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Abstract

Agriculture continues to be a fundamentaltinsent for sustainable development, poverty
reduction and enhanced food security in developing countries. Agricultural produetwatyin
SubSahara Africa are far belowthat of other regions in thevorld, andare well below that
required to attaindod security and poverty reduction goa®n the other hand, theate of
agricultural productivity growth since the early 2000s has been quite impressive in many African
countries, including Kenya, yet this is no cause for complacency. Sustainedcatelated
growth requires a sharp increase in productivity of smallholder farmers. The Strategy to
Revitalize Agriculture (SRA), Kenya Vision 2030, Comprehensive African Alfural
Development Program (CABAP) and Alliance for Green Revolution in Africa (AGRAave
underscored the importance of increasing agricultural productivity in the fight against poverty. In
the past, agricultural production was largely a function of acreage, but further growth in

production will have to be driven by productivity growth.

This paper analyzes trends in the Kenyan agricultural productivity using household panel survey
data collected from 1275 households in eighto-regional zones for 1996/1997, 1999/2000,
2003/2004 and 2006/2007 cropping yearBhis panel data analysis oeemes problems of
comparability and differences in sample design that compromise other trend assessments and
thus provides a unique opportunity to evaluate changes in smallholder agricultural productivity.
Productivity chages formaize, tea, coffee, sugarcanecabbages, Irish potatoes addiry are
examined The major drivers ofthe productivity trends across theagro-regional zonesare
discussed The paper identifies glicy interventions required to either sustain productivity
growth or improve dedahing and stagnating stgectors.

Resuls show a consistent growth in maize productivity acrossst agro-regional zones and
panelyears Some of the key factors that have contributed to productivity grimwtiaize over
the 19972007 periodinclude increaed percentage of households usifegtilizer, increased
adoption of highyielding seed varieties, and an increased density of fertilizer retail outlets
leading to a decline in thdistancedo sellers ofagricultural inputs Fertilizer usedose rates on

maize, however, haveemainedfairly constant.Further analysis reveals that some households



did not use inorganic fertilizers and tdefining feature of these households is location in semi
arid areas where fertilizer use on maize may be risky and utgileti

The dairy suksector recorded impressive growth over the 198907 period. Increased
investment in dairy production and production of fodder crops reflects incredsgton of
improved breedshighlighting the importance of investment in knowledmnd technologyTea
productivity has grown slightlydriven by increased fertilizer useespeciallyin the Western
regions of Kisii and Vihiga districtsProductivity of sugarcane and coffee, on the contrary,
declined during thelecade, mainly due tochdlenges some related to managemefaiging the
sub sectors. Cabbage and Irish potato productivity fluctuated over the pane] pedatid not

show any meaningful trend.

The per capita land owned and per capita cultivated land has declined over thpepek|

which appears to beelated tantensifying population pressures dadd fragmentatiom many

areas of the countryMore than 30 percent of the smallholder farms in the sample control less
than 1 acre of land. While agricultural productivityganeral appears to be rising in Kenya,
rising land pressures in the more densely populated areas is a major threat to future food security
and rural livelihoods. Productivity growth and market access can partially overcome these

threats, but sustainahieral livelihoods may well require attention to improved access to land.
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1.0 Introduction
1.1  Background

In the 2f' century, agriculture continues to be a fundamental instrument for sustainable
development, poverty reduction and enhanced food security in developing countries.
Agricultural productivity growth is also vital for stimulating growth in other sectors of the
economy. Currently, agricultural productivity growth in Seéhara Africa (SSA) lags behind
that of other regions in the world, and is well below that required to achieve food security and

poverty goals (World Bank, 2007).

The Strategy for Revitalizing Agulture (SRA) has underscored the importance of increasing
agricultural productivity in the fight against poverty (Republic of Kenya, 2004) sffaegyhas
decomposed the productivity problem into three components; an extension problem, a research
prodem and an economic and financing problem. The Kenya Vision 2030 has also highlighted
growth of the agricultural sector as a major challenge (Republic of Kenya, 2007). Other
important regional strategies such as the Comprehensive African Agriculturalopenesit
Program (CAADP) and the Alliance for Green Revolution in Africa (AGRA) have also

underscored the need for productivity growth.

Over the past five years, the Kenyan Government has strived to improve agricultural productivity
through government andodor supported programs such as Kenya Agricultural Productivity
Project (KAPP),Agricultural Sector Programme Support (ASP8pgtional Agriculture and
Livestock Extension Programme (NALEP), and thational Accelerated Agricultural Inputs
Access ProgramméNAAIAP). However, there is very little evidendmsed documentation
showing the impact of these programmes on smallholder farfieisstudy seeks to analyze
productivity trends in major commodities with an overall objective of establishing if there are
lessons that could be learnt from the past. These lessongpcoulde important guidancas the
country strives to implement the Kenya Vision 2030.

1.2  Objectives

The overall objective of the paper is to analyze trends in the Kenyan agricultural tptibduc

using nationwide household panel survey data. In particular, the paper examines productivity



trends for selected cereal, industrial, and horticultural crops and dairy sub sectors. The paper
identifies commodities that have recorded positive growtlprioductivity and highlights the

major drivers of productivity growth across agegional zones. Subectors with declining or
stagnating productivity over the decade are also identified. The paper proposes some policy
interventions required to sustaimoguctivity growth for suksectors with positive growth and
improve productivity for susectors showing declining and stagnating trends.

It is envisaged that the study findings will inform stakeholders in the agricultural sector on levels
of productivityover time, technology adoption or éasloption and the intensity of use of inputs.
The study results will reinforce the need to expand support for innovative systems of input
distribution such as agmealer programs and the proposed fertilizer costatemtu strategy as
identified in the Kenya Vision 2030. Results could also provide evidence for the need for

targeted interventions.

2.0 Data and Methods
2.1 Data and Sampling

The data for the study is obtained from the Tegemeo/M&wIHousehold Survey forab6/97,

1999/00, 2003/04 and 2006/07 cropping years. The panel household survey was designed and
implemented under the Tegemeo Agricultural Monitoring and Policy Analysis Project
(TAMPA), implemented by Egerton University/Tegemeo Institute, with suppam flichigan

State University.

The sampling frame for the panel was prepared in consultation with the Kenya National Bureau

of Statistics ( KNBS) I n 1997, al though KNB S ¢
available. Twentyfour (24) districts were purpoely chosen to represent the broad range of
agroecological zones (AEZs) and agricultural production systems in Kenya. Next, alrlogm

divisions in the selected districts were assigned to one or more AEZs based on agronomic
information from secondarglata. Third, proportional to population across AEZs, divisions were
selected from each AEZ. Fourth, within each division, villages and households in that order were
randomly selected. A total of 1,578 households were selected in the 24 districts wnn se

agriculturally-oriented provinces of the country. The sample excluded large farms with over 50
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acres and two pastoral areas. This analysis is based on 1,275 households which formed a
balanced panel for each of the four cropping years, 1996/1997, 0999/2003/04 and 2006/07
(hereafter referred to as 1997, 2000, 2004 and 2007, respectively). The attrition rate for the panel
was 19%over the 16year period Some of the main reasons for this attrition are related to death

of household heads and spouseading to dissolution of households, and relocation of
households from the study areas. Households in Turkana and Garissa districts were not
interviewed inthe 2004 and 2007 surveys. Thremaining 22 districts in the survey were

assigned to agreegionalzones as defined in Table 1.

Table 1: Spread of sampled districts in agreecological zones

Agro-ecological zone Districts No. of households
Coastal Lowlands Kilifi, Kwale 75
Eastern Lowlands Machakos, Mwingi, Makueni, KituiTaita Taveta 145
Western Lowlands Kisumu, Siaya 153
Western Transitional Bungoma (lower elevation), Kakamega (lower elevati 148
Western Highlands Vihiga, Kisii 129
Central Highlands Nyeri, Muranga, Meru 242

Kakamega (uppezlevation), Bungoma (upper elevatio

High-Potential Maize Zone Trans Nzoia, Uasin Gishu, Bomet, Nakuru, Narok 346
Marginal Rain Shadow Laikipia 37
Overall sample 1275

A major advantage of panel data is thabitercomes problems of comparability over time. In
many countries, there are various farm surveys to draw upon to measure trends in livelihoods and
agricultural performance over time. However, the comparability of these surveys is often
compromised by diffrences in sampled households, locations, month/season of interview, recall
period, and the way in which data is collected. The findings reported in this study are based on a
balanced panel of 1,275 households consistently interviewed in 1997, 2000,a2602007,

which provides a unique opportunity to track changes in agricultural performance for a
consistently defined nationwide sample of srsathle farmers. Another advantage of panel data

is that itallows sorting out economic effects that cannot lsirdquished with the use of either
crosssection or aggregate tingeries data alone (Pindyick and Rubinfeld, 1998). Other studies
that have used panel data to measure productivity include Ekborm (1998), Yamano and Jayne



(2004), Suri (2006) and Tegemeo (&). The present study, however, relies omepth and
longer panel period (10 years).

