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SUMMARY

The primary purpose of this follow-up survey wasctdlect data on the current livestock
and agriculture situation in Unguja, Zanzibar fesessing changes that have occurred
since the last economic assessment survey in I989approach adopted consisted of a
review of the relevant recent documents on livdstand agriculture development in
Zanzibar, collection of data on relevant paramefessn these documents; informal
discussions with key informants including governmefiicials, design of a farm level
survey using a formal questionnaire and design ofeket level survey using check lists.
The data collected were coded, entered in accdabat® and analysed using the Stata
software.

Based on the results of the 2002 follow-up survey the results of the 1999 economic
assessment survey, there is the general conclub@inthe livestock and agriculture
situation in Unguja, Zanzibar has improved since téradication of tsetse and
trypanosomosis in 1997. Whereas the 1999 econossiesament survey showed that the
livestock and agriculture situation in Unguja hagpioved significantly from what it was
before the initiation of tsetse/trypanosomosis kfdradication in 1985/86, the follow-up
survey of 2002 indicate that livestock and agrimdt production have continued to
improved during the past three years (1999-200Ris $uggests that eradication of tsetse
and trypanosomosis has opened opportunities faeased livestock and agricultural
production in Unguja, Zanzibar.

At the macro-level, improvement in livestock andi@agtural production is evidenced by
increased growth in livestock and agriculture. Toatribution of agriculture to overall
GDP increase from 34% in 1999 to 39% in 2001. iative increase in the agricultural
sector contribution to the overall GDP during thstlthree years is due to an increase in
both crop and livestock production. Whereas prddoodf crops such as paddy, cassava
and bananas has respectively increased by 57%,atdP®1%, production of milk, beef
and chicken have increased by 6%, 7% and 8% regplydbetween 1999 and 2002.

At the farm (micro-) level, land areas cultivatent most crops in 2002 and 1999 do not
vary significantly from those cultivated in 199%halugh relatively more cultivated land in
2002 was allocated to the crops given top pricagycash crops and food crops. With the
exception of coconut, cloves, rice and yams whasd lareas declined, land areas under
cassava, sweet potatoes, yams and maize increlageity or remained the same while
land areas for vegetables and plantain/bananaasetdesubstantially.

Whereas vyields achieved by farmers in 2002 for asassrice, maize, coconut and
vegetables increased from their 1999 levels, yidddananas, sweet potatoes, yams and
cloves declined from their 1999 levels. This suggélat productivity of cassava, rice,
maize, coconut and vegetables has increased Wiateof bananas, sweet potatoes, yams
and cloves has declined during the past three ya&&s increase in the productivity of
cassava, rice, maize, coconut and vegetables mattrilmited to the use of improved seed
varfieties and manure for crop production. Althougbst of the farmers interviewed used
local seed varieties for most of the crops durimg2002 cropping season, improved seeds
were used for maize, rice, vegetables, fruits amzbiouts. With regard to livestock, not
only has the relative proportion of farms raisiragtie and small ruminants increased in



2002 compared to 1999, the number of farms withrawgd cattle breeds has also
increased. Evidence for increased intensificatibhivestock and agricultural activities in
Unguja is provided by the increased crop-livestimtc&gration through more farmers using
manure for their crop production while in turn wgiorop by-products to feed their
animals. The use of animal power for ploughing adsport activities has also increased
during the past three years.

