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abstract

1he wheal sector in Kenya has been facing several challenges among them declining yields and
while self-sufficiency in wheat remains a staled goal of the government, it has remained elusive
over the years. The primary objective of this study is to examine the effect of farm size on
economic efficiency among wheal producers and to suggest ways to improve wheat production
in the country. Specifically the study attempts to estimate the levels of technical, allocative and
economic efficiencies among the sampled 130 large and small scale wheat producers in Nakuru
District. The social-economic factors that influence economic efficiency in wheat production

have also been determined.

This study uses the parametric stochastic efficiency technique that follows the Kopp and Dicwecrt
(1982) cost decomposition procedure to estimate technical, allocative and economic efficiencies.
Its advantage lies in the application of a stochastic frontier model with a disturbance term
specification that captures noise, measurement error and exogenous shocks beyond the farm. The
two-step regression model has been used to analyze the effects of the social-economic factors on
economic efficiency using a censored tobit model. Results indicate that the mean technical,
allocative and economic efficiency indices of small-scale wheat farmers are 85%. 96% and 84%
respectively while for the large-scale fanners the mean technical, allocative and economic
efficiency indices arc 91%, 94% and 88%. Thus the results from both small and large scale
farmers reveal some considerable levels of inefficiencies in wheat production in Nakuru District.
The number of years of school the farmer has had in formal education, distance to extension
advice and the size of the farm have strong influence on the efficiency levels. Ihe relatively high
levels of technical efficiencies among the small scale farmers defies the notion that wheat
production in Kenya can only be efficiently produced by the large scale farmers. Ihis study

shows that it is possible for small-scale farmers to produce wheat efficiently.

I he study recommends that to improve the farmer knowledge and skills there is need for public-
private partnerships in the provision of extension services. Reduction in the cost on fuel and
spare parts for farm machinery through reduction of taxes and tariffs is critical in increasing
wheat production. In the medium/ long term there is need to invest in simple technology

machineries to he used especially by the small scale wheat farmers.



CHAPTER ONE: INTRODUCTION

1.1 Global Wheat Outlook

Wheal is grown on more land area worldwide than any other crop and is a close third to rice and
com in total world production. Nearly 36% of the world’s wheat production is in Asia. 17% is in
I uropc and 16% in North America.

Wheal provides 21% of the food calories and 20% of the proteins to more than 4.5 billion people
in 94 developing countries. The 'miracle crop’ of the 20%‘ century, improved wheat varieties
adopted during the green revolution saved millions of lives in South and West Asia, China and
Latin America. Wheat's dramatic productivity growth - 3.6% per annum during the 1966-1979
(FAOSTAT. 2010) and production increases in developing countries came from creation and use
of high yielding, semi-dwarf varieties and improved cropping practices, along with favourable
policies and institutional support. Since then, productivity growth has slowed steadily in wheat
slipping to 2.8% during the 1984-1994 and 1.1% during 1995-2005 period. Threatening food
security in the many regions where wheat is the main staple, this scenario is worsened by
farmers’ increasing reliance on rain fed wheat cropping, escalating fertiliser costs, virulent
diseases and pests and looming climate change impacts. In the absence of coordinated measures
to raise wheat productivity, wheat consumers will pay more than double for the staple food
(Rosegrant ct al., 2010).

According to the Agriculture Outlook lor FAOSTAT 2008. wheat production has increased
over the years but it demand has also increased. During the close of season in 2008 wheat
stocks were 109.7 million tons. This is the lowest opening slock for wheat recorded since 1982.
The increase in demand of wheat resulted in a high unprecedented rise in the price of wheat.
The price ofaverage export price of hard winter wheat increased by 56% (from US $ 212 per
ton to US $ 331) between 2006 and 2007 while soft red wheal price increased by 72 % (from
USS 176 to US $ 303 per ton) during the same period. Table I.I summarizes world demand
trends of wheat. Between 2003 and 2009, area under wheat, production and yield per ton of
wheat increased by 7.4%, 23% and 14% respectively. The trend from 2003 on area under
wheat and yields was'an increase up to 2009 while the trend for production indicated a

mixed trend declining then increasing.



Table 1.1: World Wheal Production Trends

Year Area Production  Yield Price (US Price (US Price (US S/ton)
(million (million ~ (MT/ha)  Vton) US S/too) US ArgcntinaTrign
Ha) MT) hard wheat  soft wheat pan
2003 209.9 554.8 2.64 255 .
2004 217.6 626.7 2.88 280 - -
2005 219.7 619.2 2.82 175 138 138
2006 213.3 596.1 2.8 212 176 188
2007 217.9 611.2 2.8 361 31! 318
2008 225.6 683.3 3.03 270 201 234
2009 225.6 679.9 3.01 236 183 218
Source t'SDA f-'RS Wheat year book tables, Irternaiiom| Grain
Council 2009
On world supply and demand of wheat Figure |.I summarizes the top ten wheat producing

countries and the jitpnrtionof wheat produced to the total world production. China leads the

group followed by India and then USA. The top ten countries produces two third of the

world wheat. China, India and the US arc the three

and India are the leading producers of wheat due to their population size they are both net

importer of wheal. China annual consumption of wheat averages 112,501 metric tons ngnintf

an average production of 108.712 metric

tons while

producer; of wheat.

India annual

consumption is 65,282 metric tons and produces 65.856 metric tons.

Figure 1.1: The ibare oftop ten wheal producer* in the world (2002-2008) Source*: USDA. 2010;
International Grain Council, 2010

2

Ihough China

average annual



On the world wheat trade the USA is the country lending in wheat exports followed by
Canada and Australia respectively, based on annual average metric tons of wheat exported
between 2002 and 2008 USA exported an annual average of 27.08 million metric tons.
Canada exported 14.4 million metric tons while Australia exports were 15.2 metric tons
(USDA, 2008). figure 1.2 summarizes the average annual export from the leading exporters

from 2002 and 2008.

Figure 1.2: Theikurr ofthe annual world nporl by the top nporting countric* (2002-2008)
Source*: USDA, 2010; International Grain Council, 2010

As indicated on Figure |.I and 1.2 Russia is a key player in wheat trade, it's the world's
fourth largest producer and the sixth largest exporter of wheat. Russia was affected by drought
in 2010 which destroyed a substantial proportion of wheat in the field. It is estimated that the
production will reduce by 38%. thus the Russian government imposed an export ban on wheat.
The imposing on the export ban has had an effect in the world price of wheat which rose by
44% (from USS 176 to US$ 254) and a live percent decline in world production. Though the

import ban in Russia has affected the world prices it comes against the backdrop of two
3



bump«r harvest that has resuhed in an increase in world closing stocks. According to the
International Grain Council and USDA the global slocks at end of the marketing year 2009/10
was 194 million metric tons, 70 million metric tons more than in 2007/08 during the high
food prices crises. A supply response is expected for spring wheat in the South America in
particular Brazil and also in Australia. lhere is also a shift from importing from the USA to
Australia and Argentina by major importing countries such as F.gypt. In the short run the
price of wheat will continue to rise though steadily the increase are smaller compared to the
increase during the food crises of 2007/08 when it picked to 1JS$ 510 per ton. Though the
elobal picture is not gloomy following the export bun this is not good news to countries that arc
net importers of wheat Kenya included as they will have to increase their import bill to meet

their food requirements.

On average, each person in the world consumes 68.2 kilograms of wheat each year. This is
equivalent to about 630 calorics per day per person or one-third to half of the minimal energy

requirements of most adults (FAO, 2007).

As shown earlier USA is the top of wheat exporter. Wheat plays an important role in the US
as it’s the fourth most produced commodity after maize, cow milk and soybeans. Between
the period 2000/01 and 2009/10 both harvested and yield of wheat exhibited a mixed trend

as summarized on Inble 1.2.

Table 1.2: Wheal production trends in the US

Planted area (million Harvested Production Yield
hectare) arca(inillion million (MT) (MT/hectare)

Year hectare)
2001/02 24.06 19.62 525.81 26.8
2002/03 24.42 18.55 433.59 23.37
2003/04 25.16 21.48 632.99 29.47
2004/05 24.15 20.23 582.33 28.79
200S/06 23.16 20.28 - 567.9 28
2006/07 2321 18.9S 488.27 25.77
2007/08 24.48 20.65 553.79 26.82
2008/09 25.58 2255 674.77 29.92
2009/10 23.94 20.19 598.37 29.64

Sower: IJSLU, 2010



Ihe US government has spent U$S 22.5 billion in subsidy to wheat farmers between 1995
and 2006 this translate to an average of USS 1.83 billion per year (US Farm Subsidy data base,
2008). In the US the agricultural policy has been focused mainly on the income support
measure which affects consumers and producers prices and the level of production.
These measures are influenced by the US Food and Agricultural Act. Through intervention
measures such as How of production across borders and price support programmes have
resulted in surplus production in wheat, feed grains, dairy products, cotton and rice. US
consume about half of the wheat produced and export the rest. The cost of production in the
1JS is summarized on Table 1.3. Input costs (fertilizer ami herbicide) consisted of half of the

cost of wheat cultivation and levies were the least.

Table 1.3: Proportion of total cost of wheat production in the L'S

Item Proportional coat (%)
Fertilizer 32

Contract Harvesting 20

Sowing 18

Herbicide IK

Crop Insurance 6

Levies 3
Cultivation 3

Source USDA. 2008

1.2 Regionul Wheat Outlook
Africa imports about 9 million tons of wheat a year (more than 80% of what it needs) and this

gap is predicted to increase steadily in the future. Poor consumers in Africa and elsewhere are

particularly vulnerable to price increases (FAO. 2007).

In Africa Kgypt is the dominant country with respect to imports of wheat. Ihe country lias
the highest per capita consumption of wheat in the work! (180 Kgs). Wheat is a key stapk food

crop and it occupies 33% of total winter crop area, accounts lor 9% of water resource and

1 An example is the 1!'>85 US farm hill Ihiit provides a $100 per lon wih'itkK to wheal fainiciv. In supporting lbe wheat farmers
the US government prarkM fixed Jectwplinl pay-menu (payment not tied to producttan or crop weld) and
(uumet-cyctlc oxsiiMnce payment (payment tinl to per-bushelfmimd target price). The subsidy given to the producers
depends on their post production The USDA Fact sheet of 2008 fixed decoupled payment was pot ut a mtc of
So.S&tashcF while counter cyclicpaymentwas S3.92/btnbels.
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contributes to 17% of total value added in Egyptian agriculture. It also provides 34% of total
daily protein consumption and one-third of daily calorics intake (Siam and Andre, 2007).
According to the International Food Policy Research Institute (IT'PRI) crop production and
yields have recorded a significant growth in Egypt after the sub-sector was liberalized in
|987. Though the country has the highest per capita consumption of wheal it is not able to
meet its consumption needs thus deficit met through imports. The area allocated to wheat
Production in the Nile valley and the delta is not adequate to pnxtoc lor it population given
that 90% of Egypt is a desert. Thus Irrigation plays an important role in the country’s
agriculture. Out of the 3.3 million hectare of arable land, a quarter has been reclaimed from
the desert though the reclaimed land adds about 7% of the total value of agricultural
production (Guven and lbrahim. 2009). Between cropping years 2005/06 and 2008/09 the
country produced an average of 8.1 million metric ton of wheat while consumption during the
same period was 15.6 million metric tons. Thus Egypt imported 48% of its yearly
requirements during this period The annual cost of wheat exported were US$ 1.2 billion
(USDA, 2009). Though the country imports almost hall of the wheat produced, local
production of wheal is still strategic to the Egyptian government. To encourage local wheat
production tl*c Egyptian government has undertaken several measures and these
includes; provision of moderate subsidies on agricultural production that are below the level
allowed by the World Irndc Organization WTO; price control on a number of agricultural
commodities including wheat; payment of high prices to local producer; ami encouraging
expansion of area under wheat and the growing of high vyielding variety by the local
producers'. Ihe government efforts to increase local wheat production have been successful.
Between 2002 and 2007 the acreage under wheat in Egypt increased by 11%. production rose
by 24 % while yield per hectare averaged at 6.5 ton ( Table 1.4).

Table 1.4: Wheat production trends in Egypt

— 3GEAB __ Area (ba?) ‘000___ YkM (MT/fra) tod actionIM P
2002 103 6.4 6.564
2003 1053 6.5 6,254
2004 1095 6.6 6.624
2005 1254 * 65 6,844
2006 1287 6.4 7,177
2007 1139 6.5 8.140

FIOM I a,idii/U _W>




Though Egypt is a net importer of wheat, it is a major exporter ol milled wheat in the
COMESA region, Egypt is able to benefit from the Regional Trade Agreements (RTA)
between the COMESA states that is discussed on the Rule ol' Origin2 The quantity of milled
wheat imported from Egypt to COMIiSA region between 2003 and 2007 increased from 179
tons to 7,153 tons (FAOSTAT, 2008). The cost of production of wheat in Egypt is summarized
on Table 1.5. Inputcosts comprise of the highest costs 46%. In Egypt unlike in the US cost of

production included rental for equipment and land.

Table 1.5: Proportion of different activities to total cost ofwheat production in Egypt

item Proportional cost (%)
Hired labor 27
Fertilizers 23
Equipment rental 20
Seeds 13
Land rcnlal 7
Agro-chemicals 5
Other inputs 5

fable 1.6 shows the regional trade (exports) of wheat llour/meal and wheal Exports by
COMESA member countries are shown in bold. [rom the table, COMESA member countries
that have exported significant amounts of wheat Hour and related products in recent years (from
2002) include Mauritius (the leading exporter), Egypt, Kenya, Zambia and Uganda. Kenya’s
exports were signilicant in 1998 valued at about US$ 16 million but this sharply declined to USS
408,0(81 in 2002. On the other hand, exports from Mauritius have continued to increase from a
value of USS 4.5 million in 1998 to about USS 7.2 million in 2002. Exports from Egypt show a
mixed performance having risen from USS 417.000 in 1998 to about US S 4.4 million in 1999,
dropped to only US $945,000 in the year 2000 hut rose again in 2001 to a value of about USS 4.4

Under this role goods clipbk Ibf duty-free treatment ore thine Ih* meet the following tcquucincnts. goods arc
wholly produced or obtained in a member State; imported itiatmaN u«»l in the production ol"the final good and doo not
exceed 60% of the total'cott of all Ihe material used in their production; « minimum of 35-10% domestic value added of thf
ex-facto*y oust of goods it achieved, if goods produced in member stales arc classified alter the manufacturing process under
a tariff heading other than the one under which they were imported, and a minimum of 25% domestic value lidded of Ihe ex-
factory cost of jjotdii i»achieved lor jyi»li of purtivul.u importance to the economic development of the member slatos
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million. In ihe year 2002. Egyptian exports of wheat flour and related products remained
significant at US % 1.6 million. From the tabic, the rapid decline in Kenya's exports of wheat
flour and related products indicates that the country has faced stiff competition and to some

extent lost competitiveness in the products.

Table 1.6: Regional Exports of Wheat Flour and Meal Wheat 1998-2002 for selected African
countries

1998 1999 2000 2001 2002
Country USS '000 USS'000  USS'000 USS'000 USS'000
Mauritius 4517 3.852 5.367 6.856 7,217
Egypt 417 4.375 945 4,366 1,614
Mozambique . 3 - 425 -
Kenya 16.058 6.060 2,632 - 408
Guinea - - . 573 383
Zambia 14.095 1.133 1,124 778 255
Zimbambwe . 10.493 5.912 229 .
Rotswunu - - 61 151 .
Uganda 400 84 112 58 123
Ghana 2.560 390 16 13 .
Cameroon . . 167 173 9
Cent. Af.Republic 947 3 - . .
Miilawi - K7} 8 1 -
Cote D'voirc 1.352 6-16 161 0

Sourer iTC- International Irtulc Statistics http vrww intraern wg tnuicU(U xitci-idcp046 him

1.3 Kenya’s Wheat Production
Ihe Kenyan wheat sector is unique in African agriculture. The Central and Rill Valley Provinces

arc perhaps the only areas in Africa which have the agro-climalic conditions necessary for
successful use of modem, high-yielding, wheat varieties. Relatively large-scale fanning and
State-of-the-art techniques have been used throughout most of the twentieth century. Kenya hus
collaborated in scientific endeavors to invent and implement new mechanical, chemical and
biological technology. Yet the green revolution, which transformed much of Latin-Amcrican and
Asian wheat agriculture, has hud a relatively minor effect on Kenyan wheat production. For
example. Kenya was a net exporter of wheal throughout the late 1%0's and early 1970's and

currently Kenya is still importing wheat to meet domestic demand.
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In Kenya, wheat is the second most important crop after maize with regards to both
production and consumption. The wheat industry is nuide up of about 20 millers and supports
about 9.000 farmers. It contributes 1.4% and 30% to overall and cereal GDP respectively
(Barasn. 2004). it provides employment to over 500.000 people thmugh linkages with
several sectors such as transport, storage and the distribution services. Ihc industry contributes
over Ksh. 20 billion and supports about 11.3 % of the national population. Wheat production
in Kenya is carried out by small, medium and large scale farmers. The country produces an
average of about 300.000 metric tons anally. Out of the total wheat produced medium and
large scale producers’ accounts for 75% of total wheat produced (Table 1.7). The national
average yield as shown on lable 2.8 stands at 10 bags per acre (2 tons/ha). Ihese yields are

quite low compared to Egypt whose productivity is three times higher (6.5 tons/ha).