2.2 Method of Analysis

The aim of this paper is to provide a fundamental picture of trends in agricultural productivity
and hence relies largely on descriptive tren@escriptive analysis is used to show trends in
partial productivity measures such as crop output per unit of laifile paper also examines
trends ininput use over the panel periodalues over time are expressed in constant terms using
mean farmgate output prices over the four panel survey periods. This procedure enables us to
track changes over time in farm outfatsed on changes in physical production per unit of land
and labor and effectively purges out the effects of price variations caused largely by exogenous

shocks to the sector.



3.0 Agricultural Productivity Trends

This section presents trds in aspects of agricultural productivity. Trends in household land
ownership and cultivation are presented in Section 3.1. Section 3.2 presents household income
composition and explains the relative importance of various income sources in household tota
income. Trends in value of crop production are presented in Section 3.3. Productivity trends for

selected commodities and drivers of the observed trends are presented in Section 3.4.

3.1 Land Ownership

Household land holdings have generally declined froma@rés in 1997 to 5.8 acres in 2007
(Table 2). This decline was experienced in five out of the eight-regional zones, with
marginal rain shadow registering the highest decline of 15% from 6.1 acres in 1997 to 4.4 acres
in 2007. Western highlands, hovezyshows &lightincreag in mean household land sizes from

2.2 to 2.4 acres during the panel period. The general decline in sizes of landholding reflects the
effects of increased population pressures anddsubsion in most areas of rural Kenya. The
trends also show regional differenceghe size of household land holdings, with households in

the High potential maize zone owning an average of 10 acres. Households in the Western
highlands and Central highlands have the smallest land holdings (betardr8acres).

Table 2: Trends in mean land size owned (acré$ousehold)

Zone 1997 2004 2007
Coastal Lowlands 5.3 6.3 5.3
Eastern Lowlands 6.7 5.6 6.4
Western Lowlands 3.8 4.2 3.0
Western Transition8l 5.9 6.3 5.8
High Potential Maize Zorfe 10.7 11.0 104
Western Highlands 2.2 2.3 24
Central Highlands 2.9 2.9 3.0
Marginal Rain Shadofv 6.1 5.1 4.4
Overall Sample 6.1 6.1 5.8

Note:“=declining sizes of land holdings

The average cropped land per household has declined from 3.5 acres in 1997 to 3.4 acres in 2007
(Table3). The declining trend in cropped area is also observed in all the regions except Eastern
lowlands, where the average area rose from 3.1.Qoadres beveen 1997 and 2007. The

11 acre=0.4 hectares



expansion in area in the Eastern lowlamasy reflectless intense land pressures iis tless
densely populatedoneand continued reliance on land extensification

Table 3: Mean area cultivated for mainseason (acres per household)

Zone 1997 2004 2007
Coastal Lowlands 2.8 4.0 3.3
Eastern Lowlands 3.1 4.4 4.0
Western Lowlands 2.3 3.2 2.3
Western Transitional 4.3 4.2 41
High Potential Maize Zone 5.9 51 51
Western Highlands 1.7 21 2.0
CentralHighlands 2.2 2.5 2.0
Marginal Rain Shadow 1.9 1.9 1.8
Overall Sample 3.5 3.7 3.4

We further analyse mean cropped land for selected crops. Results show that area under maize
production increased from 1.8 acres in 1997 to 2.2 acres in Béfade declining to 1.9 acres in

2004 and 2007 (TabK). The proportion of households producing maize has remained high and
somewhat constant; averaging 99%. This indicates the importance attached to maize by most

rural households in Kenya.

Mean aea uner teaproductiondeclined marginally from 1.08 acres in 1997 to 1.05 acres in
2007, but the number of tea growing households in the sample rose from 170 to 194 during the
decade with the net result being a moderate increase in tea productivity oveulittsarhple

This could be a response to liberalization and privatization of tea, whielledthe exit of the
government from tea productiporevocation of the tea licensand transformation of the Kenya

Tea Development Authority to Kenya Tea Developtn&gency, the lder beng owned by the

farmers.

The meanarea under coffee production declined from 0.56 acres in 1997 to 0.48 acres in 2007.
The number of coffee growing households in the sample also fell from 257 in 1997 to 250 in
2007, with the netresult being a decline in coffee output over the entire sample. This finding is
not surprising given the management difficulties that the sector has suffered over the past decade

and beyond (Nyoro and Ngugi, 2006).



Meanarea under sugarcane during the qerose from 2.18 acres in 1997 to 2.5 acres in 2007,
but the number of households in the sample producing sugar cane declinetiéraim 145
between 1997 and 2007

Cabbagesa major horticultural crop in Kenyahow a decline in the area cultivated frOm8

acres in 1997 to 0.21 acres in 20@lkthough the total number of households engaged in cabbage
production rose greatly from 1997 to the early 2000s, before declining in 20@/number of
farmers growing Irish potatoes similarly rose dramaticallythe late 1990s and early 2000s
before declining somewhat between 2004 and 2007. Overall, the percentage of farmers growing
potatoes has increased from roughly 25% to 33%. Among farmers who planted potatoes, area
cultivated has declined gradually, frdb8 in 1997 to 04 acres in 200. The declining trend

in acreages under most of the crops indicate that land is increasingly becoming a constraining
factor in agricultural production, and any increase in agricultural production will need to be
attained aly through productivity growth.This is consistent with the finding that a smaller
share of land is under fallow in 2007 than in 1997.

Table 4: Mean land area under selected crops for households cultivating the crop, main
season

Acres under cultivation for households cultivating the crop

Crop 1997 2000 2004 2007

No. of Area No. of Area No. of Area No. of Area

hhs (acres/hh) hhs (acres/hh) hhs (acres/hh) hhs (acres/hh)

Maize 1260 1.80 1259 2.20 1261 1.90 1254 1.90
Tea 170 1.08 177 1.04 198 1.01 194 1.05
Coffee 257 0.56 308 0.55 283 0.49 250 0.48
Sugarcane 161 2.18 154 2.18 158 2.03 145 2.50
Cabbaes 134 0.38 286 0.24 217 0.21 168 0.21
Potatoes 327 0.58 486 0.59 490 0.48 413 0.44

Table5 provides trends in overall cropped land and proportion allocated to maize production. All
the regions show a general declining trend in area under maize; except for Eastern lowlands in

which maize area rose form 2.3 acres to 2.9 acres overd¢hdale

Over 50% of cropped land is allocated to maireluding bothintercrop andpure stand maize
fields, signifying the importance attached to maize production among the farmers. This
proportion is, however, consistently declining during the panel ghefiom 59% in 1997 to 55%

in 2007. Regionally, there smarked consistent decline tine proportion of area under maize to
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total cropped area in Western highlands, Western lowlands and Central highlands. It is also
observed that these are the regions wheeanhousehold landholdingize isrelatively small
compared to other regionand where other highealued crops and avities such as tea,
horticulture, dairy and associated fodder crop production may provide higher returns to scarce
land. The proportion of land under maize rose between 1997 and 2007 in areas where land
pressures are less acute and where landholdingasigdarger, such adbe Coastal and Eastern

lowlands, Western transitional and Marginal rain shadow regions



Table 5: Trends in cropped land and land allocation to maize

Proportion (%) of

Land Land (acres/hh) cropped area
(acres/hh) to fields with allocated to fields
Zone cropped maize with maize
Coastal Lowlands
1997 2.8 1.9 72.2
2000 4.3 2.9 66.1
2004 4.0 2.7 67.1
2007 3.3 2.2 68.8
Eastern Lowlands
1997 3.1 2.3 73.6
2000 3.9 2.5 63.4
2004 4.4 2.6 59.9
2007 4.0 2.9 73.4
Western Lowlands
1997 2.3 1.3 65.8
2000 2.8 1.6 66.1
2004 3.2 1.6 60.6
2007 2.3 1.0 50.9
Western Transitional
1997 4.3 1.5 39.8
2000 4.7 1.7 40.8
2004 4.2 1.7 44.2
2007 4.1 1.4 42.7
High Potential Maize Zone
1997 5.9 3.1 64.8
2000 7.1 3.8 65.8
2004 51 2.9 62.9
2007 51 3.3 69.4
Western Highlands
1997 1.7 0.9 59.1
2000 21 1.2 59.2
2004 21 1.1 53.8
2007 2.0 0.8 42.0
Central Highlands
1997 2.2 0.9 41.4
2000 2.4 0.9 38.5
2004 25 0.7 35.1
2007 2.0 0.6 35.1
Marginal Rain Shadow
1997 1.9 1.3 77.2
2000 1.9 1.2 67.2
2004 1.9 1.2 70.4
2007 1.8 1.2 74.9
Nationwide sample
1997 3.5 1.8 58.7
2000 4.2 2.2 56.8
2004 3.7 1.9 54.3
2007 3.4 1.9 55.3




3.2 Household Income Compsition

Household income constitutes income from cropping activities, sale of livestock and livestock
products, business activities, income from salaries income and remiti@cemposition of
household income into its components reveals that crop indgsn@e major component of
household income, contributing 40% in 1997, 50% in 2000, 46% in 2004 and 44% in 2007