Although it is currently inappropriate to use anigdesuch as benefit-cost ratio to assess the
impact of tsetse control/eradication, comparisothefperformance of livestock and crop
production before tsetse control/eradication with post-tsetse (1997-2002) performance
suggest that the eradication of tsetse and typamasis in 1997 has resulted in significant
gains including increased milk production, manurd power for ploughing and transport
activities. Of particular importance is the facattlsome of the milk produced is consumed
at home. On average, about 20% of the milk prodysdfarm is consumed at home as
raw milk and about 1% is consumed as fermented. mitks suggests that the increase in
milk production following tsetse and typanosomosiadication has also contributed to
improvement of the nutritional status of rural heluslds in Unguja, Zanzibar. Another
evidence of the positive socio-economic impacsefde and trypanosomosis eradication is
the increase in the average household income ang@rtiportion of farmers who moved
from low-income to high-income strata since 1998e Taverage household income has
increased by almost 30% from 41,232 TSHS in 1998t602 TSHS in 2002. Although it
is difficult to isolate the effects of tsetse ecadion from other factors since several factors
may have contributed to the increase in housemalonne, it is still logical to attribute the
increase in household income to tsetse and trypamosis eradication. A strong
correlation was observed between household incamdenalk yields, milk sales, use of
manure and animal power for cultivation and tramsphis correlation suggests that the
increase in the household income between 1999 &@@ 2s associated with tsetse
eradication in the Unguja island.

Although no attempt is made in this report to ug&®ga such as benefit-cost ratio to
assess the economic impact of tsetse eradicatiddnguja, Zanzibar, the use of such
criteria economic impact assessment in future waelguire accurate data on total
population of important livestock species (catfjeats, sheep and donkeys). Therefore a
livestock census needs to be undertaken to obtaurate information that will be used to
assess economic impact.

Despite the observed increase in livestock prodoctand productivity following
eradication of tsetse and trypanosomosis, assessofehe aggregate production and
demand for livestock products indicate that deméail$ short of supply of livestock
products such as milk. Comparison of current (20@@duction as well as projections
with current and future demand indicates that tleenestic consumption needs are
significantly higher than domestic supply. Thigigests that Zanzibar will continue to
experience a deficit of milk and will continue tely on imports unless concerted efforts
are made to increase domestic production. Howeeetinued reliance on food imports
cannot be sustained and could impact negativelyodth livestock and agricultural
production. Therefore deliberate efforts must bedendy Zanzibar authorities in
collaboration with private sector and other stalkeéis to tackle constraints which are
affecting the livestock and agricultural sectore$é constraints include poor livestock and



crop extension services, processing and markeficgop and livestock products, diseases
and low usage of inputs and improved crop and toasvarieties. Although the IAEA has
intervened by promoting a heifer in trust scheme astablishment of improved fodder,
these efforts need to be extended to other villagélse island. Further interventions by
the government and other parties interested instock development that would be
required to improve and sustain livestock productieiude:

Promoting the use of Al and bull services

Strengthening animal health service in the rurahaiby involving the private
sector in the provision of veterinary services tbhgewith Al services.
Establishment of a revolving fund for small loansprivate veterinarian to
purchase basic facilities, veterinary drugs anctves.

Promoting the use of botanicals to treat some eflikeases

Farmer training on proper feeding management imetudhe importance of
supplementary (concentrates, mineral) feeding

Low cost feed formulation

Feed conservation techniques for use during thesemgon when natural grass
supply is inadequate

Promoting farmers’ organizations

Farmer empowerment.

Establishment of milk collection centres in ruredas

Training on hygienic handling of milk including proting use of aluminium
containers for milking and marketing milk

Promotion of small scale milk processing in ruadas.
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1.0 INTRODUCTION

Agriculture is the most important sector of the renoy of Zanzibar. In 1997, the year
when tsetse flies were eradicated in Unguja, alju contributed 38% (37,997 Million
TShs) to the GDP (99,208 Million TShs) (measureduatent market prices) and 75% of
foreign exchange earnings (FAO, 1999; Zanzibar, UB&partment of Statistics, 1999).
Although both agricultural GDP and overall GDP gamsed from 37,997 Million TShs and
99,208 Million TShs in 1997 to 47,255 Million TShad 139,833 Million TShs in 1999
respectively, the share of agriculture in the G[@elided from 38% in 1997 to 34% in
1999. Thereafter, the contribution of agricultunereased to 39% (81,812 Million TShs)
of the overall GDP of 208,085 Million TShs in 20@uring the same period, agriculture’s
contribution to foreign exchange earnings incredsah 75% in 1997 to 79% of foreign
exchange earnings in 2001 (MFEA, 2002). The nsfaincrease in agricultural sector
contribution during the past three years is duearoincrease in both crop production
(especially food crop production) and livestock darction. For example, production of
paddy, cassava and bananas increased by 57%, 1di%l&m respectively between 1999
and 2001. On the other hand, production of milleflmnd chicken has increased by 6%,
7% and 8% respectively between 1999 and 2001 (kyncf Agriculture, Livestock and
Natural Resources, 2002). The increase in crodiaestock has increased domestic food
production and consequently decline in food impoEspenditure on food imports has
declined from 39,158 Million TShs. in 1999 to 2%3Million TShs. in 2001 (MFEA,
2002). Although expenditure on food imports haslided, food imports still form more
than 40% of total imports. In 1999, food importsnied 44% of total imports, declining
slightly to 42% of the total imports in 2001 (MFERQ02). This reflects the need to
improve and intensify crop and livestock productionZanzibar in order to increase
domestic production.