Table 17: Structure of wheat farming in Kenya

Scale of operation Yields(bags/acre)  Metric tons % of total production
Small scale 6 75.000 25
Medium scale 9 90.000 30
large scale 16 135.000 45
Total National 10 300,000 100

Source Nyvroand Muyunga (200})

Kenya is a high cost wheal producing country. It is under this condition that the country
requested COMESA for wheat safeguard so that it could address competitiveness of the sub-
vector and also challenges facing the sub-sector. The country was granted safeguard of up to
May 3(>h 2005 which got extended to December of 2009. Under the safeguard regime
imported wheat attracted 35% import duty while white Hour attracted 65%. Import duly. With
the lapse in safeguards and to be in line with the EAC agreement the Ministry of finance

during the 2010/11 budget speech announce a reduction of duty on imported wheat to from
35% to 10%.

Ihe country is currently producing about 40% of its total requirements and the deficit is met
through imports (Nyoro and Muyanga, 2005; Economic Review of Agriculture, 2010).
Between 2003 and 2009 the area under wheal production and productivity has almost
remained the same although consumption and importation has increased by 21% and 55%
respectively. The country expenditure on imported unmilled wheat increased by 128% between
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2003 and 2008 this was as a result of increase in the price of wheat in the global market (Tabic

18

Table 1.8: Wheat production and demand trends in Kenya

Year Area Production Yield Price Consumption  Imports  Value imports
(Ha) (tons) (bags/ba) (Ksh/bag) (tons) (tons) (Ksh.billions)
2003 151.135 379.034 28 1.718 883.120 502,115 6.01
2004 145.359 397.005 29 1.995 889.020 404.060 6.75
2005 159.477 365.696 25 1.639 893.120 621.839 7.96
2006 150.488 358.061 26 1,714 903.120 650.400 8.02
2007 104.176 354.249 28 3.000 892.000 564.300 9.71
2008 130.273 336.688 11.3 2.600 853.000 538.500 13.94
2000* 131.594 219.301 185 3571 1.072.000 781,700
Deruirt MtmixrrTHtU  2010.\CPB. 2009:Stmisliatl

Abstract, 21)10e Provisional

According to the Ministry of Agriculture. Kenya has the potential to produce over 700.000 MT
of wheat per year. This can be achieved through expansion into non-traditional wheat growing
areas, substitution of competing enterprises such as maize and dairy by wheat, improved yields
through adoption of higher yielding varieties and application of improved agronomic practices,
among other factors. As shown on lable 1.8 the country imports increased by 55% between
2003 and 2000. Kenya has been mainly importing it wheal from Argentina. USA. Ukraine.
Russia and other ' countries. The proportions of wheat imports from llte main countries luive
differed over the year, figure 1.3 summarizes the proportion of imported wheat by countries
to the total imported wheat between 2004 and 2007. Argentina was the main source
imported wheat in 2004 and 2005 during 2006 imports declined but increased in 2007 ulthough
the proportion was smaller, from 2005 Russia and Ukraine emerged as a source of imported
wheat and the proportion increased. Imports from the US were constant though increased from

2006.

Iron. Romania, Canada, Uruguay. United Kingdom. Ethiopia. tanzania. Amigua & Barbuda. Australia.
Brazil Bulgaria,! mhRc(Hiblic.tg>pt.Fruncc.Oainun.Japun.lta]>.KiualLhstaiL Liil>uania.Ncthalands.Pakiaan.Sineaporc.
Slovakia. Swaziland. Uganda. UAE
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Fig 1.3 Proportion of wheat imported into Kenya by country of origin. Source: FAOSTAT 2008,

Author's computations

With the export ban in Russia discussed earlier the country will have increase the shares

from Argentina.

Ukraine, USA and from other countries to be able to meet it requirements

and the increase in the price will increase bill spent on imports. Table 1.8 shows that the

country expenditure on imported wheat increased by 128%. With the export bun in Russia the

increase in the world prices will further exacerbate the situation locally a* the expenditure

on imported unmillcd wheat will have to increase and this has an implication on food security

in the country.
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1.4 Kenya’s Wheat Consumption

Wheat is increasingly becoming an important source of food in Kenya. Increased demand is
driven by a rapidly growing population, increased urbanization and rising incomes and a change
in food preferences from traditional cereals towards wheat and wheat products (Government of
Kenya. 2007).

Wheat and its by-product have gained importance in the households' consumption patterns in the
last decade. In 2005 wheat and it by-products accounted for 44% of total expenditure of main
staple in urban areas, up from 35% in 1995 (Muyanga. el ul 2005).

Domestic demand is growing at the rate of 7 % per year, and even though production is
increasing marginally, only about 40% of domestic consumption requirements are being met.
The per capita wheat consumption in Kenya averages 27 kg per year per person. Despite the
efforts made by the wheat breeders in developing new high yielding varieties during the past
three decades, wheat production in Kenya remains short of demand and thus import has been the
only alternative to fill the gap. Until 1974, Kenya was a net exporter of wheat hut since then the
country has had to import wheal to meet a high and rising local demand thus Kenya is a net
importer (Hassan etal., 1993). The most important type of imported wheat is the hard wheat, the
type used for making bread or blending with the local soft types. Ihc soft wheat is used mainly

for home baking.

1.5 The wheat value chain in Kenya
The wheat industry has linkages to several sub-sectors including animal feed production for the

dairy and poultry industries and service sectors of transport, storage, warehousing and
distribution. The entire industry contributes over Ksh 20 billion and employs over 500.000
people in animal lIced industry, transport sector, storage and distribution services. The entire
wheat industry supports the livelihoods of about 3.5 million Kenyans or about 11.3 percent of the
national population. Kenya’s wheat farmers are entirely dependent on local millers us the only

market for their produce (Nyoro et al. 2005)

The value chain in the wheat industry is made up of various players inter-linked as summarized
on Figure 1.4. In Kenya the public institution mandated in the development of the seed is the
Kenya Agricultural Institution (KARI) private seed companies also do develop their seed. Key

institution mandate with regulating the seed sector is the Kenya Plant Health Inspectorate
12



Services (KEPHIS). Seeds produced have to meet requirements set by KEPHIS. Between 1985
and 2008 KARL has released 21 varieties for wheat. The distribution of the seeds and other
inputs such us fertilizers and chemical are distributed to the farmers through input suppliers

(agro-dealers) that are spread out in major & small towns and shopping centers in the rural areas.

There arc various small scale traders operating in the region where wheat is grown. The small
scale traders uses pick-up as the mode of transport to collect wheat from the producers. Ihere arc
also large scale traders who also double as transporters along the chain. These large scale traders
also double as transporters of wheat. Supermarkets have developed in the country and they have
several chain, also wholcsaler/distributors purchases milled wheat and sell it directly o the
consumers while the bakeries does value addition to produce bread, cukes biscuits etc among
other by-products. There arc several major bakeries that purchase the wheat in order to

manufacture bread, and other wheat products.

1.5.1 Milling Capacity and Wheal Types

According to Cereal Miller Association (t'MA) there are 23 millers large scale miller and about
100 medium scale millers across the country. On average they mill 770,000 metric tons of wheat
per year this comprise 270.00ft metric tons of local and 500,000 ton of imported wheat. The
installed milling capacity lor large scale millers is estimated at 3,600 tons of wheat per day. At
this rate capacity utilization is at of 59 percent. The average age of installed mills range
between 10-15 years with a milling efficiency extraction rate averaged at 76 percent (Nvoro and
Muyanga. 2005). fhe wheat milling industry contributes Ksh. 10 billion to (il)I' and employs
over 5,000 people directly. The mills are situated in the major towns of the country (Nairobi.
Mombasa, Nakuni and Kisurnu). The utilization of the milling capacity is low (estimated at 30 to
60 percent). Most of these mills were established to mill maize and wheat as their core line of
business. Over time, some have diversified into baking bread and cookies, and manufacturing of

animal feeds from milling by-products.
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Figure 1.4: Wheat value chain in Kenya

Figure 1.4: Wheat value chain in Kenya

Kenya domestic production consists of about 60 percent Soft wheat. The Wheat Millers
Association (WMA) has made a commitment to buy all domestic wheal supplies before going

into the import market to avoid government’s imposition of suspended duties on wheat imports.
14



Therefore, for every miller there is u portion of domestic wheat that they have to buy from local
farmers as a social obligation. The CMA negotiates with the Cereal Growers Association (CGA)

with respect to the wheat producer price annually on the basis of quality (Nyoro el a! . 2005)

Soft wheat has a very low level of gluten, a substance required to raise dough quality of flour.
For this reason. Soft wheat is usually blended with hard wheat to produce quality flour. In
addition. Soft wheat has a very low extraction/convcrsion rate of around 40 percent. For
commercially viable wheat, the extraction rate should be around 70-80 percent. Therefore,
locally grown soft wheal is blended with hard wheal at a ratio of 40:60 percent to make quality
flour. Millers access soft wheat locally from Kenyan farmers and normally import hard wheat as

it is produced in very small quantities domestically. However, some Soft wheat is also imported.

To avoid tying a lot of funds in raw material stocks (hence affecting cash How and building
large storage facilities), most millers import wheat on a quarterly basis. Most wheat importers
prefer negotiating for credit with exporters and other offshore financiers and paying back after
selling the wheat. This makes imports more attractive than domestically sourced wheal. The
differences in prices, freight costs, quality and government policy in these countries can be used

to explain the relative differences in the amounts of wheat imports (Nyoro el al. 2005).

1.5.2 Intra-regional Trade in Wheat Products
Compared to other countries in the region, Kenya has an edge in the supply ol' wheat products

because the country has a relatively well-developed domestic milling industry for wheat and
manufacturing industries for wheat products. Thus, the country has a reasonable competitive
advantage in supplying the region with wheat products. However, since production of wheat

grain in the region is very low. the region will to a large extent depend on wheat imports.

Despite the advantage Kenya has in manufacturing wheat products and the potential lurge market
for wheat products in the COMESA region (350 million people) the country has the highest
duties on wheat compared to other countries in tire COMESA region such Egypt and Mauritius

(zero duties on wheat imports) (Nyagito.2002).

The duties on wheat imports have made Kenyan wheat products less competitive in the regional

markets and thus leading to reduced growth of demand for local wheat products. With low
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relative Julies on imported wheat products (currently at 10 percent with no suspended duty),
traders have increased imports of Finished wheat products (Hour and biscuits) from Lurope and
Asia. However, since Kenya is a member of the World Trade Organization (WTQ) and has trade
agreements with the European Union under the African Caribbean Pacific (ACP)-Luropcan
Union (EU) Cotonou Agreement, the imposition of duties on wheat imports will diminish in the

long run since these agreements require lowering of tariffs (Nyoro el al, 2005).

1.6 Problem statement
Though the country has a potential of increasing the production of wheat, the industry lacks
competitiveness as it is faced by several challenges. A study by Nyoro ti al., (2005) identified

some of the problems facing the wheal industry in Kenya that includes the following:

Farm inputs- alter liberalization, the cost of farm inputs has been going up pushing up the cost of
production. Stagnation in production technology, lack of high quality seeds in the market and
inadequate information on newly released varieties has contributed to the low yields und poor
quality wheat produce. Further, the cost of inputs has led to declining use of farm, especially

fertilizers and agro-chemicals that in turn has led to stagnation in yields.

Expensive farm machinery- Inadequate land preparation and lack of sufficient farm machinery
particularly for harvesting among the small-scale farmers hus been a major constraint There is
also unavailability of timely machinery services at the harvesting time problem. Hired farm

machinery is expensive.

Poor marketing infrastructure- Inadequate infrastructure development such as roads, railway,

storage and inputs supply increasing post harvest costs.

Ixick of affordable credite one of the main problems facing the private sector that has hindered its
intervention in the wheat industry has been the high cost of investment capital due to high
interest rales charged by commercial banks on loans. Ihe private sector could not easily invest
in sectors such as transport, drying, milling, etc as the profitability of such business ventures was

not assured.
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land subdivision- inadequate si/c of holdings to accommodate wheal and other competing farm
enterprises such as maize and dairy farming leading to subdivision of land beyond economical
units. Other problems include insecurity of land tenure in wheat producing areas due to un-

adjudicnlcd land, soil deterioration as a result of monoculture.

Producer price instability- producer price instability and uncertainty following the reduced
government intervention in wheat marketing followed by a malfunctioning deregulated cereals’

market.

Government policy and low government investment- the government expenditure on the
agricultural sector has declined to a low ofabout 2.5 percent of the total government investment.

The producers have also been subjected to high and double fees by the local authorities.

While self-sufficiency in wheat remains a stated goal of the government, it has remained elusive
over the years. The average national yields range between 2.0 tons per ha to 2.2 tons per ha
which is much lower than the actual potential yield of over 3.0 tons per ha (MoA, 2008).
finding ways of producing wheat in a more competitive manner will reduce the levels of imports
and this will release the foreign exchange for use of other essential imports which cannot be
produced locally and the fact that only 40% being met from domestic production and with
increased demand for wheat products globally this situation could worsen further if Kenya fails

to achieve a higher level of growth rate in wheat production and sustain it.

Wheat production is carried out by small, medium and large scale farmers. lhe small scale
farmers are the majority of the producers though they differ in use of inputs, agronomic practices
and productivity from the lurge scale farmers (Nyoro el al, 2005). In order to maximize
productivity, wheat farmers have to utilize resources efficiently through achieving potential
maximum production from available resources, or to achieve a certain level of production
through an optimal mix of resources that could help in closing the gap between supply and
demand. However, the levels of efficiency among wheat producers and sources of inefficiencies
are not known especially umong small scale and large scale farmers. Nakuru District being one
of the leading wheat growing districts in the country was used as a case study to assess the levels

of efficiency among the different wheat producers. The analysis of economic efficiency provides
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uitscarchablc problem lor wheat farming in the district. There is a shortage of information in

this area ami there is need to provide baseline results, findings and implications.

1.7 Objectives of the Study
The general objective of this study is to examine the effect of farm size on economic efficiency
among wheal producers in Nakuru District and to suggest ways to improve wheal production in

the country.
flie specific objectives arc:-

» To estimate the levels of technical, allocative und economic efficiencies among the large
and small scale wheat producers in Nakuru district.

» To assess the effect of farm size on technical, allocative and economic efficiency

* lo determine socio-economic factors influencing efficiency among small and large scale

wheat producers.

/. 7.1 Hypotheses tested
Ihc following null hypotheses will be tested;

Ht,; Farm size has no effect on economic efficiency

Hot None ofthe identified socio-economic factors influence efficiency

1.8 Justification of the Study

Measuring economic efficiency in wheat production is important for a number of reasons. First,
the wheat sub-sector is important in terms of farm incomes lo the rural economy. With the
growing demand for wheat and increasing prices the farmers stand a better chance to raise their

incomes The higher prices should reward farmers with greater profits and better livelihoods.

Second, the wheat sector is under increasing regional and international competition, which is u
major concern, for only efficient farms are likely to stand the competitive pressure from the
efficient producers. In view of growing competition and high production costs, production
efficiency and profitability will become increasingly important determinants affecting the future

ot wheat industry in the country.
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Third, in addition to developing and adopting new production technologies, the wheat industry
can maintain its economic viability by improving the efficiency of existing operations with given
technology. I~hc study will provide information to help producers utilize resources more

efficiently and to assist the industry becoming more competitive.

Finally, a study dial addresses issues on economic efficiency in wheat production in Nakuru
District is important because, to the author’s knowledge, limited studies have investigated these
issues. By providing empirical evidence, this study will serve to fill the knowledge gap that
exists today, regarding the levels of economic efficiency among different wheat fanners in the

District.