(Table6). Variations over time in agriculture income shares is highly weatheen

Regionally, crop inconghave remained an important contributor to household income in the
Western and Centrahighlands, Western transitional and High potential maize zones,
contributing between 41% and 65% over the decddehe semiarid areas such &oastal and

Eastern lowands and Marginal rain shadparopsgenerallycontribue lessto total household

incomesi between 10% and 43%compared to the high potential agricultural regions. In the

Mar gi nal rain shadow, however, crolg@ssframontri b
13% in 1997, 23% in 2007, 33% in 2004, to 36% in 2007.
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Table 6: Household mean annual income shares (% of total household income)

Zone Year Crops Livestock Business Salary
Coastal Lowlands 1997 10.3 5.3 38.7 45.7
2000 39.1 3.1 371 20.7
2004 24.1 4.0 42.2 29.7
2007 28.8 1.9 48.8 20.5
Eastern Lowlands 1997 21.8 16.4 13.3 48.5
2000 43.1 12.3 19.7 24.9
2004 34.4 11.2 24.3 30.1
2007 40.1 13.0 20.8 26.1
Western Lowlands 1997 41.0 17.7 13.0 28.3
2000 50.3 15.0 17.1 17.6
2004 374 12.9 23.6 26.2
2007 39.8 7.4 30.1 22.7
Western Transitional 1997 47.1 24.4 13.6 15.0
2000 61.9 104 16.1 11.6
2004 56.2 14.8 15.3 13.7
2007 47.7 16.7 23.2 12.4
High Potential Maize Zone 1997 48.6 24.3 9.6 17.5
2000 40.6 24.5 18.6 16.3
2004 50.6 20.7 12.8 15.9
2007 38.3 25.8 19.7 16.3
Western Highlands 1997 45.5 21.8 10.7 22.0
2000 58.8 14.7 8.0 18.5
2004 49.2 17.7 10.8 22.3
2007 54.8 11.5 15.6 18.1
Central Highlands 1997 43.9 194 9.7 27.0
2000 64.7 8.6 11.7 15.0
2004 53.2 17.3 11.5 18.0
2007 54.7 15.8 13.2 16.3
Marginal Rain Shadow 1997 12.9 35.0 14.9 37.2
2000 22.9 10.2 34.2 32.7
2004 32.9 22.9 16.2 28.0
2007 36.2 26.2 16.1 21.6
Overall Sample 1997 40.0 21.0 13.0 27.0
2000 50.0 15.0 17.0 18.0
2004 46.0 16.0 17.0 21.0
2007 44.0 16.0 21.0 18.0

Income from livestock contributed 21% of household income in 1997, but the contribution
declined to 16% in 2007. While the declining trend in livestock contribution to household
income is mirrored across all the regions, in the Marginal rain shadow tikesbatribution to

household income shows a general increasing trend between 10 % in 2000 and 26% in 2007.

The proportion of income from business rose from 13% in 1997 to 21% in 2007. The increase in
the proportion of business income to total househaldrire over the decade is also observed in

all the regions. The largest increases were in the Western lowlands (from 13% in 1997 to 30% in
2007), Coastal lowlands (from 39% in 1997 to 49% in 2007) and the High potential maize zone
(from 10% in 1997 to 20% ir2007). The contribution of salaries and remittances show a
declining trend for all the zones from 27% in 1997 to 18% in 2007.
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Jointly, the contribution from orfarm income earning activities (crops and livestock income)
declinedgradually but consistentlfrom 65% in 2000 to 60% and 2007. The proportion of off
farm income (business and salary incomes combined) increased from 35% in 2000 to 38% in
2000 to 40% in 2007. This shows the increasing importance dfarmff activities to rural
agricultural househds. However, farming is still a major source of household income among
the rural households. Agricultural productivity growth, therefore, remains a major target in

efforts to improve incomes and wdléing of the majority of the rural households.

3.3 Value of Crop Production

The value of crop production is defined as the product of the quantity of crop harvested and the
price for all the crops produced by the household. Since the value of crop production changes
with the change in either price or quantity, ug& constant pricé$o evaluate the changes in

order to determine whether the changes are as a result of changes in quantities of production.
Holding prices of all commodities constant, we observe a general increase in the value of crop
production over the decade acrossth# zones (Tablg). Overall, the mean value of crop
production per householat constant pricesose from Ksh 62,000 in 1997 to Ksh. 72,264 in
2007. However, the values were higher in 2000 and 2004. A similar trend is obsetkied in
value of crop produmon per acre which rose from Ksh. 16,005 in 1997 to Ksh. 19,869 in 2007

Regionally, theCentral highland has the highest mean value of crop production per acre, ranging
from Ksh. 30,808 in 1997 to Ksh. 40,200 in 2007. The High potential maize zonde@dbe

second highest value of crop production per acre; the value increased from Ksh 16,000 in 1997
to Ksh, 19,241 in 2007. Western highlands also recorded an increase in mean crop value per acre
from Ksh. 11,325 in 1997 to Ksh. 17,662 in 2007. Westmnsitional had the fourth largest

2

Crop value at time £ is computed as

Sl

F. = Gross crop value at time £

B = Quantity in kilograms of crop { at fime ¢

Piw — Medisn district price per klogram of crop 7 at time ¢
Eﬁlear,l 1997, 2=2000, 3=2004, 4=2007
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crop value per acre of Ksh. 12,317 in 1997 to Ksh 15,504 in 2007. The lowest value of crop
produced per acre was recorded in the Eastern lowlands, Western lowlands, Coastal lowlands
and the Marginal rain shadow. Thesentte imply that thenain source oincrease irthe value

of crop productiornis yield growth and shifts from lowalue to highvalue crops, as area under

cultivation hagdeclined somewhatver the panel period.

Table 7: Household total value of crop production at constant prices

Value of crop output Value of crop output
Zone (Ksh/hh) (Ksh/acre)
Mean Median Mean Median
Coastal Lowlands
1997 17,113 10,046 7.288 3,034
2000 50,540 25,201 13.401 8.832
2004 41,160 17,117 7.494 4,650
2007 38.004 24,976 7.891 6,666
Eastern Lowlands
1997 36.466 16,146 11.249 4,338
2000 66.736 42,593 13,431 8,782
2004 62,039 47,444 11,545 8.414
2007 55,934 38.246 10.459 7.839
Western Lowlands
1997 18,605 11,124 8,635 4,287
2000 30.589 16,891 8.665 5.969
2004 32.821 16,746 7.845 5.774
2007 31.931 20,490 9.851 8,472
Western Transitional
1997 57.238 28.171 12,317 6,419
2000 118.730 92.205 23,968 16.911
2004 78,982 41.691 16,788 11,449
2007 71,776 45,154 15,504 11.642
High Potential Maize Zone
1997 99.272 48,749 16.845 13.493
2000 101.000 48,757 15,310 13,709
2004 114,109 64,725 21,820 17.446
2007 92.479 58.180 19.241 15.926
Western Highlands
1997 29.765 20,971 11,325 9,280
2000 69.039 38.175 28.163 17,297
2004 72,135 42,129 21.831 16,598
2007 53.634 44,831 17.662 15,432
Central Highlands
1997 90,158 54,405 30,808 21,938
2000 122,356 83,588 41,513 37.671
2004 130.290 105,335 46,259 41,858
2007 101.734 77.113 40,200 35,922
Marginal Rain Shadow
1997 21.633 7.127 7.045 2,421
2000 19.526 10,674 6,923 4,636
2004 58.688 33,242 17.335 11,830
2007 53.741 35,952 18.945 11,130
Overall Sample
1997 62,025 26.642 16,005 10.612
2000 86,255 45,729 21,234 14,254
2004 87.317 48.814 22,069 15,273
2007 72,264 45,564 19.869 14,576
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Although the data has shown a general increase in the value of crop production during the panel
period, there is still a gender disparitythe value of crop between the female and rhakded
households. fie femaleheaded households generally recorded lower values of crop production
than their maléheaded counterparts (Annex 1). It is noted that fermedeled households in the
higher productive zones had higher crop values than their counterparts in éneploductive

zones. Over the panel period, the proportion of fentedaded households doubled from 11.9%

to 23.5%, mainly as a result of deatti male headand male migration off the farm in search on

nonfarm jobs

3.3.1 Contribution of Selected Crops tti¢ Total Crop Value

The total value of crop constitutes revenue from cereals, tubers, pulses, fruits and vegetables,
industrial crops and fodder. On the overall, maize contributed 36% of the total value of crop in
1997, before declining to 29% (Tal8® This proportion rose to 34% in 2007. Regionally, the
contribution of maize to total crop value in the High potential maize zone declined from 52% in
1997 to 48% in 2000 and 2004 and later rose to 51% in 2007. A similar trend has been observed
across the oer agreregional zones, where the proportion of maize value in total crop value
declined in 2000 and then took an upward trend between 2004 and 2007. In the Central
highlands, the proportion of maize value to total crop value has remained low, dealamng f

14% in 1997 to 11% in 2004, and then rising to 12% in 2004 and 2007.