Prior to the eradication of tsetse flies in 199ypanosomosis was the most important
disease constraining livestock production in Zaazi-ollowing eradication in 1997 a
study was undertaken in 1999 to assess the econionpact of the intervention on
livestock and agriculture development (Tarsbal., 1999). Tambi et al. (1999) observed
increases in productivity of livestock and somepsras well as increased crop-livestock
integration at the farm level. The present studg fsllow-up to the 1999 study to assess
changes that have occurred in livestock and aguiitievelopment since 1999. The study
reports information collected from secondary sosii@ed from a sample survey conducted
in December 2002-January 2003.

1.1 Objectives

The primary purpose of this study is to assess ggmin the livestock and agriculture
development that have occurred since the last ssmmoomic study in 1999 to get a
measure of the impact of the tsetse eradicatioaci8p objectives of the study are to:

() summarise the status of livestock and agriculteeetbpment in 2002, highlighting
indicative key parameters that show changes irstoek numbers, productivity and
performance; quantifying and qualifying the chanthed have occurred since 1999;



(i) evaluate the potential for the development of theydsector on Unguja taking into
account the economics and availability of feed weses on the island and on the
mainland;

(i) identify other constraints for the developnmef the dairy sector;
(iv)analyse the current market for dairy products ogujeand the potential development
of a local market for dairy products taking int@agnt the situation of the dairy sector

in East Africa; and

(v) make an estimate of the impact of disease cootrdihe dairy sector and assess its
sustainability.



2.0 METHODOLOGY
2.1 Study area

Zanzibar comprises 10 districts of which 6 dissriate in Unguja island and the rest are in
Pemba island. This study was carried out in the @isstricts of Unguja, namely North A,
North B, Central, South and West (Figure 1). Theeee the same districts that were
covered during the 1999 socio-economic survey, lwhias the first socio-economic study
to assess the livestock and agriculture situatitar tsetse eradication in 1997.

To be able to assess changes that have occureed1989, the present study purposely
sampled all the 50 villages surveyed during thedl€@$cio-economic survey. However, 5
villages which are part of the recent heifer irstroroject were purposely added to capture
recent developments in the dairy sector. Thusteh od 55 villages were selected for the
survey (Annex 1).

2.2 Data collection

Upon arriving in Unguja in mid December 2002, tlomsultant met with the Director for

Agriculture and Livestock and other senior stafftbé Department of Agriculture and

Livestock (DAL) to discuss the logistics and faetion of the data collection exercise.
The data collection exercise began after discusswith the staff and training of

enumerators. Three types of data were collectadelyasecondary, farm level and market
level data.

2.2.1 Secondary data

Following the discussions with the Agriculture ahd/estock Department staff and
training of enumerators, a series of visits wereden#o the Ministry of Agriculture,
Natural Resources and Cooperatives, the Departrokr8tatistics, Ministry of State
Planning and Investment, and the Ministry of Trabhelustries and Marketing. During
these visits, the consultant examined a wide rafgecent documents and studies related
to the general economy of Zanzibar and the ingtital and policy environment governing
livestock and agricultural production, the agriowi and the livestock situation in
Zanzibar, and dairy products trade including impairtd exports.