1.9 Limitations of the study

Due to the limitations of time and finances, the study was carried out in Kongai and Ngata

divisions instead of all the wheat growing divisions in the District.

This thesis is organized into chapters. Chapter two provides a review of the relevant literature.
Chapter three presents the empirical models utilized. Chapter four presents the data, and provides
statistical results and discussions of the dependent and independent variables used in the
analysis. Chapter five discusses the summary, conclusions and policy implications of the

research.
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CHAPTER TWO: LITERATURE REVIEW

2.1 Wheat Marketing in Kenya Before and After Reform*
This first section discusses* the wheat marketing before and after liberalization and how this has
affected wheat production.

Thepre-liberalization period

Kenya was among African countries that believed right at independence that the most effective
way of modernizing agriculture and improving the welfare of producers and consumers was
through direct slate intervention. lhus. in most of the 1960*s and up to the mid 1980s the
government maintained its presence in agriculture through controls on marketing, credit and
inputs. The marketing of essential staple food items, especially wheat, maize, beans, milk and
sugar was tightly regulated by the government. By controlling the marketing of these crops, the
government sought to protect consumers, especially in urban arcus and producers from
exploitation by middlemen. The government also sought through price controls to stabilise the

prices of agricultural commodities and farm inputs (Maknnda ft o, 1993).

Ihe cereals market in Kenya was controlled by the government through a host of state
regulations and controls introduced over time. These included restrictions on movement of
produce across districts, price controls and more importantly the requirement that the produce be
sold directly to the state marketing boards. In the case of wheat, all produce was to be sold to the

National Cereals and Produce Board (NC'PB).

The National Cereals and Produce Board (NCPB)

The NCP.B was charged with the function of marketing and distribution of cereals as a

monopoly. The specific objectives of NCPB were:

- ' To improve the economic position of agricultural producers by ensuring that they

received fair prices for their produce;
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* To protect consumers especially those in urban centres;
- To raise the bargaining power of producers in both domestic and export markets;
- To shelter producers and consumers from price instability;

To improve market organization through quality regulation, packaging standards,

acceptable market conduct (rules of the game); and
- To obtain funds for research, sales promotion, extension and other services.

The NCPB operated through numerous depots and buying agents spread all over the country.
The agents were paid a commission on each bag of wheat or maize they purchased to cover the
costs of collection, storage, bulking, payments to the farmers and transportation. In some regions.
NCPB used cooperative institutions and especially the giant Kenya Grain Growers Cooperative
Union (KGGCU). | arge farmers were also in some cases allowed to sell directly to the NCPB
with the board reimbursing transport and related costs. The board bought the wheat from farmers
at prices announced by the government. This price was established annually before the planting
season by a price review’ team led by Ministry of Agriculture, which collected, collated and
analyzed the data and information on the cost of production all over the country as a basis for

dct'Tmining the price for the next season.

NCPB was authorized by law to sell its grains to traders, institutional consumers (including
schools and hospitals) and to large millers at officially controlled prices. The millers processed
and sold the flour to wholesalers and retailers all over the country. It was illegal for private
traders and millers to purchase wheat or maize directly from farmers. Whenever there was not
enough domestic wheat or maize production to meet national needs, NCPB was mandated to
import. Other parastatal organizations such as the Kenya National Irading Corporation (KN fC)
and private firms could also import wheat or maize after acquiring import licenses and

authorization from NCPB.

The overall objectives of the NCPB were in many ways noble and largely farmer-centred. The
NCPB emphasised measures that guaranteed farm gate prices rather than intervening directly to

«ducc consumer prices, farmers were assured of market for their crop and at a guaranteed price.
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fhcrc was also a government subsidy on transport and farmers did not worry too much about
storage as NCPB bought their crop upon being harvested. Ibus at die national level, the
government core objective was realization of food self sufficiency at the pan seasonal and pan
territorial pricing level, at all seasons all over the country.

However, having acquired monopoly status in food procurement, distribution and pricing, the
NCPB generally was fitted with serious management problems, which partly led to offering
services at high costs to the treasury. The Hoard's management problems contributed to frequent
food shortages, inefficiency, and low farm gate producer prices (Makanda et a!, 1993). Pan-
territorial pricing that was widely practised created u number of problems in the economy
including reduced incentives for the private sector to invest in marketing. These weaknesses
prompted the IMF/World Hank to agitate for the liberalization of the domestic food marketing
system. Poor prices brought about by low global prices which impact on the entire marketing
chain may have contributed to low investment in the sector. At the national level, low investment
in wheat and other cereals' marketing is partly due to poor physical infrastructure, especially the
road network, which raises the cost of transportation, the high cost of utilities such as telephone
and electrical power (for storage and drying), and insecurity in some parts of the country, as well
as the high cost of credit from commercial I>anks. All these render trade in wheat and other

cereals not only unprofitable but also highly risky.
The Post liberalization period

Awave of substantial implementation of agricultural reforms started in 1993. In wheat and other
grain marketing, the reforms emphasized restructuring of the NCPB to confine its role to being a
buyer and seller of last resort. A combination of three major reform programmes resulted in

major changes in the operation of the NCPH. lhesc were:

(1) The removal of the monopoly status of the NCPH in the marketing of cereals

(i) The removal of control and regulation of movement, purchasing, storage, distribution
importation and exportation of wheat and niai/e by the NCPH

(iii)  Relaxation of imports and export controls, depending on surplus and deficit
situations. NCPB was no longer the sole importer by law, The private sector was now

allowed to Ik*involved independently in imports and exports of grains.
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The role of the NCPB has now been reduced to:
- Procurement, maintenance and distribution of strategic grain reserves under agency

contract with government

- Undertaking stabilisation of the market through purchases and sales of wheal and

other cereals in the market on commercial terms.

Under the new regime, farmers arc free to sell their wheat to traders or millers directly. lhe
option of selling to the NCPB still remains although farmers have to lake die Board’s buying
price and meet the set quality standards. The challenge, particularly to the Government of
Kenya, is how to make the NCPB a more effective player as an independent and commercial
organization in llie wheal sector as an efficient alternative market outlet for wheat which runs its
business with minimum government support. 1he NCPB like other state trading enterprises,
may also fall under scrutiny by the World Trade Organization where trade distorting support by
State Trading Fnterprises (STEs) is prohibited. However. Kenya being a Net Food Importing
Developing Country (NF1DC) should argue for the exemption of the NCPB from since the role
of the paraslatal goes beyond commercial activities to also ensure food security through

enhanced availability of food in marginal areas of the country.

I'o guard domestic wheat producers against competition from imports, the government has used
variable import duties that have ranged between 25 percent and 35 percent. lhe duties art-
reviewed after every three months to oiler producers protection, for example to discourage

imports when domestic production is high, or to increase imports when domestic production is

low.

I ocal producers when bargaining for producer price with NCPB consider the import price
inclusive of the import duty ns the benchmark Use of expensive wheat by the millers has led to
increased wheat products prices to local consumers and reducing export competitiveness (Nyoro
etui. 1995).

23



This second section describes the concepts of productivity and efficiency variables that can be

used to explain changes in productivity and efficiency in a linn.

2.2 Productivity

Productivity is typically measured in discrete units of outputs and inputs. Kumar and Russell
(2002) decomposed labor productivity growth into three components: technological change,
technological catch-up. and capital accumulation. They measured productivity growth with
respect to labor for 57 countries. Technological change refers to a shift in the world production
frontier, determined conceptually by potentially transferable technologies.

Technological catch-up refers to movements closer to (or away from) the production frontier as
countries adopt the "best practice** technologies and reduce technical and allocative
inefficiencies. Capital accumulation refers to movements along the frontier. They found there
was substantial evidence of technological cutch-up, countries have moved toward the production
frontier. Technological change was decidedly non neutral, which made the rich countries richer
as compared to the poor countries. Finally, the most substantial finding was that productivity
growth was primarily linked to capital deepening, which reflects the tendency to use relatively
more capital in the production process.

Willis and Woroblewski (2007) describe a standard Cohb-Douglas model to illustrate the
relationship between productivity and compensation:

Y=AKUL®

where (Y) is the amount of real output, expressed as a multiplicative function of the amount ol
labor (L) and physical capital (K) inputs. This equation suggests that labor is defined broadly to
include the total number ofhours worked for everyone in the economy. Capital represents the
entire economy's capital resources. lhe variable (A) refers to a measure of total productivity

that makes the inputs of the production process (K & L) more productive. The variable (a)
represents the elasticity of the output with respect to labor, which is assumed to be less than 1.In
ihis study the Cohb-Douglas production function is applied for where quantity of wheat
harvested is the dependent variable while the input (independent) variables includes quantity of

seeds, fertilizers, chemicals and labour used.
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2.3 Measurement of Efficiency

The performance of a farm can be measured using the concept of economic efficiency, which is
assumed to be made up of two components technical efficiency and allocative efficiency
(Kalirajan and Shand. 1999: Bravo-Ureta et al.. 1997). Technical efficiency is the ability of a
farm to obtain maximum output from a given set of inputs (Ajibefun and Daramola, 2(K>3;
Bravo-Ureta cl al., 1997; Banker et al., 1984; Chames el al.. 1978; Aigner. el al. 1977; Farrell,
1957). Allocative efficiency reflects the ability of a farm to use inputs in optimal proportions
given their respective prices. A production process is said to be allocativcly efficient if it equates
the marginal rate of substitution between each pair of inputs with the input price ratio (Ajibefun
and Daramola, 2003; Bravo-Ureta el al., 1997; Farrell, 1957). Neoclassical production theory
presupposes full technical efficiency (Tictcnbcrg, 2006; Kalirajan and Shand, 1999). However, it
has been acknowledged that there exists a gap between the theoretical assumption of full
technical efficiency und empirical reality (Lcibcnstcin, 1966). There is a high likelihood that,
where technical inefficiency exists, it will exert influence on allocative efficiency and that there
will be a cumulative negative effect on economic efficiency (Kalirunjan and Shand, 1999).
Following this logic, economic efficiency becomes central to the achievement of high levels of
economic performance at the farm level. Since the publication of FureH's (1957) pioneering
article on measuring productive efficiency, there have been numerous subsequent studies on the
development of approaches to efficiency measurement. The most popular and perhaps the most
utilized approaches arc the deterministic und stochastic parametric frontiers and the
mathematical non-parametric frontiers. The stochastic and deterministic parametric frontiers
constitute measures that account for random errors using parametric estimation methods while
non-parametric frontiers are non-stochastic utilizing mathematical linear programming

estimation techniques.

2.4 Application of Efficiency Analysis

*Several studies have investigated the levels of technical and allocative efficiencies on various

farm enterprises with different findings os discussed below.

Uharu el al., 2010 applied a dual stochastic efficiency technique and a two-limit Tobit model to

analyze resource allocative efficiency in irish potato production in Kenya. The paper established
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that irish potato production in Nyandarua North district is characterized by decreasing returns to
scale with a mean allocative efficiency of 0.57. The paper further established that farming
cxpcericncc*access to extension and credit and membership in a farmers’ association positively

and significantly influenced allocative efficiency.

Mulwa el a!.. (2009) used a two-step estimation technique (DIiA metn-frontier and |obit
Regression) to highlight the inefficiencies in maize cultivation and their causes in Western
Kenya. The study found out that farmers could reduce their input use by about 20-30% and still
achieve their current production level. Alloeativcly, the costs could be reduced by over 50%
without affecting production. ITiis input cost saving measures could indirectly increase the

farmers' incomes.

Ahmed el al. (2002) did ii study aimed at determining the sources of technical efficiency in
wheat production in Ethiopia. The study used stochastic frontier model to estimate technical
efficiency. Variables included in the model were tenure (whether owned or rented), age of
household head, education status of the head of household (cither literate or illiterate), main
occupation of the household head (farming or non-farm activities), size of cultivated land and
labour distribution in wheat production. lhe study found that tenure status significantly
influences technical efficiency. More than half of the farmers cultivating wheat on their own
plots operate above the average efficiency level compared to less than one quarter for those
cultivating on borrowed plots. Beside land tenure systems, several other social economic and
resource factors were identified to have an influence on technical efficiency. Technical
efficiency was higher for older farmers this was associated with the accumulation of experience
over time. Male headed households were found to be more efficient than female headed
households anil households with more educated heads were found to he more efficient. This
study however had its emphasis on wheal production and the results would not Ik generalized to

other enterprises.

Kolawolc and Ojo (2007) examined the overall efficiency of smallholder crop farmers in
Nigeria. The study used Cobb Douglas production and cost functions to estimate technical and
allocative efficiency. Ihe dependent variable was the total value of production and total costs

respectively. The finding of the study was that farmers operated under increasing returns to scale
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,md therefore had the potential of improving their efficiency. The education level of the head of
fanner (shooting years), farm sire, quantity of fertilizer, age of fanner, credit availability and

farming experience of the farmer were found to he significantly influencing technical efficiency.

Off farm income is an important determinant of efficiency. According to Uahman 2003,
households who have higher opportunity to engage in off-farm work fail to pay much attention to
their crops relative to other farmers and will operate at lower levels of efficiency. However Diao
el al., 2006 disagrees with the notion and instead argues that households with more ofi' farm
income are able to purchase farm inputs and are therefore more productive. Group membership
increases the information flow into the household and also provides access to credit to fanners
(Na/arika and Alwang, 2003). I'his would lead to increased farm efficiency. Access to extension
services would enable farmers improve on their farming systems resulting in efficiency in
production (Amaza and Maurice, 2005; Maltese. 1992). Karagianis and Sarris, (2005), noted that
when fanners arc using irrigation in crop production, they have higher chances of increasing
efficiency. The main reason for this is that they are able to schedule planting and harvesting lime
and arc therefore less vulnerable to crop loss. Parikh cl al (1995) estimated wheat technical
inefficiency in Northwestern Pakistan at 11.3%. lie attributed the inefficiency to underuse of
hired labour, fertilizer, manure as well us the overuse of animal labour. A/har, (1991) estimated
that one additional year of schooling leads to a 1.28% increase in wheat output of fanners using
modern varieties.Bcdassa and Krishnamoorthy (1997) used a two-step approach to estimate
technical efficiency in paddy farms of Tamil Nadu in India. They concluded that mean technical
efficiency was 83 percent. Small and medium-scale farmers were more efficient than large-scale
farmers. Battesc cl al., (1996) used a single stage stochastic frontier model to estimate technical
efficiencies in the production of wheat farmers in four districts ol Pakistan ranging between 57
and 79 percent. The older farmers had smaller technical inefficiencies. In a study by Wilson el
al., (2001) atranslog stochastic frontier and joint estimate technical efficiency was used to assess
efficiency. lhe estimated technical efficiency among wheat farmers in Eastern England ranged
between 62 and 98 percent and found farmers who sought information, and had more years of
managerial and had large farm, were associated with higher levels of technical efficiency.Coelli
A Battesc (1996) estimated stochastic frontier production functions using panel data from three

Ullages with diverse agro-climatic characteristics in the semi-arid tropics of India. The technical
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inefficiency effects in the stochastic frontiers were modelled in terms of farm size, age and
education of the farmers und the year of observation. The results indicated a significant inverse
relationship between farm size and the level of the technical inefficiency effects in two of the

three villages.

Hussain, (1989) estimated wheat technical inefficiency at 31% in Nothern Pakistan noting that
efficiency was mainly influenced by factors such as new seed, seed treatment, density and
knowledge score. Butt. (1981) eslimuted that primary education increased wheat productivity by
7% and secondary education by 10.7%. There was strong positive interaction of education and
fertilizer use. A major conclusion stemming from these efficiency measures is that there is
considerable room to increase agricultural output without increasing input levels and without

requiring the introduction of new technology.

Several studies have evaluated the relationship between technical efficiency and socio-economic
characteristics of farming households. Older household heads are associated with higher
technical efficiency (Kolawolc and Ojo. 2007: Amaza and Maurice. 2005; Ahmed, el al. 2002:
Hravo-llreta and Pinairo. 1997). F.ducation level of the household head also strongly influences
technical efficiency of farms (Kolawolc and Ojo, 2007; Amaza and Maurice, 2005; Bravo-Urcta
and Pinairo. 1997). Male headed households are more efficient than female headed households
(Ahmed, cl al, 2002; Bravo-Ureta und Pinairo, 1997). lhe size of the household unit
significantly influences technical efficiency. Iarger households are associated with higher
efficiency than smaller households (Amaza and Maurice, 2005; Bravo-Ureta and Pinairo, 1997).
Distance from the household to the access road and to market centers also affects the level of
efficiency of farms. According to Binam el al 2004, fanners who are nearer to motorable roads
are able to purchase inputs and therefore increase their production efficiency. At the same lime,

they have better flow of information about emerging technologies.