The importance of other crops in contributing to value of crop varies across regions. In the
Coastal lowlands, vegetables and fruits contributes over 40% of the crop value. Opandhe
years, there was a steady increase of contribution of pulses from 9% to 14%. This could be
attributed to increased promotion of drought resistant crops in the region. In the Eastern
lowlands, pulses, vegetables and fruits contribute over 50% tdtddecrop value, but during the

panel period there was a marked increase in the proportion of crop revenue generated from
fodder crops. In the Western lowlands, other cereals such as millet and sorghum contributed over
20% of the total value of crop. Ovére panel period we observe a substantial increase in the

3 Further analysis of the mortality revealed that most of the household heads that died were male and the main
causes of death were cancer (14.9%) and asthma (10.4%) betwee202@0@nd malaria and old age (each 10.9%)
and accident (9.4%) between 2020@7
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proportion of crop revenue generated from fruits (2% in 1997 to 13% in 2007) and vegetables
(1% in 1997 to 14% in 2007).

In Western transitional zone, over 25% of the crop revenue is generatethéhasirial crops;

mainly sugarcane. During the panel period we observed an increase in proportion of revenue
generated by a combination of fruits and vegetables (from 17% in 1997 to 20% in 2007). In the
High potential maize zone, other cereals such aswtentributed over 10% of the crop value.
However, during the years under examination, we observe an increase in the importance of fruits
and vegetables (from 7% in 1997 to 14% in 2007) in the region. In addition, fodder contributed
5% of the crop valuen 2007 compared to 1% in 2000. In the Central highlands, industrial crops
(e.g. tea and coffee) contribdtéhe highest proportion (over 32%). There were, however, wide
fluctuations in this proportion over the decade, which could be associated withhgballa the

coffee subsector. An increasing trend in the contribution of fodder to total crop revenue is
observed for the region; from 6% in 2000 to 8% in 20@kerall, we observe an increasing
importance of contribution of fodder crop (related to daagd horticulture to value of crop

production during the panel period.
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Table 8: Proportional (%) contribution various crops to total crop gross revenue

Zone Maize Other cereals  Tubers Pulse: Vegetable: Fruits Industrial Fodder
Coastal Lowlanc
1997 34 10 10 9 7 3C 0 0
200¢ 29 2 11 6 13 38 0 0
2004 28 5 11 1C 13 33 0 0
2007 37 2 7 14 11 3C 0 0
Eastern Lowlanc
1997 34 1 5 24 15 19 2 1
200( 27 1 6 2C 16 25 2 3
2004 29 1 6 21 14 23 1 5
2007 35 1 2 23 14 19 1 6
Western Lowlanc
1997 38 15 13 2C 1 2 11 0
200¢ 31 17 8 12 6 15 0
2004 26 10 7 14 19 14 0
2007 35 14 4 14 14 13 1
Western Transition
1997 31 2 13 11 3 14 25 0
200¢ 19 2 6 6 12 4€ 2
2004 35 2 7 10 9 2€ 2
2007 33 1 4 1C 9 11 28 3
High Potential Maize Zor
1997 52 17 3 11 3 4 8 0
200( 48 12 5 9 9 8 8 1
2004 48 13 4 9 9 6 7 3
2007 51 10 3 9 8 6 8 5
Western Highlanc
1997 40 3 2 8 15 16 15 2
200¢ 25 3 3 7 10 25 2C 6
2004 33 3 3 8 16 15 12 9
2007 26 3 2 8 13 19 22 7
Central Highlanc
1997 14 0 16 4 9 18 38 0
200¢ 11 0 12 4 11 12 44 6
2004 12 0 14 6 13 16 32 7
2007 12 0 13 5 11 16 3€ 8
Marginal Rain Shado
1997 19 2 27 2C 31 1 0 1
200¢ 5 1 25 12 43 9 0 5
200¢ 21 7 15 22 22 5 0 8
2007 25 3 13 19 31 4 0 6
Overall Sample
1997 36 8 9 12 8 12 1€ 0
200( 29 6 7 9 11 16 19 3
2004 32 6 7 11 13 14 14 4
2007 34 5 5 11 11 13 15 5
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3.4 Productivity Trends

This section examines productivity trends for selected crops; in cereals (maize), industrial crops
(tea, coffee and sugarcane), and horticulture (cabbages and Irish potatoes); and dairy sub sector.
Productivity for a crop in this paper refers to quantityh® crop harvested in kilograms from

one acre of land cultivated with that crop. In some instances, we show productivity for crops in
terms of bags/acre (maize), kg/bush (tea) and tones/acre (sugar cane). For dairy, productivity
refers to the quantity ikilogram of milk per year per milked cow. In all the cases, mean values

of productivity are discussed, although median values are provided in some tables. Except for
dairy, productivity for crops was computed from the main harvest (season) only for each

cropping year. Short harvests (seasons) were not included in the computation.

3.4.1 Maize Productivity

The overall mean maize productivity measured irk§ags per acre shows a consistent and
impressive growth from 6.6 bags in 1997, 7.2 in 2000, 8.204, to 9.3 in 2007 (Tabl@).
Similar findings have been reported by the Ministry of Agriculture; nationally the rising maize
yield is attributed to a combination of good weather, use of improved seeds, higher fertilizer
application and adoption of maakefarming techniques and technologies (Economic Review of
Agriculture, 2008).

The High potential maize zone, Central highlands, Western transitional and the Western
highlands recorded higher level of productivity compared to the Coastal lowlands, Eastern
lowlands, Western lowlands and the Marginal rain shadow. However, the lower maize
productivity regions of Coastal lowlands, Eastern lowlands and Western lowlands over the
decade recorded impressive increase in maize productivity per acre: from 2.0 b398 ia 4.2

bags in 2007 for Coastal lowlands; from 2.3 bags in 1997 to 4.7 bags in 2007 for Eastern
lowlands; and from 3.0 bags in 1997 to 5.6 bags in72fa® Western lowlands. Maize
productivity also increased from 2.1 bags/acre in 1997 to 4.6 bagsi&067 for the Marginal

rain shadow. The High potential maize zone, else referred to as the Kenyan grain basket,

recorded maize productivity increase from 11.5 bags/acre in 1997 to 13.3 bags/acre in 2007.

Disaggregating maize yield by cropping systeraveh that maize productivity has been on an

increasing trend for both the pestand and intecrop. Productivity for the purstand is,
17



however, higher than for the interop. The mean maize yield per acre for the {mia@d rose
from 9.8 bags in 1997 th1.2 bags in 2007, while that for the int#op rose from 6.1 bags in
1997 to 9.1 bags in 2007. It is further observed that productivity for thedrdermaize is very
close to the overall maize productivity, an indication that intercropping maizethigh crops is

the norm rather than the exception for smallholder maize farmers.
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Table 9: Mean maize productivity (main season)

Overall maize

Pure stand maize

Intercrop maize

Yield Yield Yield Yield Yield Yield
Zone (kg/acre) | (bags/acre) | (kg/acre) | (bags/acre) | (kg/acre) | (bags/acre)
Coastal Lowlands
1997 178.1 2.0 175.9 2.0 177.1 2.0
2000 361.8 4.0 470.8 52 359.9 4.0
2004 217.5 2.4 168.7 19 221.3 2.3
2007 374.0 42 3475 39 378.4 4.2
Eastern Lowlands
1997 206.2 2.3 437.8 49 l61.4 1.8
2000 334.1 3.7 601.7 6.7 309.3 3.4
2004 3226 3.6 561.7 6.2 264.4 2.9
2007 423.1 4.7 4473 5.0 4153 4.6
Western Lowlands
1997 267.9 3.0 300.1 3.3 268.8 3.0
2000 2333 2.6 600.3 230.5 2.6
2004 231.1 2.6 2333 250.3 2.8
2007 505.8 5.6 527.9 5.9 508.3 5.6
Western Transitional
1997 480.8 33 502.1 56 487.0 5.4
2000 677.2 7.5 926.8 10.3 675.2 7.5
2004 794.0 8.8 739.8 8.2 805.5 9.0
2007 961.0 10.7 888.8 9.9 973.7 10.8
High Potential Maize Zone
1997 1035.5 11.5 1441.8 16.0 943.2 10.5
2000 940.0 10.4 1006.1 11.2 940.7 10.5
2004 1239.9 13.8 1443.5 16.0 1233.7 13.7
2007 1196.2 13.3 1265.3 14.1 1165.3 12.9
Western Highlands
1997 500.4 5.6 486.4 5.4 508.2 5.6
2000 682.1 7.6 657.0 7.3 679.7 7.6
2004 597.8 6.6 1063.1 11.8 600.8 6.7
2007 795.5 8.8 622.6 6.9 797.8 8.9
Central Highlands
1997 633.3 7.0 726.9 8.1 626.8 7.0
2000 794.4 8.8 1129.6 12.6 757.1 8.4
2004 8§29.2 9.2 770.1 8.6 813.7 9.0
2007 930.6 10.3 978.5 10.9 916.9 10.2
Marginal Rain Shadow
1997 190.7 2.1 0.0 190.7 2.1
2000 79.6 0.9 240.0 2.7 65.4 0.7
2004 3758 42 240.0 2.7 3739 4.2
2007 409.7 4.6 0.0 409.7 4.6
Overall Sample
1997 591.1 6.6 883.3 9.8 550.8 6.1
2000 6448 7.2 861.5 9.6 635.0 7.1
2004 737.7 8.2 939.5 10.4 731.3 8.1
2007 839.1 9.3 1003.8 11.2 818.5 9.1




We present in Table 10 maize productivity trends for three zones, focusthg proportion of
households who produce at least 20 bags per acre. The table shows that the proportion of
households whose maize productivity is at least 20 bags/acre rose from 8% in 1997 to about 14%
in 2007 in Western Transitional, High potential mazme and Central highlands combined.