2.2.2 Farm level data

The farm level data collection exercise involveesjionnaire development, selection of
sample farm households and administration of thestjpnnaire as described in
subsequent sections.

2.2.2.1 Development of the questionnaire

The questionnaire used during the 1999 Economiegsseent Survey formed a basis for
the development of the questionnaire used in theweup survey of 2002. Unlike the

1999 questionnaire, however, this questionnairefbagr questions designed to facilitate
recall of past information. While the 1999 questiaine was designed to seek information



on events that occurred in 1985/86, this questivenaas designed to capture recent
changes in agriculture and livestock developmeait flave occurred since 1999. This is a
shorter time period than the period between 19851899.

While the 1999 questionnaire contained a total®fjGestions, the questionnaire used in
the follow-up survey contained 70 closed and opeded questions to enable respondents
report freely and give reasons for certain answamex 2). It covered all the aspects
covered during the 1999 survey, namely the gersar@ib-economic characteristics of the
respondents; the status and evolution of livestoak agricultural development at the farm
level; livestock and crop production systems; lande practices; crop-livestock
interactions; the animal disease situation, feedingeding and management practices; the
post-tsetse eradication livestock and crop proditgtparameters; changes in livestock
and crop production since 1999, and the future riateof livestock and agricultural
development. Because dairy offers more possitsliie increased intensification, both the
1999 and this questionnaire included a section téelvto the dairy enterprise. Unlike the
1999 questionnaire, however, the questionnaire usdbe follow-up survey comprises
additional sections devoted to marketing and piogsof milk at the farm level.

2.2.2.2 Selection of sample farm households

Since the aim of this study was to assess the dgwants in agriculture and livestock that
have occurred since 1999, it was deemed imponbafiollow-up the same farm households
sampled and interviewed during the July-August 1888vey. The list of the farm
households was extracted from the 1999 questicemait the Department of Agriculture
and Livestock headquarters. The availability of themers was confirmed during field
visits and those who could not be found were regaldoy new farmers. Seven hundred
sixty two (63%) of the total sample of 1203 farmaer®rviewed in the follow-up survey
were farmers who were also interviewed during tB89lsurvey. The remaining 441
(37%) were new farmers.

2.2.2.3 Questionnaire administration

The questionnaire was administered by 16 enumeraiod two supervisors (Annex 3).
Like the 1999 survey, the enumerators were all eygas of the Ministry of Agriculture,
Livestock and Natural Resources. Deliberate effarése made to use those who were
enumerators during the 1999 survey. However, odlpdt of the 18 who participated in
the 1999 survey were available. Thus, 2 new enuwrsravere recruited by the consultant
with the assistance of the senior staff from th@ddement of Agriculture and Livestock.
The whole team of enumerators was trained for 2 gaor to commencement of field
visits. In addition to training, instructions andxpé&nations accompanying the
guestionnaire were provided to each enumeratoremoind them during the fieldwork
(Annex 4). During field implementation, the enuntera were organized into four groups
and each was assigned a group leader. Intervieganben December 18, 2002 and ended
on January 8, 2003. In each village, farmers weferined through thé&hehas (village
leaders) one or two days before the proposed dateterviews. Most interviews took
place in the morning period to enable farmers dttertheir farm duties. Other interviews
took place in the evenings, upon the farmer’'s retwom the farm. On average, each
guestionnaire was completed within 2 hours. Farméas had been raising livestock for a



long time took longer to be interviewed as was ¢hse with those who were growing
several crops

During the fieldwork, farmers co-operated well amere willing to spend more time with
the enumerators. Their hopes and expectations weite high upon learning of the
survey. Unlike the 1999 interviews, which in mostses required farmers to recall
information for events that occurred long time agery few problems of recalling from
memory were encountered during the follow-up surbegause the recall period was
shorter. Therefore none of the questionnaires vissadled during screening because of
lack of responses resulting from failure of thepmsdents to recall information from
memory.