A World Bank (1983) study of the efficiency of small versus large farms in Kenya, using
1973/74 data, found that output per hectare was 19 times higher and employment per hectare was

30 times higher on holdings under 0.5 hectares than on holdings over 8 hectares.
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gtgj (1982) estimated stochastic frontier production functions for both small and large farms in
West Tennessee. He found that both small and large crop farms had almost equal technical
efficiency, hut large mixed farms were technically more efficient than small mixed farms,

gerry & Cline (1979) found that the value added per unit of invested capital for the second
smallest farm-size group (10 to 50 ha) in the Muda River region of Malaysia exceeded that of the
largest farm group (200 to 500 ha) by 65 per cent. Lau & Yotopoulos (1971) applied the profit
function approuch in their analysis of relative efficiency in Indian agriculture. Profit functions for
small and large farms were compared for a given amount of output and input prices with fixed
quantities of land and capital. They found that smaller farms had higher profits per unit of land
than huge farms and concluded that small farms attained higher levels of technical efficiency.
Conclusionsfrom other studies

Ihe evidence on the farm-size efficiency relationship is mixed. It is important to clearly define
the terms and methodologies adopted in investigating the relationship between farm size and the
efficiency of farms based on the particular region. This study focuses on Nukuru District where
small scale fanners are defined as farmers who grow wheat on less than 20 acres and large scale
growing over 20 acres as defined by the Ministry of Agriculture in the District.

|i is interesting to note that most frontier studies have focused only on technical efficiency, even
though it is by improving overall economic efficiency that major gains in output could be
achieved. This suggests that additional efforts should be devoted to examining the impact of both
allocative and technical efficiency on performance. lbis paper attempts to fill the gap by
examining overall efficiency on wheat production. A notable fact that emerges from this review
of the literature is the limited number of studies reporting an unalysis between farm size und
efficiency. This study will make a substantial contribution on this debate by examining the
efficiencies between different wheat farm sizes. In general, most of the efficiency studies on
wheat conclude that lack of technical knowledge and education are primary sources of technical
and allocative inefficiencies, which implies that increasing the efficiency of input use by-
improving the farmer know ledge and skills provides a potential for productivity growth in the
medium to long term. With studies based on cross-sectional data, however, the estimated effects
°n the efficiency of wheat production may vary widely depending on the location and time of
»udy Rejesus et«/., (2005).
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CHAPTER THREE: METHODOLOGY

3.1 Theoretic*! Framework

Over fifty years ago. Michael Farrell (1QS?) introduced a methodology to measure economic
efficiency (EE), technical efficiency (TE), and allocative efficiency (AE). In this methodology.
EE£ isequal to the product of TE and AE. According to Farrell, TE is associated with the ability to
produce on the frontier isoquant, while AE refers to the ability to produce at a given level of
output using the cost-minimizing input ratios (see figure 3.1). Alternatively, technical
inefficiency is related to deviations front the frontier isoquant, and allocative inefficiency reflects
deviations from the minimum cost input ratios. Thus. EE is defined as the capacity of a firm to
produce a predetermined quantity of output at minimum cost for a given level of technology
(Farrell 1957; Koppand Diewert 1982).

Productive units can be inefficient either by obtaining less than the maximum output available
from n determined set of inputs (technical inefficiency) or by not purchasing the lowest priced
package of inputs given their respective prices and marginal productivities (allocative
efficiency). Efficiency measurement can be categorized as either input or output oriented. Input-
oriented technical efficiency evaluates how much input quantities can be reduced without
changing the quantities produced. lhe output oriented measures of efficiency estimates the
extent to which output quantities can be expanded without altering the input quantities used
(Coelli, 1994). Efficiency estimation can best be demonstrated by relating both allocative and
technical efficiency for ease of conceptualization. Over the last three decades. Farrell’s
methodology lias been applied widely, while undergoing many refinements and improvements.
The model used in this study is based on an extension advanced by Kopp and Diewert (1982)

«ind further modified by Bravo-Urcta and Rieger (1990).
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Figure 3.1: Graphical Representation of Observed, Technically, and Economically Efficient Cost
Measures

ITT,EE, and AE art equal to:
TE-OBIOA-CTEJCOB.
AE-OD/OB-CEE/Cn, and

EE-TE*AE= ODtOA~CF.FJCOB.

3.2 Efficiency Models

Different models have been used in efficiency analysis These models can be categorized as non-
parumctric or parametric approaches, fhc non-parametric includes the Data Envelopment °

Analysis (DEA).Thc parametric approaches include the deterministic and stochastic frontier

production functions. *
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3.2.1 Mon-parametric Frontier model

The most popular models under the non-paramctric analysis arc DEA (Data Envelopment

Analysis) and Free Disposable Hull (FDH). In this paper, we will explore the DEA model.

Pula Envelopment Analysis (DEA) is a common non-parametric mathematical programming
method. This technique uses linear programming to determine the efficiency of each decision-
making unit (DMU) and non-paramctric because it imposes no functional form on the data. Ihis
method seeks to identify those decision-making units that determine an envelope surface hence
the term data envelopment analysis. This frontier envelops the efficient units while units below
are considered inefficient (Khem ct at.. 1998). DEA can be either input-oriented or output-
oriented. In the input-oriented case, the DEA method defines the frontier by seeking the
maximum possible proportional reduction in input usage, with output levels maintained constant
foe each firm while in output oriented the method seeks the maximum proportional increase in

output with input levels fixed (Mulwa et al. 2009).

DEA suffers the criticism that it docs not account for possible intlucncc from measurement error
and other noise in the data. Ilowcvcr it has the advantage of removing the necessity to make
aibitrary assumptions regarding the functional form of the frontier and the ditributional form of

the u, (Khem etal.. 1998).

3.2.2 Deterministicfrontier Production Function

The deterministic frontier production function recognizes the existence of technical efficiency by
the inclusion of non-negative random errors that account for individual firms not attaining
maximum production efficiency. These errors are considered internal to the firm and urc
therefore representative of any inefficiency within the production system. The deterministic
frontier therefore represents maximum output given the current state of technology, and observed
outputs for inefficient firms lie below the frontier i.c bounded from above and hence the term

deterministic frontier.
Kmf(X,,P) HI,2...N (Equation 3.1)
~here possible production Yi is bounded above by the stochastic quantity f (x,: P). _
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Hwas laicr acknowledged lhai nol all inefficiencies are due Jo internal random errors but there
also exists external influences due to external factors which are beyond the control of the farm.
These influences contribute to deviations of frontier output from the estimated deterministic
frontier. This is the basis for the stochastic parametric frontier that was Inter developed to
account for these external influences. Further extensions of the deterministic function were

required to capture random factors not under the control of the farm (I la'unga, 2002).

J.2.3 Stochasticfrontier productionfunction (SFPF)

The SI PF recognizes the existence of external random errors in addition to non-negative farm
specific random errors. This is done by including another error term in the deterministic
production function, as independently proposed by Aigncr ct id. (1977) and Mccuscn and van

den Brocck (1977). lhey defined the stochastic production function as;
>=f(X,,P)expo: -U,) HI,2...JN (Equation3.2)

Where K is arandom error having zero mean, which is associated with random factors not under
the control ofthe farm. Possible production Yi is bounded above by the stochastic quantity f (x,:
P) exp (V) hence the term stochastic frontier.

The random error V, is assumed to be random, independent of (/, and identically distributed. U,

is technical inefficient effect, which is assumed to be non-negative random variables,
independently (but not identically) distributed.

Aigncr. et al, (1977) stated that, an important feature of the stochastic frontier production model
is the decomposition of the error term e into two independent components. The components are:

the traditional random term P.and the random variable U, which is associated with the technical

inefficiency, as shown:

e (K ~U,) (Equation 3.3)
Hie component \\ assumed to be normally distributed with zero mean. The component V, is

nnc-sided and independent of V,. U, represents the shortfall in actual output from its maximum

possible value, given by the stochastic frontier. In other words, it is distributed half normal or
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follows an exponential distribution. U, isequal to zero for any production unit whose output lies

on the frontier and it is greater than zero for any output lying below the frontier. I'nc distribution
of the inefficiency components can assume different forms, but it is normally assumed to be
distributed asymmetrically.

Several functional forms can be used in the estimation of the stochastic frontiers. Among the
commonly used forms arc the translog and the Cobb Douglas forms. Ihc translog form allows
lor variations of output elasticities which avoids the problems associated with constant
elasticities (Miller el at, 2005; I'clmingham and Gang 2004). lhc Cobb Douglas form is
preferred because it is easily interpreted in relation to the production technology (Uinam el at.
2004) and has been widely used in efficiency estimation studies (Ama/a and Maurice, 2005;
Asadullah and Rahman. 2005; Haccouchc and Mokhlur, 2003; Amara el al, 1999). Ihis study

uses this stochastic approach to estimates directly the efficiency effects from the functional form.

Estimation of stochastic frontiers can be done using ordinary least square estimation (OL.S),
generalized least square (GI.S) or Maximum likelihood (MI.) estimation methods. According to
Greene (1980). MLL makes use of the specific distribution of the disturbance term and the
estimates arc more efficient than Ol S estimates The ML estimation method is preferred because
of its desirable asymptotic properties of consistency, normality and efficiency. This means that
these properties have been proven to hold as the sample size approaches infinity (Long, 1997).
MLE wus used in this study because of the ulore-mentioned merits. Ilie two emir terms were

assumed to be independent of each other and with the input variables.

34



3J Conceptual Framework

Production is the transformation of inputs into outputs and this occurs in a production process.
The process of wheat production occurs within an environment comprising various factors such
as the biophysical environment (climate, soils), institutional environment (lows, policies),
household use of inputs, farmers’ attributes and the economic environment. All these factors
define the production potential und determine the maximum possible output from the production

process.

WHEAT OU1PUI

Biophysical Environment

«  Climate Institutional Environment
Sails Formal-policies,
laws
Informal-
PRODUCTION conventions, rule
PROCESS of game
Farmers Attributes
*  Education level HH inputs Use Economic Environment
*  Riskattitudes «  Fertilizer «  Markets
e level of «  Seeds " Prices
awareness . Chemicals *  Technology
«  Gender * Labour

figure 4.1 Conceptual framework



3.4 Empirical Framework: Stochastic Frontier Production and Cost Functions

As in Bravo-lJreta and Kvenson (1994) and bravo-Ureta and Rieger (1991), the parametric
technique used in this study follows the Kopp and Dicwcrt (1982) cost decomposition procedure

to estimate technical, allocative and economic efficiencies.

Ihe firm’s technology is represented by the stochastic frontier production function as follows;

Y ®f(X, (Equation 3.4)

Where Y, is the output of the ib farmer
X,is a vector of input quantities of the i"”” farmer
P is a vector of unknown parameters to be estimated.

t, m(Y, ~Ut) (Equation 3.5)

Varc assumed to be independent and identically distributed N (0, a2) random errors independent
ofthe U,.

V,arc non-negative technical inefficiency effects representing management factors and are
assumed to be independently distributed with mean u, and variance a2

Ihe /th farm exploits the full technological production potential when the value of (/, comes out
to be equal to zero, and the farmer is then producing at the production frontier beyond which he

cannot produce. The greater the magnitude of U, far away from the production frontier will the

farmer be operating more inefficiently Drysdalc et al., (1995).

The maximum likelihood estimation of Uqg. (3.4) provides estimators lor the betas. The variances
of the random errors o\ and that of the technical and allocative inefficiency effects o2u and

overall variance of the model o arc rcintcd thus:

Ch=o0 v+ o2 (Equation 3.6)

The ratio y= c¢Tj a2 measures the total variation of output from the frontier which can be

attributed to technical or allocative inefficiency (Battcsc and Comt, 1977).

36



Subtracting v, from both sides ofcq.(1) yields;

Y *,=y ~V,=/mX.IP)- U, (Equation 3.7)

Where Y*, is the observed output of the i* firm, adjusted for the stochastic noise captured by v,.

Equation (3.7) is the basis for deriving the technically efficient input vectors and for analytically
deriving the dual cost frontier of the production function represented by Equation (3.4). For a
given level of output Y*,, the technically efficient input vector for the i’h firm. X1 is derived by
simultaneously solving Equation (3.7) and the ratios Xt/X, “k, (i>l) where k, is the ratio of
observed inputs Xi and X, Assuming that the production function in Equation (3.4) is self dual,

the dual cost frontier can be derived algebraically and written in a general form as;

C, =/(/>,; a,Y*:a) (Equation 3.8)

Where C, is the minimum cost of the i'h firm associated with output Y*,, P, is a vector of input

prices for the i* firm and a is a vector of parameters.

The economically efficient input vector for the ilh firm, Xc is derived by applying Shephard's
lemma and substituting the firm’s input prices and output level into the resulting system of input

demand equations;
dCJdP, =X*(P,Y,’ ;fi) i-1,2.....minputs (Equation 3.9)

Where ft is a vector of estimated parameters. The observed, technically efficient and
economically efficient costs of production of the ilh firm are equal to P,'X,. P.’X,, and P/X*,.
respectively. These cost measures arc used to compute technical (TF.) and economic (EE)

efficiency indices for the i' firm as follows;

TEt = p;xt/pi'xl

(Equation 3 10af.
ee, = p;x[/p; x,

(Equation 3.10h)
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Following I nrcll (1957). the allocative efficiency (AL) index can be derived from Eqgns (3.10a)
and (3.10b) as follows;

AEt = [BX*/P{'X\ (Equation 3.11)

Ihus the total cost or economic efficiency of the ilh firm (P, 'Xt-Pi 'X") can be decomposed into
its technical (Pi 'Xt-Pi X)") and allocative (Pi 'Xj'-Pi 'X') components.

3.4.1 The Production function
H>e specific C'obb-Douglas* stochastic frontier model used in the analysis is defined in Fquation

(3.12) as follows.

hiY. mAq *P|InJtrtj i//>Inseed2 « ft3Inchtm3 ¢ P4 Infoliar4 ¢ PsInhtabJ ¢
/t6Inflabby.-U.

(Equalion 3.12)

Where In represents the natural logarithm

f, represents the wheat output (in kg) of the iKfarmer per acre
fert, represents the quantity of fertilizer used in kg per acre
seed, represents ihc quantity of seeds used in kg per acre
chemy represents the quantity chemicals used in kg per acre
foliar, represents the quantity of foliar used in litres per acre
hlahy represents cost of hired labour per acre
flabt represents ihc imputed cost of family labour per acre
ft, represents parameters to be estimated
V( is the random error
* is inefficiency measure.

U,is the non-negative truncation (ut zero) of the normal distribution with mean,//, and variance

J

Ihe Cohb-Douglasform u chosen because lhe methodology used requires that the productionfunction he self-
hrspue Us limitations, the Cobb-Douglas, isfound to be an adequate representation ofdata
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The variables specified in the model were subjected to a correlation test that showed that all the
variables were not highly correlated (see annex 1). This validated the production model specified

as proper and reliable.

14.2 The Cost Function
Ihe corresponding dual stochastic frontier cost function which is the basis of estimating the

allocative efficiencies of the farmers is specified as follows;

C,=f(Pt;cr,P*+ £/) i=1,2,3, e N (Equation 3.13)

Where;

C,- is die minimum cost of the i* firm associated with output. ),

/ =Cobb-Douglas functional form

P, represents input prices employed by i* farm in wheat production
a parameter to be estimated

Y*;0bserved wheal output per acre ofthe i* firm adjusted for ihe statistical noise captured by Vi

V, provides information on the levels ofallocative efficiency of the i farm.

Ihe Cobb-Douglas cost frontier function for the wheat fanners is specified as follows;

INnC. =uo+it|Iny *|+az2,npfcrl2 +a 3,n Pxi'et/ 3 +a 4 ,n 4 +

o$In pfoiiar 5ta Inphlah5+07 pfinhy + u.

(Equation 3.14)

Where;
C,~ total cost of production of i* farm |ier acre
S'e)  Observed wheat output per acre adjusted for statistical noise
pfertf- I*rice of fertilizer per kg
pseud, Price ofseeds per kg
Price per litre of chemical
pfoiiar, Price per litre of chemical
. pMa/v=Wage rate per day
pflab, Imputed family labour per day.
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3.4.3 Determiningfactors influencing efficiency- The Tobit model

Analysis of the effects of firm-specific factors on economic efficiency has generated
considerable debate in frontier studies. |1 hc most popular procedure is to first estimate efficiency
scores and then regress them against a set of social-economic factors or to use nonparametric or
analysis of variance (ANOVA) tests. While Kalirujan (1991) and Ray (1988) defend this two-
step procedure, other authors (Kumbhakar el al.. 1991; Maltese and Coelli, 1995) challenge this
approach by arguing that firm-specific factors should be incorporated directly in the estimation
ofthe production frontier because such factors may have a direct impact on efficiency.