This general trend is repeated within the individual regions: the proportion rises from 12% to
18% in the High potential maize zone; from 2% to 7% in the Western transitional; and from 5%
to 11% in the Central highlandsetween 1997 and 2007. These trends may indicate that more
households are becoming more efficient in maize production in the high potential agricultural
regions.

Table 10: Proportion (%) of households that produced at least 20 bags/acre of mai@gain
season)

Zone 1997 2000 2004 2007
Western Transitional 2.0 2.7 6.1 7.4

High Potential Maize Zone 12.4 14.7 19.1 18.5
Central Highlands 5.0 7.0 7.0 10.7
Total 7.9 9.8 12.5 13.7

3.4.1.1 Factors Driving Maize Productivity Growth

The impressive growth in maize productivity could be attributed to several factors, including
increased input use and physical and market infrastructural developments. Some of these factors

are discussed itme following subsections.

Use of High Yielding Maize Varieties

The quality of planting material has a significant impact on crop productivity. The limited
potential for further expansion of area under maize cultivation due to diminishing availability o
arable land implies that future growth in maize production would have to depend on yield gains
made by widespread use of productivignhancing technologies, among which include high
yielding varieties (HYVs). Results show a general increasing trenthenproportion of
households planting HYVs over the panel period from 70% in 1997, 69% in 2000 and 2004 and
74% in 2007 (Table 1). However, analysis by zone reveals increasing, stagnating or declining

trends in adoption of HYVs. Some of the agegionalzones that have recorded a progressive
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increase in the proportion of households using HYVs are; Western transition (from 74% in 1997
to 87% in 2007); High potential maize zone (from 89% in 1997 to 94% in 2007); Western
highlands (from 75% in 1997 to 83% 2007) and Western lowlands (from 14% in 1997 to 32%

in 2007).

Proportion of households using HYVs in the lower maize productivity regions of Coastal
lowlands and Eastern lowlands have stagnated at 44% and 53%, respectively. On the contrary, in
the Centralhighlands and Marginal rain shadow, the proportion of households that planted
HYVs on maize declined from 89% in 1997 to 83% in 2007 and 89% in 1997 to 65% in 2007,

respectivel y.

The

uni quely

decl

ni ng

adoptio

Marginal rain shadow over the panel period could be a pointer to declining importance attached

to maize enterprise in the regions. Nationally, quantity of improved maize seed used rose by 13%
from 45,000 metric tonnes in 1996/97 to 51,000 metric tonnes I&@DG Economic review of

Agriculture, 2008, FAOSTATF)AN

Table 11: Proportion (%) of households that planted high yielding maize varieties (main

nex2.

season)
Zone 1997 2000 2004 2007
No. of No. of No. of No. of

hhs % hhs % hhs % hhs %
Coastal Lowlands 29 44 30 45 27 39 29 44
Eastern Lowlands 79 54 56 39 59 41 76 53
Western Lowlands 22 14 36 24 41 27 48 32
Western Transitional 110 74 109 74 110 75 126 86
High Potential Maize Zone 306 89 304 88 308 90 322 94
Western Highlands 96 75 103 80 98 76 106 83
Central Highlands 215 89 211 87 204 85 201 83
Marginal Rain Shadow 32 89 28 76 28 76 24 65
Overall Sample 889 70 877 69 875 69 932 74

Combined Use of High Yielding Maize Varieties and Fertilizer

While HYVs contribute towards improved crop yields, their use must be supplemented by other

productivity enhancing inputs, mainly fertilizer, to exploit their full productivity potential.

Analysing patterns in simultaneous use of fertilizer and HYVs on maize can shed more light on

the observed productivity trends and provide information that m&ruseful in proposing

measures to improve agricultural productivity. Table 11 presents that analysis. There is a
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consistent general increase in the proportion of households combining fertilizer and HYVs for
maize across the zones and the panel periooh, 51% in 1997 to 61% in 2007 (Tabl2)1

Regionally, thee are distinct variationgn the rate of adoption of theombinedfertilizer-
improved seed packagén impressive increase in the proportion of households combining use
of fertilizer and HYVs is bserved over the panel period in Eastern lowlands (from 16% in 1997
to 31% in 2007), Western transitional (37% in 1997 to 74% in 2007), High potential maize zone
(77% in 1997 to 88% in 2007) and Western highlands (70% in 1997 to 82% in 2007). Adoption
of fertilizer and HYVs doubled in Western transitional, and this is reflecting on maize
productivity in the region, which has consistently increased, and more than doubled over the
panel period.

The Coastal and Western lowland regions have the lowest (las99%p adoption levels of
combined fertilizer and HYVs on maize. With adoption levels of HYVs only ranging between
2% in 1997 and 8% in 2007 in Coastal lowlands and 1% in 1997 and 37% in 2007 in Western
lowlands, it means that the majority of users of HYvismaize in the two regions do not use the
combination. Thessemtarid regions arevhere rainfall is least reliable and where soil organic
matter is commonly a problem, reinforcing low returns and high risks to fertilizer application.
These areas are henwhere maize productivity is lowesRecent analysis by Marenya and
Barrett (2008) also underscores the importance of soil organic matter in limiting fertilizer use in
these areas. T h e i farmasncaltivatirgy imsre degraded|soilsidex] it t h a t
unprofitable to invest in soil nutrient inputs, not necessarily because the fertilizer/crop price ratio
is too high or due to credit, information or risk constraints, nor because of si@pely

i mpedi ments that I i miility, butéoechusel marmgieal yiekl regpbngesto c a |
nitrogen applicationislowon carbehe f i ci ent soil so (p. 24).

The findings in also show a slight decline in the use of the combined fertilizer/HVY package in
the Central highlands and Marginal rain shad®his trend ismainly reflecting the decline in

HYV use as shown in Table 11.
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Table 12 Proportion (%) of households combining fertilizer and high yielding maize
varieties (main season)

Zone 1997 2000 2004 2007
No. of No. of No. of No. of

hhs % hhs % hhs % hhs %
Coastal Lowlands 1 2 4 6 3 4 5 8
Eastern Lowlands 23 16 24 17 42 29 44 31
Westen Lowlands 1 1 2 1 9 6 10 7
Westen Transitional 55 37 86 58 94 64 109 74
High Potential Maize Zone 265 77 276 80 279 81 302 88
Westen Highlands 89 70 98 76 98 76 105 82
Central Highlands 202 83 201 83 193 80 190 79
Marginal Rain Shadow 2 6 5 14 4 11 4 11
Overall Sample 638 51 696 55 722 57 769 61

Development and Adoption of New Maize Varieties

Enhanced availability of HYVs has been fuelled by the liberalization of the seed market. By
2004 there were 14 registered maize seed companies. Between 1994 and 2003 a total of 71 maize
cultivars (11 frompublic sector and 60 from the private sector) were released into the market
(MoA, 2004). The benefit of liberalisation of the seed market is traced in the panel analysis. The
number of maize seed varieties planted by the households increased betweemd220d7an

all the agreregional zones (Table3)

Western highlands registered the highest number of maize seed varieties from 9 to 18 (100%
increase). The Western lowlands and Western transitional zones also saw a significant increase
in the number of s varieties by 75% and 59%, respectively. There was also a significant
increase in number of seed varieties in Central highlands (by 76%) and Marginal Rain Shadow
(by 64%). The High potential maize zone, Eastern lowlands and Coastal lowlands had the lowes
increase in the number of varieties of 39%, 36% and 33%, respectively. These trends are
indications that maize growing households have many seed varietal alternatives from which to

choose, and further explain the high adoption levels of HYVs.
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Table 13: Number of maize seed varieties planted by households by region

Zone 2004 2007 % change
Coastal Lowlands 6 8 33
Eastern Lowlands 11 15 36
Western Lowlands 12 21 75
Western Transitional 17 27 59
High Potential Maize Zone 23 32 39
Western Highlands 9 18 100
Central Highlands 17 30 76
Marginal Rain Shadow 11 18 64

Fertilizer Use

Expanding értilizer use is widely considered to be a jmandition for broaebased farm
productivity growth.Profitability of fertilizer usas, however, dependent on several factors, one
being agreecological conditions(Marenya and Barrett, 2008)The differences in agfo
ecological conditions facing Kenyan smsadlale farmers have contributed to variations in
fertilizer use among differemegions. Table 4 shows trends in fertilizer adoption by households
during the panel period. In general, the proportion of households using fertilizer has risen from
64% in 1997 to 76% in 2007,20% increasever ths ten yeamperiod

The largest growthnithe proportion of households using fertilizer over the decade is observed in
the semiarid regions of Western Lowlands (400%), Coastal Lowlands (300%), Marginal Rain
Shadow (440%) and Eastern Lowlands (63%). The High Potential Maze and Western
Highlands have the lowest growth in fertilizer adoption rate of 9% and 3% during the panel
period because most farmers in these zones were already using fertilizer inti99mportant

to note that the Centrdlighlandsregion has not registered any grbwh the proportion of
households using fertilizer. Instead, it has recorded a decline in fertilizer adoption from 99% in
1997 and 2000 to 97% in 2004 and 2007.

