ...........

d. 4000-5000 shillings ...........

e. over 5000 shillings ...........

6.2 Apart from farming do you have any other off-farm a>

Yes ...................  No...................

6.3 VThat activities are these?

Activity Approximate Income

7 General
. Hone if you are to increase the

7.1 In your opinion what should

quantity of fertilize that you use currently?
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