Despite such criticism, the two-step procedure is still quite popular and has been adopted in this
study to analyze the ellccts of socio-economic factors in the economic efficiency of the wheat
producers.

The economic efficiency estimates obtained arc regressed on some socio-economic factors using
the tobit model. Ihis use of a second stage regression model of determining the socio-economic
attributes in explaining inefficiency has been suggested in a number of studies (Sharma <7 al.,
1999; Dunghana et at., 2004)

Assume the theoretical Tobit model, which takes the form;

y ~ X tP f Ut (Equation 3.1S)

Where the latent (hidden) independent variable lor the kth is farm; \s is the vector of
independent variables which have been postulated to alfect efficiency, fi's are the unknown
parameter vectors associated with the independent variables for the k farm, and y is an

independently distributed error term assumed to be normally distributed with zero mean and

constant variance.

Dummy variable represents the various socio-economic variables such as age. gender and level
ofeducation of the head of household among others Because the dependent variable in Equation
D 1) is a measure of efficiency, the variables with a negative (positive) coefficient will have a

Positive (negative) effect on efficiency levels.
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3.5 Area of Study

The study was carried out in Kongai and Ngata divisions in the New Nakuru district where a
representative sample of wheat farmers was randomly selected. Seventy five percent (75%) ofall
wheat produced in Nakuru district comes from large-scale and small-scale farms in Kongai

Division while the newly created Ngata division accounts for 25% (MoA. 2007).

Nakuru District covers an area of 1484.1 km' where 796.23km" is arable Kind. 45 km* is water
mass, forests 7 km' and national parks covers 188km2. The district is located in the high potential
(over 1,800 metres above sea level) and low potential (less thanl, X0 metres above sea level)
agro ecological zones. The high potential zone generally receives more rainfall over a longer
period of time than the low potential zone.

According to 1999 population census, the district population was 396.560 persons with growth
rate of 3.4%. lhc 2009 projected population is 471,514. There are 126,037 farm families with an
average farm size of 5 persons. The average farm size for small scale is 2.5 acres while for large
scale is 200 acres. The district has three districts Agro-ccologicul zones; Lower Highland (1.113-
LH4) mainly the whcal/maizc/barlcy zone, the Lower Midland (1.M3) zone and the Upper
Midland (1JM2-5) which is the upper sisal zone.

Rainfall ranges from 500 mm to 1,000mm in low potential zones and 1.200mm to 1.800mm in
high potential zones. Rainfall is unimodal with distinct peaks in April and August. Ihe mean
maximum temperature is 29.3 °c and mean minimum temperature 24.0 °c. The wheat season
stretches from June to November, sufficient time for the wheat crop to mature, given varying
planting dates. The district mainly has soils developed from volcanic ashes that are generally

deep and well drained (sec annex 2 and 3).

Ngata division has an altitude of 1800-2400 metres above sea level with an annual rainfall of
760-1270 milllimctrcs. The mean temperatures range between 7°c to 15°c and soils are mollie

andosol lying in the Agro-Lcological Zone of LH2 and LH3.

Kongai division has an altitude of 1520-1890 metres above sea level with annual rainfall of less
than 760 millimetres and maximum temperature of 30°c in December. July is cold with 23.9°c.

Soils are andosols except in Menengai which arc nitisols.
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The two divisions have been selected because they arc major wheat growing areas in the district
with both small and large-scale farmers. In 2007, the wheat production in the two divisions was

114.275 bagss in 2865 hectares with an average productivity of 40 bags per hectare (MoA.
2007).

3.6 Data Sources and sampling procedure

rhis study uses cross-sectional farm household data on wheat production, inputs and their prices,
wheat output and prices, farm sizes, credit, extension and level of education of head. To fulfill
the objective of the study primary data was collected using a structured questionnaire. A number
of households were sampled and an adult member of the household interviewed using the
questionnaire.

TJjc population of the study comprised the wheat farmers in the two divisions namely Rongai
and Ngata divisions. These are the only major wheat growing divisions in the district. The
sampling procedure used was stratified proportional sampling method since the population of
wheat farmers is not homogenous but divided into large and small scale farmers. The sampling
frame comprised all wheat farmers in Ngata and Rongai divisions. A separate list of farmers who
grow wheat on more than twenty (>20) acres was compiled to form the first strata and the second
strata will comprise all the farmers growing wheat on twenty acres and less (20 and less) of land,
farmers were then randomly selected from each stratum using a stratified proportionate random

sampling to form the study sample.

Ihe data on the number of fanners who planted wheat from the two divisions was obtained from
the divisional offices of the Ministry of Agriculture in both Ngata and Rongai divisions. Ihe
ministry officials reported that there was a decline of 10% in the number of farmers who planted
wheat in 2008 season. This was mainly due to the post-election violence that rocked the country
in 2008 that resulted in the displacement; farmers thus did not participate in the long-rain season,
rhere was also the problem of high cost of inputs where for instance the cost of fertilizer went up
f>Kshs 6.200 per bag and the cost of chemicals was also high. Ihe cost of land preparation was
also high and the shortage of tractors that saw the cost of hiring a tractor for old land going up to
Kshs 3,500 per acre.

' One bag-90 kg
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According to the Ministry of Agriculture statistics, the population of farmers in the two divisions
that planted wheat in the 2008 season was approximated at 180 both large scale and small-scale
farmers in the two divisions. This was 3 decline from the previous years due to the displacement
of farmers and the high cost of inputs such os chemicals and fertilizers that forced some farmers
to abandon growing wheat. lhe ministry categorizes large-scale wheat farmers as those who
plant wheat from twenty (20) acres and above while small scale wheat farmers plant in less than

20 acres.

Ihc population of small-scale wheat farmers was 150 in both divisions while for large scale

farmers were 30 farmers in the two divisions.

The sample size was determined using a formula developed by Krejeie and Morgan (1970)

which is shown below.

M*NPi1 - P)
1) (Equation j. 16)

Where.
~required sample size

/*nhc table value ofchi-square for | degree of freedom at the desired confidence level which is 3.841 for
95% confidence level.

P the population proportion assumed to be 0.5 since this would provide tile maximum sample size.
d- the degree ofaccuracy expressed as a proportion (0.05)

N population of wheat farmers in die division

Using the above formula the sample size computed for a population of 150 small scale farmers
’mas 108 farmers while the sample size for the 30 large-scale farmers was 28 farmers. Ngata
division had more large-scale and small-scale farmers that Rongai division. Therefore, to
determine the sample size lor each division for the small scale farmers the sampling was
Proportional to size at 60% for Ngata division and 40% for Rongai Division. For the large scale
lamicrs the proportion was 57% in Ngata division and 43 % in Rongai division.
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A list of farmers in the district was provided by the Ministry of Agriculture at the divisional

offices that was used to select the sampled farmers.

Simple random sampling was used to select farmers from each stratum and random numbers

were used to get the required number, lire table below gives a summary of the sampled famers.

Table 3.1: A Summary' of Sampled households by Divisions
Small-scale wheat Farmers Large-scale wheat Farmers

Division Sample frame Sampled Interviewed Sample frame —_— Interviewed

Ngatn 90 65 64 17 16 15
Rongai 60 43 40 13 12 10
Total 150 108 104 30 28 25

As the table above shows there were 108 small-scale farmers sampled but 104 farmers were
interviewed while 28 large scale farmers were sampled but 25 farmers were interviewed. Ibe
reasons for the missed households were; non-contact (3 households). | household moved away
for smull scale farmers while for large-scale farmers; 2 farmers could not be contacted and |
farmer refused to be interviewed. A total number of 129 wheat farmers were interviewed in the

two divisions.

3.7 Data Collection

A structured questionnaire was developed and pretested in Njoro Division, in Molo District
where 15 farmers were interviewed. Necessary adjustments made before using it for data
collection. The questionnaire captured household information on wheat cropping activities,
inputs used, labor activities farmer training and extension, household demographics including
education, access to productive resources, infrastructure, and quality of life indicators.

A team of 4 enumerators with qualifications in bachelor’s degree in agricultural related Held
"ere hired and trained for data collection. Ihc interviews were done at the farm and the
respondents were notified prior to the day of interview. Ibe surveys were done at a rate ol 3
Mucstionnaires per enumerator per day and one interview took an average of one hour id finish.
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The Held work survey was conducted between slh April to 17th April 2009 for 11 days. The
fieldwork was successful and there was no major difficulties apart from the expected normal
field work minor inconveniences like extreme weather conditions on some days. lhe team
members were cooperative. There was not any incident of serious misunderstanding amongst any
of the team members. Everyone was committed to his/her work and as much as possible the team

helped whoever amongst the members needed help.

3.8 Data Entry and Analysis

Data entry was done using SPSS data entry builder (version 2.0) and the analysis was done using
SPSS, Frontier 4.0 and STATA statistical packages. FRONTIER 4.0 was selected because of its
ability to handle stochastic frontiers analysis while STAIA handled the regression models. SPSS
software was mainly used for data manipulation. Descriptive statistics were used to augment the
findings from the model, for instance, in characterization of farmers operating under different

farming sizes in the sampled areas. Stochastic frontier model was used to predict technical and

economic efficiencies for each farm.



CHAPTER FOUR: RESULTS AND DISCUSSION

4.1 Household Characteristics

The average land owned was 273 acres and 9 acres for the large scale farmers and small scale
farmers respectively. The acres under wheat in 2008 season averaged 190 acres and 5 acres for

the large scale and small-scale farmers respectively as presented in Tabic 4.1.

Table 4.1: Mean acres owned and cultivated in 2008

l.and (acres) Large scale Small scale Overall
Land owned 273.6 8.9 60.2
Acres cultivated 235.9 9.0 52.9
Acres under wheat 190.8 5.0 41.0

About 57 % ofthe sampled farmers rented land to grow wheat. Iht* mean acres rented were 108
acres and 5 acres for huge and small scale farmers respectively. The amount paid for renting

averaged Kshs 3,300 per acre.

About 56% of large scale fanners cultivated wheat on their own farms that have title deeds
while for the small-scale farmers 58% cultivated wheat on rented farms as shown in Table 4.2
below. The cost of renting has implications on the levels of production in addition to the high

cost of inputs.

Table 4.2: Land Tenure by Farm Size

Tenure Large Scale (%) Small Scale (%) Overall (%)
Rented land 40 57.7 54.3
Owned with deed 56 28.8 Al
Owned without deed - 10.6 85
Owned by parentAclative 4 29 31
Total 100 100 100
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About 84% and 98% of the large scale and small-scale respectively reported that they planted
other crops besides wheat; an indication that majority of the farmers practiced mixed farming.
For the large scale farmers wheat gave the highest crop income (56%) while maize accounted for
36% of the crop income. For the small-scale farmers maize accounted for the largest share of
crop income at 72% while wheat contributed 23% of the crop income. Other crops that earned
some income included beans, cabbages and Irish potatoes, Over 50% of the households reported
that they started growing wheat since 19% and more farmers have started growing wheat as the

years progressed.

The average age of the household head was 56 years and 50 years for large-scale and small-scale
farmers respectively as shown in lable 4.3. Male-headed households accounted for sg8% and
87.5% for large-scale and small-scale farmers respectively. The results shows that on average
12% of the household heads had been trained on wheal production in the past year. The heads

were living at home in most oflhe months in the last one year.

Table 4.3: Characteristics of Household Head

House hold characteristics l.argc Scale Small Scale Overall

Age in years 56.6 50.3 515
Male (%) 88.0 875 87.6
female (%) 12.0 125 124
Trained on wheat production (%) 24.0 135 155
Months living at home 109 115 114

The results on the marital status indicate that majority of the household heads were
monogamous. This accounted lor 72% and 80% for the large-scale and small-scale farmers

respectively. About 6.2% were polygamous, 10% widowed. 4.7% single and 0.8 % were

divorced.

Education plays an important role in increasing the adoption of technologies. In addition, it
increases the opportunities of participating in formal income earning activities among rural
families. Results on the level of education completed by the head of the household are presented
n Tabic 4.4. Ihe results show that the majority of the heads were well educated especially large-

scalc farmers. About 60% of the heads had completed secondary education among the large-
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scale fanners while 38% of the heads among small-scale farmers had completed secondary

education. Overall 25.6% of the fanners had completed secondary education.

Table 4.4: Highest Level of Education level of Household head

Level of education Large Scale (%) Small Scale (%) Overall (%)
Completed primary 12 29.8 26.4
Completed secondary 24 26 25.6
Some primary 8 144 132
Attended college 16 10.6 11.6
Some secondary 12 8.7 9.3
Pre-school 8 8.7 85
Attended university 20 19 54
Total 100 100 100

Household members engage in different income-earning activities; some are engaged in farm
activities while others are involved in off-farm activities. The main activities engaged by the
head of the households arc presented in I'ablc 4.5. Majority were engaged in self-employment in
agriculture (59%) followed by salaried employment (18%). Among the large scale farmers. 56%
wore self-employed in agriculture, 16% were self-employed in non-form enterprises while
among the small scale farmers 59.6% were self-employed in agriculture and 20% were in

salaried employment. About 8.5% of the heads were retired while 0.8 % were handicapped.

Tabic 4.5: Main Occupation of the Household Head

Occupation Large Scale (%) Small Scale (%) Overall (%)
Self-employed in agriculture 56 59.6 5X9
Salancd worker 8 20.2 17.8
Sr?tlg;gwsp;loyed on non-farm 16 115 124
Retired 16 6.7 85
Student 4 1 1.6

Not able to work (handicapped) 1 0.8



4.2 Wheat Production and Marketing

4.2.1 Land preparation and Planting

Wheat farming is mainly mechanized with minimum human labour for the various activities
involved. The results indicate that mainly tractors were used lor land preparation with 64% of the
large scale farmers using their own tractor while 89% of the small-scale farmers hired tractor
services for land preparation. The cost of hiring for land preparation averaged Kshs 2,500 per

acre.

As Table 4.6 shows. Kwale was the mostly used seed variety (30.2%) followed by Mwamba
(24.8%) and Njoro BW2 (20.9%) seed varieties. The trend was similar for both large scale and
small scale farmers. Other seed varieties used included Njoro 2. lahari and Chiriku among

others.

Table 4.6: Main Seed varieties planted

Variety Large .Scale (%) Small Scale (%) Overall (%)
Kwale 36 28.8 30.2
Mwamba 32 231 24.8
Njoro BW2 16 22.1 20.9
Chiriku 4 29 31
Njoro 2 8 1 2.3
Fahari o 1 1.6

The study sought to establish the type of seeds the farmers planted. The results shows that 51%
of the seeds used were purchased while 35% were recycled seeds for one year. It cun be noted

that about 10% of the seeds used were recycled for two or more years as shown in lable 4.7.

Table 4.7: Type of seed used

Type of seed Large .Seale (%) Small Seale (%)  Overall (%)
Purchased 48 51.9 512
Recycled one year 36 34.6 34.9
Recycled 2 years 4 8.7 7.8
Recycled 3or more years . 12 19 3.9
Retained seed 0 29 2.3
Total 100 100 100
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The main reason cited for using the recycled seeds was that the recycled seeds were cheaper than
the purchased seeds. The larmcrs reported that the seed recycled was mainly selected after
harvesting (63%). during growing season (13%) while some farmers bought already recycled
seeds from other farmers. The main aspect used in the selection of seed for recycling was the

plant aspect (80%) while some farmers looked at the plant aspect (13%).

4.2.2 Wheat Yields

The average wheat yield was 750K gs per acre and 600kgs per acre for large scale and small scale
farmers respectively. lhis translates to 1.9 and 15 tons per hectare respectively. The
productivity was low compared to the national average (about 2.2 tons/ha) and this was
confirmed by 77% of the farmers who reported that the harvest was poor while 21% of the
fanners reported that the harvest was average. Only 2% of the farmers reported that the harvest
was good. This trend was the same across the large scale and small scale farmers. The farmers
complained of poor rains during the growing season. Ihe seed application rale was 72kgs per
acre and 64kgs per acre for large scale and small scale farmers respectively. The fertilizer rale
applied was averaged 44 kg per acre for both form types. The chemical application rate was 3

litres and 2 litres for large-scale and small scale farmers respectively.