The proportion of households using fertilizer in the sand regions was comparatively lower
(3% - 57%) compared to high potential agricultural regions (58%0%) during the panel

period.
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Regional analysis of fertilizer use patteprsvidesinsight into how agreecological differences

affect fertilizer use by influencing profitability of use.i saggr egating househol
patterns by crop sheds more light on the crops that account for growth in fertilizer use, and gives

an indication of which fertilizer distribution systems are responsible for the patterns, since in

Kenya differentcrops are managed under specific input distribution systems.

Table 14: Proportion of households using fertilizer (main and short season)

Zone 1997 2000 2004 2007
No. of No. of No. of No. of
hhs % hhs % hhs % hhs %

Coastal Lowlands 2 2.7 5 6.8 6 8.0 9 12.3
Eastern Lowlands 51 35.2 70 48.3 82 56.6 82 56.6
Westen Lowlands 9 5.9 18 11.8 23 15.0 46 30.5
Westen Transitional 86 58.1 114 77.0 127 85.8 130 87.8
High Potential Maize Zone 298 86.1 313 90.5 313 90.5 323 93.6
Westen Highlands 118 91.5 116 89.9 119 92.2 122 94.6
Central Highlands 240 99.2 241 99.6 235 97.1 237 97.9
Marginal Rain Shadow 10 27.0 13 35.1 12 324 20 541
Overall Sample 814 63.9 890 69.9 917 71.9 969 76.3

The number of households producing maize has remained high and about the same over the
panel period, pointing to the importance attached to maize by the smallholder farmers. The
proportion of these households using fertilizer on maize consistenthagadaluring the panel

period from 57% in 1997, 63% in 2000, 67% in 2004, to 71% in 2007 (Tapl&@Hisrepresents

a 2%% increase in the proportion diousehold usingfertilizer on maize over th&9972007

period.
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Table 15: Proportion (%) of households using fertilizer on maize (main and short season)

Zone 1997 2000 2004 2007
No. of No. of No. of No. of

hhs % hhs % hhs % hhs %
Coastal Lowlands 2 3 4 6 5 7 8 12
Eastern Lowlands 41 28 49 34 71 49 81 56
Western Lowlands 3 2 8 5 11 7 18 12
Western Transitional 60 41 95 64 105 71 123 84
High Potential Maize Zone 289 84 307 89 305 89 316 92
Western Highlands 102 80 111 86 118 91 121 95
Central Highlands 224 93 223 92 223 93 219 91
Marginal Rain Shadow 3 8 5 14 4 11 6 16
Overall Sample 724 57 802 63 842 67 892 71

Intensity of fertilizer application on maize has, on the contrary, fluctuated between 55kg and
60kg per acre over the panel period (Tab®. IThe general increasing trend in maize
productivity can, therefore, be attributed more to increased adagitiertilizer than to intensity

of use, by maize farmers.

Table 16: Fertilizer use rate (kg/acre) on maize (users only), main season

Zone 1997 2000 2004 2007
Coastal Lowlands 11 5 3 7
Eastern Lowlands 10 18 15 16
WesternLowlands 24 14 10 12
Western Transitional 54 48 62 71
High Potential Maize Zone 65 67 74 75
Western Highlands 31 36 46 47
Central Highlands 68 64 64 58
Marginal Rain Shadow 12 15 43 43
Overall Sample 56 55 60 59

A more detailed analysis &értilizer use patterns on maize is presented on Tabl&He trends

show an overall decline in the proportion of households using lower quantities of fertilizer (less
than 25kg per acre) from 31% in 1997, 30% in 2000 and 2004, to 28% in 2007. This decreasing
trend is more pronounced in the Western highlanasth® contrary, in the Coastal lowlands, all

the households that use fertilizer have applied less than 25 kg/acre across the panel years.
Compared to other regions, the intensity of use is lowest in the Coastal lowlands, Eastern

lowlands, Western lowlandmsd the Marginal rain shadow.
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A similar trend is observed in the category of farmers using fertilizer quantities that range from
25kg/acre to 50 kg/acre. The proportion of households in this category has declined from 35% in
1997, 33% in 2000 to 29% in @8 and 2007. The proportion of households applying more than

50kg /acre has increased consistently from 34% in 1997, 37% in 2000, 41% in 2004 to 43% in
2007.

Nationally, quantity of chemical aggregated fertilizer in Kenya used rose by 65 % from 255,000
metic tonnes in 1996/97 to 411,000 metric tonnes in 2006/07 (Economic review of Agriculture,
2008, FAOSTAT) Annex2.
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Table 17: Intensity of fertilizer application on maize (main season)

% of households

Zone 1997 2000 2004 2007
>0and >25and >0and >25and >0and >25and >0and >25and
<=25kg <=50kg >b0kg | <=25kg <=50kg >b0kg | <=25kg <=50kg >50kg | <=25kg <=50kg >50kg
Coastal Lowlands 100 100 100 100
Eastern Lowlands 90 10 80 10 10 86 10 4 83 12 5
Western Lowlands 67 33 88 13 100 94 6
Western Transitional 25 37 38 35 33 33 27 28 46 26 20 54
High Potential Maize Zone 11 49 40 14 41 45 12 36 51 13 32 55
Western Highlands 57 29 14 47 33 20 38 29 33 25 39 36
Central Highlands 33 25 42 25 30 46 26 29 45 25 34 41
Marginal Rain Shadow 100 80 20 50 50 50 33 17
Overall Sample 31 35 34 30 33 37 30 29 41 28 29 43
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Further analysis show th#te use of organic fertilizer (farmyard andrapost manure) ialso

rising inimportacc e acr oss the zones, a nd soil eerfiltyeToe s f ar
proportion of households using organic fertilizer increased from 44% in 2000 to 50% in 2007
(Table B). The Central highlands regioma$ithe highest proportion of households using organic
fertilizers. This could probably explain why maize productiitys increased in the region

despite alecline in use rate of inorganic fertilizers on maizéhat zonefrom 68kg/acre in 1997

to 58kg/&re in 2007

Table 18: Proportion (%) households using organic fertilizer, 2002007

Zone 2000 2004 2007
Coastal Lowlands 29 34 32
Eastern Lowlands 75 80 83
Western Lowlands 19 25 36
Western Transitional 44 33 44
High PotentiaMaize Zone 22 22 24
Western Highlands 38 35 23
Central Highlands 73 92 95
Marginal Rain Shadow 76 68 68
Overall Sample 44 47 50

In spite of the impressive growth in the adoption of fertilizer, the study shows that 17% of the
households in the samptid not use fertilizers in any of the panel years. Of these households
80% are in the Coastal, Eastern and Western low|amdas where fertilizer application is often
relatively risky and in places unprofitable due to erratic rainfall and poor stiityeiSome of

these semarid regions are only marginally suitable for crop production. In these relatively

disadvantaged area80% of the households the full sampleare also in the lowest income

group.

Asked why they did not use fertilizer, 47%tbe consistent neasers of fertilizer gave inability
to afford fertilizer as the reason. About 20% of the-oears said they prefer to use organic

fertilizer, while 8% said they lack technical advice on fertilizer usage.
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Reduced Distances to InpBtockists

Distance to the market, both for inputs and output, has been found to be a key issue in
productivity analysis. Omamo (1998) found that distance to the market and related transportation
costs affect crop choice decisions. Distance to particulaplyts markets has a bearing on the

i nputsodé wuse and, C 0 n s & choesna deneral pdeclind n dhte imeant vy .
distance to nearest fertilizer stockist, from 8km in 1997 to 3km in 2007. This trend is mirrored
across all the regional zones. @ahhighlands, Western highlands, High potential maize zone
and Western transitional regions in that order have the shortest and declining distances to the
nearest fertilizer stockist over the period. It is noteworthy that fertilizer adoption in thesesreg

is higher compared to the Lowlands and the Marginal rain shadow. The Lowlands and the
Marginal rain shadow have equally declining distances to the fertilizer stockist over the panel
period, but the distances are longer than in the other regionsl freajears except 2007.
Coastal lowlands has the longest (though declining) mean distances of 31km in 1997, 24km in
2000, 18km in 2004 and 11km in 2007. It is in this region where fertilizer adoption level is
lowest. The general decline in distance tdilfeer stockist is consistent with the International
Fertilizer Devel opment Centre (I FDC)b6s (2001)
Kenya expanded tremendously after the fertilizer market was deregulated.