4.2.3 Production Costs

The cost of production per acre averaged Ksh 21.432 for large scale and KSh 17,859 for small
scale farmers as presented in lable 4.8 below. Ihe cost of chemicals accounted for the lurgest
cost which' was 25% for large scale and 20% for the small scale farmers. Land preparation cost
was second accounting for 24% and 18% for large scale and small scale respectively. The large-
scale farmers hired more labour than small-scale farmers whereas the small-scale farmers used

more family labour than the large-scale farmers.



fable 4.8a: Mean Coat of Production (KSh/Acre)

Large-

Mean costa per acre Scale
Chemical cost per acre 5,257.4
Lund preparation cost per acre 5.101.8
Cost of fertilizer per acre 3.141.5
Cost seeds per acre 2,569.8
Harvesting cost per acre 1.934.3
Cost of hired labour per acre 1.762.6
Planting cost per acre 11911

Cost of foliar per acre 355.8

Imputed family labour per acre 118.0
Total average cost 21,432.4

4.2.4 Gross Margins Analysis

% of total

25%
24%
15%
12%
9%
8%
6 %
2%
1%

100%

Small-
Scale

3,640.6
3,285.1
3,154.4
2,579.6
1.887.0
1.060.3
1,218.8
412.1
621.1
17859.0

% of
total

20%
18%
18%
14%
11%
6%
7%
2%
3%
100%

Overall
3.953.9
3.690.0
3,151.9
2.577.7
1,893.9
1,196.4
1.215.8
401.2
523.6
18,604.3

% of
overall

21%
20%
17%
14%
10%
6%
7%
2%
3%
100%

Ihe results on gross-margin analysis indicate that large scale farmers were harvesting on average

0.8 tons/acre compared to 0.6 lon$/acre for the small scale farmers. The variables costs used were

almost the same in value (chemicals, seeds, fertilizers) though large scale farmers spent more on

chemicals. 1he cost of planting and harvesting are excluded since machinery was used in most of

these operations.

Table 4.8b Cross Margin Analysis of Wheat production in Nakuru District 2008 season (Kshs/acrc)

Value item large scale
Harvest per acre in kgs 771.9
Price per Kg 26.8
Value of harvest (Kshs per acre) 20,755.9

Variable costs (Ksbs/acre)

Chemical cost peracre 5,257.4
Value of seeds per acre 2.569.8
Value of fertilizer per acre 3,1415
Total costs per acre 10,968.7
(‘'r<'vs margin (Kafca/acre) 9,787.2

Small scale

618.7
26.8

16,635.4

3.640.6
2,579.6
3,154.4
9,374.6
7,260.8

<navcrage. the gross margins were Kshs <,787 and Kshs 7,260 per acre for large scale and small

*tat farmers respectively. All other costs held constant, the gross margins looks attractive for
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both categories of farmers. This indicates that wheat production can he a profitable enterprise
among the large and small-scale farmers. With the supply of labour in the rural areas, the small
scale farmers would manage to produce wheat in a cost-effective manner. This argument is
supported by maize sector Kenya where majority of the fanners are small-scale farmers
practicing labour-intensive fanning techniques and they supply the bulk ofmaize produced in the

country.

4.2.5 Wheat Marketing
The major buyers of wheat were large traders (75%). millers (15%) and NCPB (5%) among the

large scale farmers while for the small-scale farmers main buyers were huge traders (82%) and

small traders (13.5%) as shown in Table 4.9.

Table 4.9: Buyer Type by Farm sue

Buyer Type I urge Scale (%) Small Scale (%) Overall (%)
large trader 75.0 82.0 80.7
Small trader . 135 11.0
Miller 15.0 LI 3.7
Consumer . 34 2.8
NCPB 5.0 - 0.9
Kenya seed company 5.0 - 0.9
Total 100 100 100

The decision on wheat activities such which inputs to plant and where to sell were mainly taken
by the head of the household across the farm sizes. This accounted for 90% and 84 % for small-
scale and large-scale farmers respectively. In some cases, decisions were jointly taken by the
head and the spouse and decisions by managers were reported by large-scale farmers only

accounting for 4%.

4-3 Extension Advice

Agricultural training is important in enhancing agricultural production and increasing farmers’
incomes. The results shows that majority of the farmers did not seek extension services. The
larmers who sought extension advice were 48% and 25% among large-scale and small-scale

farmers respectively. For those who sought extension services there were on average eight (s8)
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extension services for large-scale and three (3) extension contacts for small-scale farmers last
jear. The main sources of extension for large-scale farmers were private extension agents
(22.7%). field days (18.2%) and traderttfinput dealers (13.6%) as shown in the Table 4.10 below.
For the small-scale farmers, the main sources of extension services were traderVinput dealers
(22.2%) research organizations (19.4%) and through neighbours (13.9%). It is interesting to note
that public extension was quite rare.

T«Mc 4.10: Source of Kitension Services

Service Provider Large scale (%) Small scale (%) Overall (%)
Trnders-input dealers 13.6 22.2 19.0
Research Organizations 91 194 155
Family-friend 136 13.9 138
Private extension agent 22.7 5.6 12.1
Field days-demonstration* 182 8.3 12.1
Neighbour-Farmer 91 139 12.1
Public extension agent 45 8.3 6.9
Fanner Organizations-Coops 45 2.8 34
Newspaper*/ Reports 45 0 17
ASK shows 0 2.8 17
Radio -television 0 2.8 17
Total 100 100 100

Ihere were several reasons staling why most of the households did not seek extensions services.
These are shown in Table 4.11 below. The main reasons were unavailability of extension
services (51.9%), no need for extension services (18.5%) and 13.9% indicated long distances to
extension services. The trend was similar across the different farm types except that the distance

to small-scale famers was higher than lurge-scale farmers. About 11% of the farmers indicated

that the exercise was time-consuming.

Table 4.11: Reasons for not seeking extension advice

Reason Large scale (%) Small scale (%) Overall (%)
Extension agents not available 43.8 53.3 51.9

No need 313 16.3 185
Ix»ng distance 6.3 152 139
Time consuming 125 109 Il
Expensive 6.3 4.3 4.6
Teal 100 100 too
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4.4 Credit

Credit is important in stimulating farm-level production. The results indicate that majority of the
households did not seek cash credit. About 21% of the households sought credit and for those
who sought credit KI.5% received as shown in Table 4.12 below. Across the farm types 75% and
82.6% of large-scale and small-scale farmers received credit. 1he main reasons for not getting
the credit applied for among the small-scale farmers were; lack of collateral (60%). outstanding
loan (20%) and 20% didn't know why they were denied credit. Among the large-scale formers,
the main reason was that the bank delayed the processing of the credit and therefore eventually

the farmers did not get the credit they applied for.

Table 4.12: Proportion of Households that Sought and Received Cash Credit

Credit Large scale Small scale Overall
Sought credit (%) 16.0 22.1 20.9
Received credit (%) 75 82.6 815
Amount received (Ksh) 607.500___ 57.978 153.547

The results ftirther show that overall only 8.5% of the farmers sought in-kind credit. Ihe
proportion of large-scale farmers who sought in-kind credit was 20% while small-scale farmers
accounted for 5.8%. | or those large-scale farmers who sought in-kind credit all of the got it
while for the small-scale farmers. 77% of those who sought in-kind credit received. The farmers

who did not get the credit could not tell why they were denied the in-kind credit.

4.5 Social capital
About 28% and 34% of large-scale and small-scale farmers respectively belonged to a farmers'

group. Those farmers who did not belong to a farmer's group cited lack of group nearby (60%).
not helpful (16.5%) and 12% reported that the groups collapsed. Other reasons cited were; not

interested (s .8%) and old age (2 .2 %).

The main services obtained from the group include training (47.8%), acquisition of inputs
(14.9%) and financial services (16.4%) especially among the small-scale farmers us shown in

Table 4.13.
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Table 4.13: Service* obtained from the Croup

Service Large scale (¢/¢) Small scale (%) Overall (%)
Training 50 47 ] 47.8
Financial services . 20 16.4
Input acquisition 25 12.7 14.9
Marketing 16.7 9.1 10.4

A 1Services - 10.9 9
Private 8.3 - 15
Total 100 100 100

4.6 Distance to Social Amenities

Access to amenities is cruciul lor fostering economic development. Improved access to amenity
contributes to increased farm productivity and poverty reduction, fable 4.14 shows that most
basic amenities were within easy access by the households; they were generally located within a
radius of 1-15 km. However, some amenities such as distance to fertili*cr and seeds sources arc

over 20 km. The households arc near tarmac road implying that they arc accessible to other
services.

Table 4.14: Distance in Km.

Distance (km) Large scale Small scale Overall
Distance to where you normally buy fertilizer 254 132 15.6
Distance to the nearest certified wheat seed seller 20.7 157 16.7
Distance to the nearest NCPB depot 194 155 16.2
Distance extension service 133 9.8 10.5
Distance to n tarmac road 17 29 2.7
Distance to a motor-able road 0.2 0.2 0.2

Over 98% of the households reported to have access to a mobile phone implying that they are

able to get information about inputs and marketing quite reliably.

4.7 Household Quality of Lifc Indicators
Aspects that affect the ability of households to create wealth (income) include the environmental
conditions, which affect the health of the household, and hence the ability to work. Two aspects

considered in this analysis: housing conditions and toilet facilities. Table 4.15 shows that
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90.7% of the households live in houses roofed with metal sheets. The proportion is equally high

for both the large scale (76%) and small-scale (“>4%) households.

Table 4.15: Huilding materials of the main house

M aterial Large scale Small scale Overall
Roofing material in (%)

Iron sheet 76.1 94.2 90.7

Tiles 16U 19 4.7

Grass /makuti 8.2 3.8 4.7
Wall material in (%)

Bncks/SloncN 60.2 44.2 47.3

Mud 204 36.5 33.3

Wood 16.3 10.6 11.6

Plastered 41 8.7 7.8
Floor Material in (%)

Cement 60.0 62.5 62.0

Earth 16.0 34.6 31.0

Tiles 240 19 6.2

Wood . 1.0 0.8

About 60% and 44% of large-scale and small-scale households respectively have houses with
brick/stoncs walls; while 20% of large scale and 36.5% of small-scale households have mud
walled houses while over 62% of the households have houses with cement floor, with the
proportion for the large-scale households at 60% and the small scale households at 62.5%. Some
households (31%) have houses with earth floor.

Most households (“>1.5%) use pit latrines. Across the sub-samples. 72% of the large-scale and
96% of the small-scale households use pit latrines us shown in Table 4.16. Very few households

(7%) use indoor (flush) toilets. About 16 % of the households have no toilets.

Table 4.16: Type of toilet used

Type Large scale (%) Small scale (%) Overall (%)
Pit loirinc 72.0 96.2 915
Hash toilet 24.0 2.9 7.0
Bash 4.0 1.0 1.6
Joui 100.0 100.0 100.0
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4.8 Efficiency Estimates

48.1 Technical, Allocative and Economic efficiencies.

The maximume-likelihood (ML) estimates of the parameters of the stochastic production frontier
%erc obtained using the program. FRONTIER 4.1 (Coelli, 1994). These results are presented in
Table 4.17 which also presents the 01.S results of the average production function for

comparison.

The signs of the of the slope coefficients of both OLS and ML estimates are positive except for
family labour that has a negative coefficient implying increasing the family labour affects wheat
production negatively. ML estimated coefficients such as seeds, fertilizers and chemicals are
significant while for OLS only chemicals coefficient is statistically significant. The estimate of
the variance parameter gamma (y) is also significantly different from zero, which implies that the
inefficiency effects are significant in determining the levels of wheat output of the sampled

farmers. The estimated production function is given as;

l.nYr-15 10.-tftinseed, + OH Infert, +0.1Unchcm, + OMInfnUar, +0.0dInhiredlah, -
0.027Lrfamlahour,.

(Equation 4.1)

Where;

Y, is the wheat output per acre in Kgs.

mead is quantity of seeds per acre in kgs.

ferl, is the quantity of fertilizer per acre in kgs.

foliar, is the quantity of foliar used per acre in kgs,

them, is the quantity of chemicals used per acre in litres.
hircdlah, is the cost of hired labour per acre,

fomlabour, is die imputed cost of family labour per acre.
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ftNc 4.17: Ordinary ,e**t squares (OLS) estimates of the average production function and ML
(etimatrs of the stochastic production frontier for the sampled wheat producers

OI.S estimates ML estimates
Variable Coefficient  Standard error t-ratio Coefficient Standard error t-ratio
Intercept 4.59 1.003 4.57 4.46 0.882 5.06
tnsced 0.28 0.228 124 0.48 0.205 2.35*
Infertilizer 0.08 0.054 149 0.11 0.043 2.63*
tnfoliar 0.1 0.114 0.89 0.09 0.083 113
Inchemical 0.19 0.066 3.02* 0.11 0.042 2.64*
Inhircdlabour 0.04 0.029 152 ow 0.025 176
In/umilylabour  -0.04 0.034 *1.34 -0.027 0.031 -0.85
sigma squared  0.54 126 0.216 5.82
fHmma<y) - 0.93 0.036 2.59*
Log likelihood  -140.54 -131.2

esignificant at the 5% level

The dual cost frontier derived from the stochastic production frontier shown in fable 4.17. is as
follows;

InC, -0.151 * 0 2M>(InpsecdJ * 0 OOVflnpjertd + 0001 Kinpfoliard +0.224 (InpchemJ * ON
(Inpwugej «0.01(Inpfamlahd « 104 (In KV

(Equation 4.2)

Where;

C, isthe cost of production per acre of i'tfarm.
ptted, is the price of seed per kg.

pfen. is tlie price of fertilizer per kg.

P/foliar, is the price of foliar per kg.

Pchcm, is the price of chemical per litre.

Ptrogei is tlie wage rate per day,

ffomlah, is the imputed family labour per day

is the wheat output in kgs per acre adjusted for statistical noise.
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4.8.2 Distributions oftechnical (TE), allocative (AE) and economic (EE) efficiency measures
The overall TE, AL and lit scores urc presented in Table 4,18 below. The results indicate that
overall the wheat farmers have high efficiency scores averaging 8s% and ses% for TE and F.E
respectively. Small scale farmers had higher allocative efficiencies (96%) than large scale
farmers (94%). However, the large scale farms have relatively higher technical and economic

efficiencies compared to small-scale farmers.

Table 4.18: Mean TE, AE and EE scores by farm size

Farinsize TE At EE
Small scale 0.85 0.96 0.84
large scale 0.91 0.94 0.88
Overall 0.88 0.95 0.86

Technical Efficiency by farm sizeTechnical Efficiency by farm size
small scale large scale

Q-

04T r-
4 0

to
CuapMi try fjrrmite

Figure 4.1: Frequency of Technical Efficiency by Farm Size

Ihc figure 4.1 shows that there were more large-scale farmers with high technical efficiency

Korcs than small-scale farmers.
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4.8.3 Farm size and Efficiency
Statistical lest* were carried out on the relationship between the size of the farm and technical
efficiency. The farm size was categorized into two groups: small-scale farms (less than 20 acres)

and large-scale farms (over 20 acres) as discussed in the sampling procedure.

The test results presented below shows that the mean differences in technical scores arc
significantly different from zero at 1% and 5% levels of significance as presented in lablc 4.19.
The null hypothesis that the mean difference equal zero is rejected. Thus, accepting the
alternative that the mean difference for between small scale and large scale is less than zero.

These results indicate that large scale farms have a higher technical efficiency than small scale

farms

Tabic 4.19: A two sample t-test on the association between technical efficiency and farm size

Group Observations ~ Mean Standard error Standard deviation
Small scale farms 104 0.870409 0.108597 0.1035945

Large scale farms 25 0.9084932 0.0)67085 0.1029982
Combined 129 0.8816276 0.009199 0.1044802

diff +0.0380842 0.0199752

Two-sample r -lest with unequal variances
diff- meantsmall scale) « meant large scale) t- -1 9066

llo diff-o degrees of freedom 127

Ita: dIff<0 Ila: di(T!-0

h(T <I)-0.0294 Prtm>W)-0.05*8

Results on the statistical tests on the association between farm size and allocative efficiency arc
presented in Table 4.20. The result shows that the mean difference in allocative efficiency scores
is statistically different from zero at 1% and 5% level of significance. Ihe null hypothesis that
Iherc is no mean difference between small scale and large scale is rejected. This implies that
mhere is statistical difference in allocative efficiencies between small-scale and large-scale wheat

farms.
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Table 4.20: A two sample t-test on the association between allocative efficiency and farm size

Group Observations  Mean

Small scale farms 104 0.9631731
Large scale farms 25 0.9374486
Combined 129 0.9581877
diff 0.0257245

T™o-sample | ten with unequal variance*

Jiff-meanfsmall scale) « meant large scale)
Ho: diff=0

Ha: diff 1*0
PrT>q- 001*5

Ha: diff>0
Pr<T >1) =0 0092

Standard error Standard deviation

0.0044033 0.449053
0.0122325 0.0611627
0.0043386 0.0492773
0.0107804

t* 23562

degree* of freedom - 127

A similar lest was done on the association between farm size and economic efficiency. The

results presented in Table 4.21 shows that there mean difference of economic efficiency scores

between small-scale and large-scale farmers is statistically different from zero at 1% and 5%

levels of significance. Ihe null hypothesis is rejected and this implies that the large-scale farmers

have higher economic efficiency than small-scale farmers.

Table 4.21: A two sample t-test on the association between economic efficiency and farm fire

Group Observations  Mean

Small scale

farms 104 0.765494

large scale

farms 25 0.8001347
Combined 129 0.7756982
diff -0.0346407

Two-sample t lest with unequal variances

diff - mcantsmall scale) - meant large scale)
Ho. diff- 0

Hy: diff+.-0
*fT<0=0.0342

Ha: diff’*0
Prtm >+« ) .m0.0684

Standard error Standard deviation
0.0099778 0.095182
0.0167307 0.1031347
0.0086697 0.0984684
0.0188443

t“ -1.8383
degrees of freedomm 127
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4.8.4 Factors Influencing efficiency

Several authors have investigated the relationship between efficiency and various socio-
economic variables using two alternative approaches’ One approach is to compute correlation
coefficients to conduct other simple non-paramctric analysis. The second way, usually referred to
as a two-step procedure, is to first measure farm level efficiency and then to estimate a
regression model where efficiency is expressed as a function of socio-economic attributes.
Kalirajan (1991) observed that socio-economic attributes have roundabout effects on production
and hence should be incorporated into the analysis directly while Ray (1988) argued that the
two-step procedure is justifiable if one assumes that production function is multiplicativcly
separable in what he calls discretionary (included in production function) and non discretionary
(used to explain variations in efficiency) inputs. This section discusses the results of the

estimates obtained using the lobit model.

For this purpose, the parameters technical efficiency (TE), allocative efficiency(AE) and

economic efficiency (Eli) indices were estimated censured Tobit procedure for the following

sccio-cconomic characteristics;-
1) Age, given by age of the household head

2) Level of education of head, equal to zero for no education, one for primary education and two

for post-primary education

3) Distance to nearest extension services (km)

) Land tenure, equals zero for owned land and one for rented land

5) Source of seed, equal to zero for recycled seed and one for purchased seed

The results presented in Table 4.22 presents the factors that influence technical, allocative and
economic efficiencies of wheat production among the sampled households. The negative sign
for the age of the head implies that efficiency of production declined with the age of the head

>hough age was not statistically significant.

T°r»review of several of these papers, see Bravo-Urcta el al., (1991)
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The significant influence of education on farm efficiency is critical indicating that households
headed by more educated heads were more efficient compared with households headed by less
educated heads. The positive sign on the education implies that  the education levels had
positive inllucnce on economic efficiency. The interpretation is that farmers who had a higher
level of training were more technically and economically efficient than those with low level of
training. These results arc consistent with findings reported by authors who have carried out
productivity studies. For instance Kibaara (2006) reported the presence of a strong association

between technical efficiency and education attributes of small-holder maize farmers in Kenya.

Table 4.22: Tobit model estimates for different efficiency measure*

Technical efficiency Allocative efficiency Economic effidenev

Variables Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic
Age of head -0.0003 -04 0.0003 1.01 ©0.0002 -0.78
Education of head (0=no education.

I=has education) 0.0290 1,93* -0.0086 -1.21 0.0109 2.61eee
Distance to extension -0.0016 145 -0.0010 -1.9* -0.0008 -2.74*
Tenure (O»own land. 1=rcntcd) -0.0094 -0.53 -0.0018 ©0.22 0.0013 0.25
Seed type (0=Tccycled. “purchased)  0.0104 -0.55 0.0013 0.15 0.0011 -0.23
Constant 0.8488 15.18 0.9634 36.52 0.8739 56.38
tagmu 0.1003 0.0474 0.0278

Absolut® value of t statistics iIn parentheses
e Significant at 10i; <= significant at 5%; significant at 11

An interesting finding also is that the distance to extension services is statistically significant in
both allocative and economic efficiency. There was a negative relationship between distance to
extension services and farm efficiency. The farmers who could access the extension services
with case hud higher levels of efficiency as opposed to the farmers who were quite distant from

Useextension providers.

Though the land tenure was not significant the negative sign shows that farmers who produced
wheat in their farms likely to be more technically and allocativcly efficient than those who
produced on rented farms. The type of seed used was not statistically significant though has
Positive sign to efficiency. Ihcse results on the significant factors influencing efficiency;
education levels and distance to extension services reject the null hypothesis that none of the

identified social-economic factors influences efficiency.
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CHAPTER FIVE: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary

In Kenya wheat is the second most important crop after maize with regard to both production and
consumption. Until the early 1970’s Kenya was a net exporter of wheat hut currently the country
imports about 60% of wheat to meet the domestic demand. Wheat is grown in the cooler and
medium-rainfall regions covering the Nakuru, Uasin Gishu, Trans-Nzoia and Narok districts and
is mostly rain-fed. Wheat production is carried out by small, medium and large scale farmers.
The small scale farmers are the majority of the producers but their production accounts for 25%
of the total wheat produced. The domestic demand for wheat is growing at the rate of 7% per
year even though production is increasing marginally. Ihe increasing demand is driven by
rapidly growing population, increased urbanization, ring incomes and a change in food

preferences from traditional cereals towards wheat and wheat products.

Though the country has the potential of increasing the production of wheat, the sector is faced by
several challenges. Some of the challenges include expensive inputs such as chemicals, seeds
and fertilizers, insufficient farm machineries coupled with high fuel prices, unstable producer
prices and sub-division of large scale farms into smaller farm units. Ihcsc problems facing the
wheat sector form the basis for this study. Due to the fact that majority of the wheat farmers in
Kenya are small scale the study main objective was to establish their level oftechnical, allocative
and economic efficiency in wheat production in comparison with the large scale farmers . The
study sought to assess the effect of farm size and efficiency as well as identifying the social-
economic factors intluencing efficiency among the large and small scale wheat producers.
Nakuru District being one of the leading wheat growing districts in the country was used as a

case study.

This study uses the parametric stochastic efficiency technique that follows the Kopp and Dicwcrt
(1982) cost decomposition procedure to estimate technical, allocative and economic efficiencies.
Its advantage lies in the application of a stochastic frontier model with a disturbance term

specification that captures noise, measurement error and exogenous shocks beyond the farm. The
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two-step regression model has been used to unaly/.e the effects of the social-economic factors on

economic efficiency using a censored (obit model.

The study was carried out in Rongai and Ngata divisions in the new Nakuru district where a
representative sample of wheat farmers was randomly selected. According to the Ministry of
Agriculture, these two divisions produces 75% and 25% of the total wheat produced in the
district respectively. The sampling procedure used was stratified proportional sampling method
since the population of the wheat farmers was not homogeneous. The sampling frame comprised
all wheat farmers (in the 2008 season) in Ngata and Rongai divisions. Two separate list from the
sampling frame were developed. One list consisted of all the farmers who grew wheat on more
than twenty (>2U) acres to form the first strata while the second list comprised of farmers
growing wheat on twenty acres and less (20 and less) of land. The farmers were then randomly
selected from each stratum using the proportionate random sampling to form the study sample.A

total number of 138 farmers were sampled.

The household data was collected using a structured questionnaire by trained enumerators. The
survey sought information on wheat acreages, quantity of inputs and their prices, quantity
harvested, credit, extension, demographic characteristics of household members as well as the

quality of life indicators.

The data collected was entered and cleaned using statistical softwares that included SPSS data
entry builder. SPSS data editor. Ihe Frontier 4.0 and STATA statistical packages were used in

data analysis.

5.2 Production systems and farmers' profile

Majority of the farmers (both small scale and large scale) were growing wheat on rented land.

The high cost of renting land had implications on the area that farmers were able to put under

production.

Wheal production was highly mechanized with most of the farm activities being carried out by
use of tractors. The large scale farmers reported high use of inputs such as certified seeds and

fertilizers while most small scale farmers used recycled seeds during planting. The main reason
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for the use of recycled seeds was that they were cheaper than the purchased hybrid seeds. As a

result, the productivity among the small scale farmers was lower than the large scale farmers.

Wheat productivity in the district was below the normal yields mainly due to inadequate rainfall
during the 2007 cropping season. The use of inputs such as certified seeds was quite low and
farmers relied on recycled seeds, |ertilizer use was also low especially among the small scale
farmers. The main cost components were cost of chemicals, land preparation costs and fertilizer

and seed costs.

Majority of the farmers had achieved the primary level of education. The literacy level
determines the rate and extent of technology adoption and with such level of education, the
uptake of technology can be enhanced. Most fanners were self-employed in agriculture implying

that they were available on their farms most of the times.

The results indicate that most farmers were not accessing extension services mainly due to
unavailability of extension workers and farmers had to travel long distances to access extension
advice. Similarly, few farmers accessed credit facilities mainly due to lack of collateral and very

strict conditions of accessing credit.

On average, the gross margins were Kshs 9,787 and Ksh$ 7.260 per acre for large scale and small
scale farmers respectively. All other costs held constant, the gross margins looks attractive for
both categories of farmers. This indicates that wheat production can be a profitable enterprise
among the small-scale farmers. With the supply of labour in the rural areas, the small scale
farmers would manage to produce wheat in a cost-effective manner. 1his argument is supported
by maize sector in Kenya where majority of the farmers arc small-scale who supply the bulk of

maize produced in the country.

3.3 Findings on efficiency estimates

The mean technical efficiency scores were quite high for both small and large scale farmers
though were higher among large farms than for the small forms. However, the results show that
there is still some considerable level of inefficiencies in the use of inputs for the corresponding
output levels. For allocative efficiency, this was higher among small-scale farmers than for large-

*cale farmers. This implies that small-scale farmers were quite price-sensitive to the input prices
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than the large scale farmers. The overall economic efficiency was quite high for both farm
categories though was higher among large scale than small-scale farmers. The mean technical,
allocative and economic efficiency estimates between large and small scale farmers was

statistically significant.

The relatively high levels of technical efficiencies among the small scale farmers defies the
notion that wheat production in the country can only he efficiently produced by the large scale
farmers. This study shows that it is possible for small-scale farmers to produce wheat efficiently.
In many parts of Africa including Kenya small farms remain at the center of agriculture and rural
development. However, one of the main causes for the low agricultural productivity is the lack of
appropriate machineries that cater to and suit the requirements of small-scale farms. For this
reason, many small farms arc deemed as unproductive and inefficient. The Asian agriculture is a
classical example of rapidly increasing farm mechanization support to the small- scale wheat and
rice farmers. Most developing countries in the region are now in transition from labor intensive
to control intensive agriculture. Irrigation system machines, planting machines, powered
sprayers, combine harvesters, dryers using biomass fuel, silo and storage handling, and advanced
and high quality rice mill machines have been adopted by the Asian farmers. Taiwan's
agriculture is 98 percent mechanized. Manufacturers of dryers in this country arc able to produce
competitive products. Products using biomass as fuel arc also becoming popular. Mini-power
tillers have the highest market share in both domestic and international market (FFTC, 2005).To
raise the productivity of wheat among small scale farmers in the country basic farm
mechanization requirements to cater to small-farm needs must be met. such as: suitability to
small farms; simple design and technology; versatility for use in different farm operations;
affordability in terms of cost to farmers: and most importantly, the provision of support services

from the government and the private scctors/manufacturcrs.

Ihc results shows that farm size has significant effect on technical and economic efficiency
levels suggesting that cost inefficiency could be reduced by exploiting the economies of size.
This finding rejects the null hypothesis that farm size has no effect on efficiency. These results
suggest that gains from improving technical efficiency exist in all farm categories, although they

appear to be much higher on large than on small farms. While small farms tend to use land more
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intensively in an attempt to alleviate land constraints, the study suggests that the relatively higher
level of technical efficiency observed on small farms is largely attributable to the adoption of
traditional land saving techniques rather than the use of modem land saving technologies. Small-
scale farms arc found to be more allocatively efficient than the larger farms. Nevertheless, gains
from improving allocative efficiency exist in more than 90% of the sample households.
Accordingly, measures aimed at reducing labour congestion on the farms, relaxing liquidity
constraints, and improving the functioning of land rental markets can significantly improve

productive efficiency.

S.4 Findings on factors influencing efficiency

Ihe Tobit results show that two factors were statistically significant in influencing the productive
efficiency of the farms. Firstly, education of the head had a positive influence on the levels of
farm efficiencies. Secondly, the distance to extension services was negatively related to

efficiency levels. The shorter the distance to extension providers the higher the efficiency levels.

The positive relationship between the education level of household head and economic efficiency
cun be supported by similar results reported In studies which have focused on the association
between formal education and technical efficiency (Uaiene and Arndt, 2009; Bozoglu and
Ceyhan, 2007; flravo-Urcta and f’inheiro, 1994). In general, more educated farmers urc able to
perceive, interpret and respond to new information and adopt improved technologies such as
fertilizers, pesticides and planting materials much faster than their counterparts. This result is
consistent with the findings by Abdului und Lbcrlin (2001) which established that an increase in
human capital will augment the productivity of farmers since they will be better able to allocate
family-supplied and purchased inputs, select and utilize the appropriate quantities of purchased
inputs while applying available and acceptable techniques to achieve the portfolio of household

pursuits such as income.

The result that shorter distances to extension providers influenced farm efficiency is also
consistent with findings by Sevoum et al. (1998) who found a 14% difference in technical
efficiency between farmers who had access to extension services and those who did not in a
Hudy on farmers within and outside the Sasakawa- Global 2000 project. Extension workers play

*central role in informing, motivating and educating farmers about available technology.



5.5 Policy Recommendations
While self-sufficiency in wheat remains a stated goal of the government, it has remained elusive

over the years. With current yields, self-sufficiency will be accomplished only if area under
wheat is increased substantially or through intensification leading to higher yields.

The implications of the findings from this study on how Kenya can close the gap between
domestic production and wheat demand requires a combination of efforts both from the public

and private sector that includes the following:

1 Extension services arc crucial in enhancing increased productivity. Currently there is poor
provision of extension services especially to the small-scale farmers, ITiough extension
services have been privatized, there is need for public-private partnerships in the provision of
extension services. Increasing the efficiency of input use by improving the farmer knowledge
and skills provides a potential for productivity growth in the medium to long term.

2. Seed is an important farm input in wheat production. In addition to accounting for a
significant proportion of cost, it determines yields or productivity. Currently farmers are
cither using uncertified farmer-saved seed or buy uncertified seeds from other farmers.
Improvement in the quality of seeds is crucial and therefore the regulatory roles in this input
sector need he streamlined Kenya must therefore endeavor to produce high quality certified
wheat seed.

3. land preparation (largely mechanized) has been identified as a high cost center in wheat
production. This is influenced by among others cost of diesel fuel along with repairs and
maintenance on farm machinery. To reduce this cost and therefore improve competitiveness
of domestically produced wheat, it would be important to reduce the cost on diesel and spare
parts for farm machinery through reduction of taxes and tariffs. In the medium/ long term
there is need to invest in simple technology machineries to be used especially by the small
sculc farmers.

4. Opening up more areas in the potential wheat areas in the country. This mostly in the
marginal areas through irrigation. This could ussist in increasing output substantially faster
than if input use increases. For the existing small scale wheat farmers, they should be
supported in lowering their costs of production to ensure that they remain in production since

their output is quite significant in addressing the production gap.
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5.5 Further Research

The issue of low wheat productivity in Kenya is much more complex, with economic efficiency
notwithstanding. There are production-level issues to do with productivity, extension, access to
seeds, fertilizers, credit und other inputs that have been addressed in this work.