A similar trend is observed fadistances to the nearest hybrid maize seed stockist, which
generally declined from 6km in 2000 to 3km in 2007. The Highlands, Western Transitional and
High potential maize zone regions have the shortest and generally declining distances. The
Lowlands and Mrginal rain shadow have the longest albeit declining distances. In all the
regions, except Coastal lowlands, the distances to hybrid maize supplier reported were highest
for 2004.
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Table 19 Mean distance (km) to fertilizer and hybrid maize seed stockist

Distance to hybrid maize

Distance to fertilizer stockist seed stockist
Zone 1997 2000 2004 2007 2000 2004 2007
Coastal Lowlands 30.6 24.3 18.4 11.3 21.8 18.7 9.5
Eastern Lowlands 9.8 54 4.2 2.7 6.4 3.7 3.0
WesternLowlands 16.0 11.6 7.5 3.8 9.1 54 3.8
Western Transitional 6.3 4.6 2.8 3.6 4.2 2.7 3.7
High Potential Maize Zone 5.0 4.0 3.0 3.6 4.5 3.0 3.7
Western Highlands 3.3 2.2 1.4 2.4 2.6 1.6 2.4
Central Highlands 2.7 15 1.4 1.3 1.9 15 15
MarginalRain Shadow 26.2 5.8 5.4 2.3 5.2 4.3 2.3
Overall Sample 8.1 5.7 4.1 34 5.6 3.9 34

To summarize, there has been a consistent increase in smallholder fertilizer use in Kenya over
the past decadeThis increasenay be attributed teeveral factors: (ahcreased accessibility of
fertilizer by smallholder farmers due to availability of the input in small packsrtbegfarmers

can afford (b) reduction in the distance from the household to the nearest fertilizer stockist,
reflecting increased investment in private fertilizer retailing; (c) a reduction in real fertilizer
prices in Kenya up to 2007, reflecting reduced marketing costs in fertilizer marketing costs
(Ariga, Jayne and Nyoro, 2006)this trend has been reversed since 200 thie dramatic rise

in world fertilizer prices; and (d) morarmershave been organized into groups, providing a
vari ety of benefits such as group | oans for
management practices such as soil testing s=yvicncr eased awareness of
increasing maize productivitand information on how and when to apply fertilizer efficiently

This growth in smallholder fertilizer use in general, and on maize in particular, has occurred
during a periodvhen real maize prices, ironically, have declined significantly during the-1997
2007 period.

3.4.2 Tea Productivity

During the panel period, there was a marginal increase in the mean tea productivity of 15% from
3,931 kg/acre (1.12 kg/tea bush) in 1997 to 4,507 kg/acre (1.29 kg/tea bush) in 2007 of green
leaf tea (Table20). However, in 2000, productivity was lowered @ought. Tea productivity
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was driven by the Western regions; Kisii and Vihiga districts. In Kisii, tea productivity doubled

from 0.61 kg/tea bush in 1997 to 1.22 kg/bush in 2007, while in Vihiga a similar trend was
observed where productivity grew from26. kg/bush in 1997 to 1.3 kg/bush in 2007. Tea
productivity in parts of Centr al hi ghl ands s
constant during the panel period. However, the Central highland has maintained highest level of

productivity.

Table 20: Mean annual tea productivity

Mean area
Productivity Productivity under tea
Zone District Year (kg/acre) (kg/tea bush) (acres/hh)
High Potential Maize Zone Bomet 1997 4,017 1.15 1.40
2000 3,765 1.08 1.52
2004 3,878 1.11 1.77
2007 3,704 1.06 1.88
Western Highlands Kisii 1997 2,142 0.61 0.49
2000 3,154 0.90 0.33
2004 3,358 0.96 0.37
2007 4,278 1.22 0.48
Vihiga 1997 897 0.26 0.67
2000 1,624 0.46 0.70
2004 2,642 0.75 0.47
2007 4,549 1.30 0.45
Central Highlands Meru 1997 4,364 1.25 1.05
2000 4,444 1.27 0.80
2004 5,510 1.57 0.80
2007 5,147 1.47 0.78
Muranga 1997 4,722 1.35 0.47
2000 4,461 1.27 0.45
2004 4,215 1.20 0.44
2007 4,674 1.34 0.43
Nyeri 1997 4,653 1.33 141
2000 4,295 1.23 1.50
2004 4,514 1.29 1.42
2007 4,706 1.34 1.43
Overall Sample 1997 3,931 1.12 1.08
2000 3,869 1.11 1.04
2004 4,206 1.20 1.01
2007 4,507 1.29 1.05

Overall, the mean area under tea production per household has fairly remained constant at 1 acre.
However, there is a slight but consistent decline in the area under tea production in Meru (1.08
acres in 1997 to 0.78 acres in 2007) and in Muranga (0.48 acf997 to 0.43 acres in 2007). A
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similar trend is observed in Vihiga, where the mean area has declined from 0.67 acres in 1997 to
0.45 acres in 2007. This could be associated with increasing fragmentation of land as a result of

population pressure.

The tea sector is currently facing many challenges such as global oversupply of tea, high cost of
production, concentration on a few traditional markets, inefficiencies in the management of small
holder tea susector, among others. However, the major emglé is the weakening of the
dollar, which has led to lower tea returns in the recent past. For example, the average price per
kilogram of made tea declined from USD 2.11 in 2000 to USD 1.76 in 2007. Additionally, small
land sizes under tea (over 50% oé thouseholds have less than 1 acre under tea) pose a big

challenge to the tea sector.

3.4.2.1 Factors Driving Growth in Tea Productivity

Fertilizer adoption rate in tea consistently rose from 84% in 1997 to 98% in 2007, an average
growth of 16% over théen years (Table). Regionally, Western highland districts of Kisii and
Vihiga recorded the highest growth in fertilizer adoption compared to other districts. The
proportion of households applying fertilizer on tea increased in Kisii from 70% to 94i#xg dur

the decade, while in Vihiga fertilizer adoption on tea by households rose from 64% in 1997 to
94% in 2007. In Nyeri, Muranga, Nyeri and Bomet districts, the proportion of households
applying fertilizer on tea has generally remained above 90% oveetaelel

Fertilizer application rate on tea has, however, declined by 4% over the period, from 385 kg/acre
in 1997 to 373 kg/acre in 2007. Regional analysis, however, shows disparities in trends in the
application rate. Kisii and Vihiga districts show incsiea trends in fertilizer application rates on

tea from a mean of 241 kg/acre in 1997 to 360 kg/acre in 2007 and 124 kg/acre in 1997 to 394
kg/acre in 2007, respectively. Increasing trends in fertilizer application rate is also observed in
Meru (from 410 k/acre to 419 kg/acre) and Muranga (from 287 kg/acre to 499 kg/acre) over the
decade. Bomet and Nyeri districts, however, registered a decline in fertilizer application rate in
tea from 298 kg/acre to 264 kg/acre and from 545 kg/acre to 382 kg/acretivespeoetween

1997 and 2007. It is worth noting that Western highland districts of Kisii and Vihiga where
growth in fertilizer adoption and application rates were highest also registered the highest growth
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in tea productivity during the panel period. Tieetilizer distribution system in the tea sector is

the reason behind the impressive performance in fertilizer adoption on tea. Kenya Tea
Development Agency (KTDA) supplies fertilizer on credit to smallholder tea farmers and then
deducts the cost plus erest from their deliveries of tea, which is sold by KTDA on behalf of

the farmers.
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Table 21 Application rates of and proportion (%) of households applying fertilizer on tea

No. of hhs %o of hhs using Fertlizer application rate
District producing tea fertilizer (kg/acre) -users only
Mean Median
Bomet
1997 32 94 298 310
2000 33 97 283 243
2004 34 94 322 267
2007 34 100 264 256
Kisii
1997 30 70 241 200
2000 32 83 458 333
2004 39 84 348 300
2007 35 94 360 278
Vihiga
1997 11 64 124 100
2000 13 69 250 333
2004 19 83 339 333
2007 21 95 394 270
Meru
1997 32 84 410 300
2000 32 91 403 364
2004 35 97 520 345
2007 34 97 419 400
Muranga
1997 10 100 287 283
2000 11 100 399 350
2004 13 92 511 387
2007 13 100 499 250
Nyeri
1997 55 85 545 450
2000 56 100 396 378
2004 58 97 350 350
2007 57 100 382 357
Overall Sample
1997 170 84 385 300
2000 177 93 377 333
2004 198 93 388 333
2007 194 98 373 333

3.4.3 Coffee Productivity

Coffee productivity rose from a mean of 1,459 kg/acre in 1997, before declining consistently to
1,826 kg/acre in 2000, 1,577 kg/acre in 2004 and 1,285 kg/acre (Zapbldhis trend is
observed across the agmgional zones, althoughn some cases there is no clear trend

observed.
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Table 22 Mean productivity of coffee cherries