However, there also issues that would inform more on wheat productivity and competitiveness
thut can be considered for further research. These includes on-farm wheat seeds productivity
(recycled vis a vis purchased seeds) , potential to open up new lands for production under
irrigation; and last but not least, policies that favor increased investment in agriculture that would

allow farmers, including the small ones, to acquire modem production skKills.
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ANNEXES

Annex 1: Variable Correlation Results
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Annex 2: Nakuru District - Main enterprises, current production levels, potential production (2007-

2009)
Crop

Maize
\Npeat
. _Sorghum
Finger Millet
Beans
Cow l'eas
Pigeon peas
heet potatoes
*hsh potatoes
Horticulture

Sisal
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11A

7915
2865
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4.45
27.8
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2008 achievements
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Annex 3: District Profile- Nakuru District

District Area (Total) 1484. IKn*
Arable Land 796.23 Kmu
Water mass 40-45 ki
Forests 7km:
National parks 183 ks

Number of Division*........ 8 No. of constituencies...2 Local Authorises 2
Names of constituencies.... Kongm. Nakuru Town

Number of I ocation* ... 2. Number of Sub location*......... 46 (including Wcucges & Maji Tamil locations)
Altitude range 1800-2400 m

Mean Maximum Temperature 23T

Mean Minimum Temperature 24.0V

Rainfall Range 760-1270mm (sub-humid equatorial climate)

Rainy seasons 2 : LR March- July, SR Scptcmber-Decembcer

Population ( 1999) .. 396560 2009  Projections...... 471514
Population Density...... 391 ppsq km Growth rate........ J.4%

Average Family Size 5

Form Holdings 109835

Farm families 126037

Average Farm size (Small scale) 2 5 Acre*

Average Farm size (large scale) 200 Acre*

Staff: Former ratio .....1 1530

Agricultural parastatals 6 NCPB, AFC. Kenya seed

P13K KEPHIS, New KCC

Research  Centres KARI Njoro. KARL Lunct. KARI Naivasha mandate

AKZs  Lower Highland (LI 13-LH4) Wheat/malze/barlcy zone
Lower Midland (LM3)

Upper Mid land (UM2-5) Upper Sisal zone

Sourer Mtntttry o f Agriculture.2007. Sakum Muriel Annuitl Report
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W heat Household Survey, 20009:

This survey is being carried out with the objective of finding out production and marketing aspects of wheat production in Nakuru District. We intend to
interview about 130 farmers. Woc appreciate information that you will provide to us and we pledge to treat tIx information CONFIDENTIALLY. We
promise to use your responses for the study purpose only.

Household No. HHID
Date: (ddmmyy) SURDATE
HH Name
Respondents) MEM

(Enumerator Instruction Record the member number of the Respondent from the Demography table after the survey is completed.)

Identifying Variables:

Supervisor SUPER
Enumerator: ENUM
District DIST
Division: DIV
Location: LOC
Sub-Location: SUBLOC

Village: VIL



t~A.Nt» USE

Ql«- How much land (in acres) do you currently own (in total)? LOWED
QIb. In total how many acres did you cultivate during Ihc 2008 main season LCULTV
Qlc. In total how many acres did you put under wheat during the 2008 main season? LWHEAT_
Qld During the 2008 main season did you rent in any land to grow wheat' (l=ycs; 2=no) RENT

(IfNO.Go to Question 3) (IF YES. Continue)
Q2a IF YES, How many acres did you rent to grow wheat (in total) ACRERENT

Q2b  How much did you pay for the land Kshs/acre per season ? CASHRENT



\-M huni2 Fahari3=Pasa 4- Hyangund 5=Kwale i -Temhn7 Duma

8 Mbega 9 - gamut IO=S'ungu 11 Njoro / 12 Njoro BW 213 Chozi 14 Mwamba 15”*Indigenous’'Local type.

16=Don't know 17-Olhcr (specify)

If seed source is not purchased then ask the follow ing questions

Q4a. When docs the farmer select wheat seed to plant for recycling?
1=during growing season, 2" at harvest. 3= before harvest, 4 Other (specify)

Q4b. What is the reason for recycling 1"Cheap 2* No difference 3=Oihcr (specify)
Q4c.What criteria docs the fanner consider in the selection of W heat seed

1= plant aspect. 2= year aspect 3- Other (specify)

Qb5a. Did you plant other crops (except wheat) during the 2008 long rain season? I=Ycs 2=No

Q5b .Among the crops you last harvested and sold, {including wheati which gave you the highest CASH INCOME?

QSd. Which year did this household start growing wheat?

CREDIT
A. CASH CREDIT (Forwheat purpose only)

SF.EDRCYL

REARYMZ

SEEDCRET

PLANTCRP

CASHINC

YRWHEAT

Q6a- Did any household member try to get any cash credit during the 2008/09 crop year for wheat farm ing !1-Yes) (2=Noskip to Q7.i»"CASHCRD

Qeb. (IfYes) Did you receive the cash credit that yon tried to obtain = (1-Ye*)  <2-So) CASHRD

Qse. (Ifyes) How much cash credit did you receive (ksh) CASH

Q6d. Forthe two main sources of cash credit, what was the source and the amount that you received from each? CSRC1 CAMT1
CSRC2 CAMT2

(1= neighbor » famergroup  3-SACCO NCommercial tvrk (specify) 5-relalUve. Yricad

(r-NOCKMFI. specify >AFC 8= group(ROSCA) 9-'Village hank 10-"Shopkeepcr 11-tKhert specify »



QW Ifyou tried &Fobtain email credit bat did not get what was the reason for not getting? NCASH
(I—no collateral 2-'Had outstanding loan  3* Don't Know 4-l.onntng institution had nomono 5- OiheT, specify

B. IN KIND CREDIT (Forwheat Purpose onlv)

Q7a. Did any household member try to get any credit in kind during the 2008/09 crop year for wheat fanning ? (I-Ycs) (2-Noslipan@*ai INKDCRD

Q7b. (IfYes) Did you receive the credit in kind that you tried to obtain > (I- Yes) (2-No) CRED

Q7c. Ifyou tried to obtain credit in kind but did not receive what was the reason foe not getting NCRED
(I-Had outstanding loan  2- Don't Know 3~ Cther, specify )
CROP INPUTS

Qsa. What WHEAT CROP INPUTSdid you purchasc/hirc on CREDIT OR IN CASH in 2008/09 cropping year'/ (Excluding seeds)
Inpul99.tmv Key Variables: Midinptype

lapal type fait W mtecd Sourer of t rrttlu

1-0OAP 22-pesticide Purebare uipata : SgHgJU cede*: Coat per
2-VAJ 2*-mwxi>odc For Quanlils u>( Wil 1- cwneh tflraln Price per  Kitomrlrri  Holtofthe
3- TSP _ H i i 2-4«rt,ived ili

i ssp 24- bertnckie rbtmicala hoeshthired AWWNIW ooy b imm® RIKINW* 1<WP aa.tl. from potnl fertilizer

. 25- bingKxlc remember to IVBW. it-wa 3*mkiad «-CW* ‘MUtM ir fwtf tpevilird of purchase <KSb)

J-KWC (20200 ”6- *feuy<< write thr oM W ki J-K1A la farm llaururtaoa
0-SPK (17 170* ; >e-a<o craSi cm* .
7APICI2* S -S§ 27- AT equip Name of thc *.ewn aad . - mi ter aoly
) | § ) 24-Und fRpM M (0a chrmiral * lo-wm bonawed caili fendi/era)
5-CAN (260:0) P cw
*_ASN(26ff0) aeda only)

JO-URTA (46:001 29-ttchexal wppotl mptjpe chouxht foil mdparch inpMrcc ponit kmt Iraaeon
I11-SA«2100) Vv r pious*

12'Osho ItpcciM ___ 31-water

13- moiMce 32-ptanlcr cod

14- folur feeds ?t-h*/vcuci ccsl

li-NPK<23 23-23) 3i-tunspun

IM fft(201010) 35-fuel

17-0AT « CAN >6-g«ony Niji

IK-compcm 37-ralgo coal

19-mapiux lime
20- DS?
*I-NPSI123 23 0*

M -Und
+0-ofcerspecify

tred.t repaid?
1-oap imeaoe
bm xkm tw
3-offE«m nccox
«-bc«b btoaoci md
enprewom

W «*

opaid



Q9a Didyou hire permanent labourers in this household during the main crop season in 2008/2009? 1= Yes, 2=No (If no go to the table QIOa)

PERMLAB
Q9b IfQ9a* YES, how many months did you hire the permanent labourer (s) during the 2008 main season? MONLAB_
Q9c How much did you pay for the permanent labourers) per month? (Evaluate in-kind payments, e.g., food, shelter, etc.) PAYMON
Q9d What proportion of his or her or their time (in %) was devoted to: wheat-related work? PRWHEAT _

LABOUR INPUTS: Record amountpaidfor hired tractor/oxen and ail the labour used (both hired andJamity labour)for the largest wheatfield

IKAO OR/DRAFT AND LABOIKOVUTS-LARGEST WIII.LAT FIELD -20W mainn n a ffleunit»bcall»br99ju« Kry ntuilJn HkUtctlwOy

Tracaor/Oiea liirrd | abor

Family Labor (adulit) Family labac (tkildrtn)
Trades irxi ithired Oven If X Jith.ted * hired  * ofday* Ksh pet persrai f'M Inrt « ofmulct « ofdays * of femaiet « ofdavt «of children * ofdays
O”Noue How nmcb iui 0- None How much tJsi pci day 1ditip
K)»a you put cmthat 1- O»n vou pay ret lhn
2-Hired OcM | *Mired field lola) Cox
ACTIVITY X1 X1 X3 X4 X5 U X7 AS X» X10 X1 XU XU XU

1" 1t 1vVivudl
2-inis plough
W lam m
«-Plan'me

5“ Top JrciMiijc
6-1“Span)**
7-?«'Nponmt
8- V'Spnnmc
9-W codaig
10-Wmchraan
11--Harvesttag
12- Haul louongc
lj-D niof

16- iiaggog
15-others lvpfy)

Harvest units codes
1=90-kg bag. 2= kg. 9=Gorogoro. 11=50 kg bag !'2=Dcbc, 10 Tonnes 15 other (specify)

5



OECISION MAKING, EXTENSION and GROUP PARTICIPATION

Qlla

Qllb.

Qllc.

Q11d

Qlle

Q It
Qllg

Qllh

Who makes decisions on wheat activities, (c.g what to plant, which inputs to use, where to sell etc)?

(I*- bead

2-ipoute

Warma organi/ationvcoopcrkivcs

J-Son/dughieT 4-both head and spouse

Did you actively seek advice on wheat crop in the last 12 months?

If Yea. from who did the household receive the service?
11-public extension agent 2=privaie extension dgeni  3-neighhnur. Tanner 4 - ASK Shows 5-tradcivinput dealers 6 =r*dio ‘ictcvmon  7-faniilyfiricnd
12-research organizations  13=other (mcciM

IMidddQlUcaaiBtniHn

3-uthcr (gxciM

11- NGOatenl

. Total number of extension contacts on wheat in the last cropping year (2008)

. If no, why didn’t you seek advice? (give up to 2 reasons)

I=vcs 2*no (go to Q11 e)

EXT1

I-long distance 2=Expcnsive 3=time consuming 4 -extension agents not available 5=Othcr (specif)’)

Do you (hh) belong to a farmers group? I-Yes 2-Nogot* Qllbi

IfTQI1 1g—1 (Yes), what bencfits/scrvices do you get from the group? (Specify upu>2)

(O-iMfic

I-'training

7-Marketing

3=Input acquisition

4 - Financial services

. 1f(Ql 1g 2 (No)), why are you arc not a member ofthe group?

(I-Not helpful

2-Group collapsed

3=No group nearby

4-Other Ispecify |

5-A 1services 6- Other (specify)

DECISION

SEKKADV

EXT2

8-newspapcr/uKigarincs

TCONTACT.
SEEKNOT1

SEEKNOT2

GRPMEM

SERV1
SERV?2

GNOTMEM1
GNOTMEM2_____



ID

MEM
1 Head
2 Spouse
3

Kane

NAME

< WtKfijr*r UihK a Ib.

o» «t.< !
prrm tm '
Inu k
M w k
\BORS SEX

Period: March 2008 to Feb 2009

| - *h» n the
ekipu tr Currently b-tkM lod of
head enrolled in yyf<kN«r
fornul
* ok * schooling” Sr[CUﬂKU,-
t-Xn
J-M *
AHEAD MSTAT SMOO HEDU
1

Instruction: record the details o fthe respondent even ifhe/she is not the head or spouse

Rtirbo*h Jad
Ir henl

2" spouse

J* own child

4 - step child

5s ftweni

fr- brrtho sister

7 - ncpfet-» /niece

I- HtC'diaflner-ib-Lin

V- pandcftlUf

K N te rdalne

11-unrelated

12-beolhn /sioci-as-law

11-pnrcet-io-Uw
Maw x k a
1V< M ia specify

M arital Stator
1« ungle
2 * nooogamoudy
- p>I>i.un:sis>> married
4 - divceccd

5- widowed

4 - separated

7 “ other, specify

FdiKulii-n If»el*
-9*>-don't know

N he

1-pie- p>miBi>
2*SOOK pimiry

W ucipklcd primary

4 - viKdpe periltechoic
y-soene secoodtry

n-ccenpletcd seccedars

7-aneoited college

l-aacndcd unevenitv

Vlother (spec ifv)

Uecaoatfn

1-sdFcraplined tn iprwulrarc
3 srit-cmplincd on ino-Imm
enterprise

5-Sahtned wwker
41-Omneaic work
AUnemployed. lorleio* lewa
lob

fr-stodcM

7-reored

»-Notable to wuti
Ikundicapped)

V-Olher

I» A*[KTOl Mo m*n,
leo iium |w IBMRW til V
WA fKTKKIaifC

wodectwain A* I0M A feb
talycm O Jom"

an llm pence
«n Inmim

1-YoW to

WHETHAIN

MONTH

mtorch2C« to let.

awr

occur



(Enumerator Instruction: Distance should be recorded in kilometres (Km))

b)

c)
d)
e)
f)
f)

9)

h)
0

What is the distance from your homestead to where you normally buy fertilizer

FERTBUY

What is the distance from your homestead to the nearest certified wheat seed seller? CF.RTSD

What is the distance from your homestead to the nearest NCPB depot? NCPBKM

What is the distance from your homestead to extension adv ice? DEXTN

What is the distance from your homestead to the nearest market place for wheat? MKTKM

What is the name of the market MARKET

What is the distance from your homestead to a motorable road0(Usable during wet seasons) DMTROAD

What is the distance from your homestead toa tarm ac road1 DTMROAD
Do you (hh) have access to a mobile phone (1“Y«) (2=\b) MOBACC
If No member of the HH has a mobile phone, what is the distance to the phone access point? PHONE

WAGE RATES AND LAND RATES

Q1l4a.
Q1l4b.
Ql4c.

Q14d.

What is the daily wage rate for general farm labour in this area? (Ksh per day): WAGERATE

For this wage, what is the ty pical num ber ofhours worked per day ? (Hours): HOURS

What is ihe land rental rate for one acre of good quality land for one year inthis area? (Ksh per acre) LRRY

What is the land rental rate for one acre ofgood quality land for one season inthis area? (Ksh per acre) I.RRS

(UNIVERSITY OF MA|fl«e/
HAGSFE Li8P4Ry



" OJMSERVE/i/VDASK ABOUTTHE FOLLOWING:

Q15a.

Q15b.

Q1l5c.

Qlsd.

Q1l6a.

Q!6b.

What is the roofing material of the main house *
(1=grass'makuti 2=iron sheet 3riile$ 4 other (specify)

What is the wall material of the main house?
(I=mud 2=bricks/stoncs 3=iron sheet 4=wood 5=plastcrcd

What is the floor material of the main house *
(1= earth 2=cement 3=wood  4=tiles 5=othcr (specify)

What type of toilet is used by the household?
(1* pit latrine 2= hush 3= flush toilet 4= other (specify)
Mow was the 2008 cropping season | excellent, 2=0oo0d, 3 Poor

What is your wheat yield/acre when season is;

Excellent EXCYLD
Good GOODYLD
Poor POORYLD

Harvest units codes

1= 90-kg bag. 2= kg. 9=Gorogoro. 11=50 kg bag !2=Dcbe. 10=Tonncs

6*other (specify).

UNITEXC
UNITGOOD
IINITPOOR

ENUMERATOR COMMENTS REGARDING INTERVIEW (e.g. quality of responses etc)

Q17.What is your assessment of the quality of data collected:
1=reliable
2=not reliable

3 Other (specify)

Thank You!

ROOF

WALL

FLOOR

TOILET

HOWSEAS

QUALDATA