Zone Productivity Mean area under coffee
Year kg /acre (acres/hh)
Eastern Lowlands 1997 790 0.93
2000 326 0.67
2004 134 0.70
2007 432 0.77
Western Lowlands 1997 279 0.71
2000 429 0.17
2004 569 0.69
2007 321 0.07
Western Transitional 1997 800 0.25
2000 262 0.15
2004 176 0.16
2007 41 0.26
High Potential Maize Zone 1997 551 0.68
2000 539 0.45
2004 352 0.53
2007 357 0.46
Western Highlands 1997 986 0.44
2000 1,285 0.62
2004 1,849 0.35
2007 993 0.37
Central Highlands 1997 1,933 0.55
2000 2,616 0.52
2004 1,810 0.54
2007 1,639 0.53
Overall Sample 1997 1,459 0.56
2000 1,826 0.55
2004 1,577 0.49
2007 1,285 0.48

3.4.3.1 Factors Contributing ® Decline in Coffee Productivity

The gloomy picture of the once vibrant coffee sector is a result of international market forces
such as declining prices of worl d coff-ee in
operatives and high cost of production. The farm level production hasts escalated in the

recent past. The high costs of production of coffee have exposed producers further to the world

coffee price risks and fluctuation. Coffee production, particularly by the swalk producers, is
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likely to remain low unless thereearmprovements in farm productivity and coffee prices, as
well as a reduction of transaction costs. Making new hybrids that are resistant to diseases
available for adoption by farmers could reduce production costs. Availability of these varieties
has, howeer, been constrained in the past by restricted multiplication of the seeds and seedlings
by the Coffee Research Foundatidlyéro et al, 2001).

The proportion of households using fertilizer on coffee rose from 44% in 1997 to 51% in 2000,
and then took alownward turn to 45% in 2004 (Tab®&3). In 2007, only 37% of households
producing coffee used fertilizers. The decline in proportion of households using fertilizer on
coffee averaged 16% over the panel period. Fertilizer application rate on coffeeemdioat
average of 20% decline over the panel period. A closer look reveals that the application rate
consistently declined from 364 kg/acre in 2000, to 256 kg/acre in 2004, to 147 kg/acre in 2007,
an average decline of 148% in a span of seven years. Toragfacture in fertilizer use patterns

on coffee is as a result of two main factors: alleged mismanagement of coffee cooperatives,
which are the main channels through which members receive their fertilizer; and poor
international coffee prices. Mismanagerha the cooperatives has made some farmers abandon
coffee production while other farmers have opted to directly access fertilizers from private
traders. This has made them disadvantaged in that they no longer access input credit facilities
offered by thecooperatives as was the custom during the days when the cooperative movements
were active and efficiently run.

Table 23: Mean application rates of and proportion (%) of households applying fertilizer
on coffee

1997 2000 2004 2007
kgs/acre cultivated (users only) 183 364 256 147
% of households using fertilizer 44 51 45 37
No. of households producing coffee 257 308 283 250
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3.4.4 Sugar Gane Productivity

The overall sugar cane productivity per acre increased fédtorthes in 1997 t@7 tonnes in

2004, but declined to 24 tonnes 2007 (Table 24). The largest decline in sugar cane
productivity was in Bungoma, where the productivity fell from 37 tonnes/acre in 1997 to 27
tonnes/acre in 2007. An increase in productiwis registered in Kisumu (from 18 tonnes/acre

to 21 tonnes/acre) and Kakamega (from 20 tonnes/acre to 23 tonnes/acre) between 1997 and
2007.The mean area under production per household has remained at 2 acres; however, there

was a slight increase in @age from 2 acres to 2.5 acres in 2007.

Table 24: Mean productivity of sugar cane

Zone Productivity Mean area under
District Year (tonnes/acre) production (acres/hh)
Western Lowlands Kisumu 1997 18.1 1.93
2000 15.9 2.10
2004 15.7 251
2007 21.4 1.70
Western Transitional Bungoma 1997 374 2.49
2000 31.6 2.45
2004 34.8 2.10
2007 27.4 3.48
Kakamega 1997 20.2 2.25
2000 26.8 2.10
2004 26.2 1.85
2007 23.4 2.33
Overall Sample 1997 22.5 2.18
2000 26.1 2.18
2004 27.1 2.03
2007 24.0 2.50

3.4.4.1 FactorsContribuing To Stagnating Productivity of Sugarcane

Fertilizer adoption on sugarcane over theyear period showed an impressive average growth

of 138%, the highest of all the four crops (TaR®. The proportion of households using
fertilizer on sugarcane grew from a low of 29% in 1997 to stand at 692007. Regional
analysis show that fertilizer use on sugar cane expanded in all the sample districts growing sugar

cane. The proportion of households applying fertilizer on sugar cane rose from 8% to 37% in
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Kisumu, 40% to 95% in Bungoma, and 31% to 68%a@kamega, between 1997 and 2007. The
trends reveal that Western lowlands lags behind Western Transitional in fertilizer use on

sugarcane in the Western sugar belt.

Fertilizer application rate on sugarcane declined from 118 kg/acre in 1997 to 110 lg/acre
2007. Kisumu and Bungoma districts, however, recorded an increase in fertilizer application rate
on sugar cane from 67 kg/acre to 119 kg/acre and 85 kg/acre and 108 kg/acre, respectively,
between 1997 and 2008. In Kakamega, fertilizer applicationettiEdm 140 kg/acre in 1997 to

111 kg/acre in 2007.

Increased fertilizer adoption in smallholder sugarcane farming can be attributed to provision on
credit of fertilizer and other inputs to smallholder cane farmers by the cooperatives to which the
farmes belong. The dwindling fertilizer application rate, however, is a cause to worry about,
since it may smother the expected gains from increasing rate of adoption. Declining application
rate may be as a result of inadequate supply of fertilizer by thercamppei ves r el ati ve
demand, or it may be as a result of farmersbo
from use on sugarcane to use on other crops. The latter has been alleged bgt Ati2906),

who posited that some of therfilizer acquired for intended use on the cash crops such as coffee
and sugarcane under cooperative schemes is appropriate for use on maize and most horticultural
crops as well, and there is likely to be some diversion of fertilizer targeted for usgavoasie

and coffee to food crops.
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Table 25. Mean application rates of and proportion (%) of households applying fertilizer
on sugarcane

No. of hhs producing % of hhs using Mean fertilizer application

District sugar cane fertilizer rate (kg/acre)-users only
Kisumu

1997 30 8 67

2000 29 7 54

2004 31 7 85

2007 27 37 119
Bungoma

1997 40 40 85

2000 34 79 113

2004 38 53 107

2007 37 95 108
Kakamega

1997 91 31 140

2000 91 53 251

2004 89 60 156

2007 81 68 111
Overall Sample

1997 161 29 118

2000 154 51 197

2004 158 49 141

2007 145 69 110

Thatthe Kenyan sugar stgector is experiencing difficulties in sugaoduction is demonstrated
by its appeal for an extension of the COMESA Safeguard for a further 4 years after it expired in
February 2008. This was despite the fact that this protocol was first negotiated in 2000 with the

understanding that Kenyeas to bring down its production costs to a world competitive level.

The COMESA safeguard clause demands of Kenya to allow a maximum of 200,000 tonnes of
duty free to meet the domestic shortfall. The rest of the imports attract 100% duty or USD $ 200
per tonne. Once the Safeguard is removed, there will be no duty levied on imports from

COMESA.

In an assessment in tiNational Adoption Strategy for the Sugar Industry of Kenya, 20@7,
industry regulatory body, Kenya Sugar Bo@i<EB), identifies the fdbwing, among others, as

the industryds major challenges
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. Old factories whose equipments are obsolete rendering these factories inefficient and thus
high cost centers. The averagefagtory sugar price in Kenya in 2005 was 534.6 Euros
per tonne which wa8 times the world market price of Euros 174 pemty and about
60% higher than the new EU Sugar Protocol for 2009/10.

. Heavy debt burdens fang all factorieswith a cumulative debt of Ksh 58 billion

o Poor cane varieties whose sucrose levels are lowhightin fibre and take long to mature.
Among the world Sugar producing countries, it is only in Kenya where cane is produced as
a perennial crop. In other countries sugar cane takes 12 months to mature, but in Kenya
cane can last in excess of 48 months.

. Long distances covered on bad roads to collect cane from fragmented farms that increase

cost of operation.

3.4.5 Cabbage Productivity

Cabbages are produced in all the agggional zones but by a few households per zone. In order

to improve the precisioof the information on cabbages, we analyze trends for producers in the
High potential maize zones and the Central highlands, where the number of households
producing cabbages is above than 30. The overall mean cabbage productivity measured in
kilograms poduced per acre has fluctuated across the panel period from 7,464 ir® P89in

2000; 8,184 in 2004; t09,222in 2007 (Table26). However, the area allocated to cabbage
production for the two agro regional zones declined from 0.37 acre in 1997 taddelin 2007.

An important observation is that the number of farmers producing cabbages in Central highlands
increased by 50% from 61 farmers to 92 farmers between 1997 and 2007.
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