2.2.3 Market level data

One of the objectives of this study was to anatiygecurrent market for dairy products in
Unguja and the potential development of a localketafor dairy products. To be able to
do this, it was essential to collect data from aasi market participants in addition to the
dairy products trade data from secondary sourcdsralk marketing data collected from

the sampled farmers as indicated in section 2.2 ®l&rket participants interviewed

include household consumers, owners and managensotels and restaurants, and
kiosks/milk bar owners and operators. These wensidered to be current and potential
buyers of locally produced and imported dairy aaofydproducts.

A total of 30 randomly selected household consumene interviewed. With regard to
hotels/restaurants and kiosks/milk bars, 15 ownesagers of hotels and restaurants and
20 kiosks and milk bars owners/operators were thiice respectively. The interviews
were guided by semi-structured checklists prepéoredach category of market participant
(Annex 5). The checklist for household consumerstaloed 7 questions while those for
owners/managers of hotels and owners/operatorsosk& and milk bars contained 6
guestions each.

The interviews with household consumers were coteduat their homesteads. On the
other hand, interviews and discussions with ownemeagers of hotels and
owners/operators of kiosks and milk bars were edrout at their business premises.

2.3 Data compilation and analysis

Prior to data extraction, questionnaires used tecodata from farmers were coded by
administrative district. Access computer softwacenfs were prepared and farmers
responses were coded. During data extraction, io@eted problems that arose from
enumerator-introduced errors such as entering éhg&eVv'zero” where “no response - not
applicable” should have been entered were rectifedter verification with the
enumerators. Problems associated with quantity uneamnts were resolved by
converting them into a single unit. For examplelknmeported in 750 cc bottles was
converted into liters. Quantities of crops (e.ggseava, rice, maize, tania, sweet potatoes,
cloves) reported in bagpplos or gunias were multiplied by 50 kg. Quantities reported in
pakachas (local basket made of palm leaves) were multiptigd 5 kgs while quantities of
crops (e.g. tomatoes and other vegetables) repor®dus (local container made of palm



leaves) were multiplied by 5 kg. For coconuts, pueces were assumed to be equivalent
to one kg. Crop yields were estimated by convertjogntities harvested into kilograms
per acre. After screening the data for possibldéievat the data were analysed using the
Stata software.

On the other hand, the information from householdsamers, hotels and restaurants, and
kiosks and milk bars was coded, entered and arthlysiag the excel computer software.



3.0 RESULTS

This Chapter is organized into four main parts. fitst part presents reports results of the
analysis of the information obtained from secondapurces and from interviews
conducted at the farm and market levels. Thisipdrther divided into five sections. The
first section presents the socio-economic charatites of the sample farm households.
The second section describes the current (2002usstaf livestock and agriculture
development and compares it with the situation 999l using the key parameters that
show changes in livestock productivity and perfanoea The third section specifically
deals with intensification of livestock and cropg@uction in Unguja, Zanzibar while the
fourth section describes the constraints to daignsification. The fifth section combines
the dairy trade information from secondary soumsih results of analysis of information
collected from market participants to describe ¢herent market for dairy products on
Unguja and the potential development for local reaflar dairy products. The second part
two assesses the socio-economic impact of tsetsérgmnosomosis control/eradication
in Unguja, Zanzibar. Implications of the results &griculture and livestock development
in Unguja, Zanzibar are discussed in the third.gdre last part presents the summary and
conclusions.

3.1 Household socio-economic characteristics
3.1.1 Age and sex distribution

About 94% of the sample households were headeddbgsmvhile only 6% were headed
by females (Table 1). Compared with the resultstted 1999 survey, the sample
households headed by females have increased byW8st District had the largest
percentage of female household heads althoughetftemtage is smaller than 1999, when
almost 13% of the households in that district wereale headed. The average age was 42
years with a maximum of 84 years and a minimumSf§dars. Average age varied from
40 years in North-A and South to 46 years in N@&th-hree percent of the households fell
within the age category of less than 21 years whils fell within the category of 36 to 55
years. About one fifth of the household heads vedder than 55 years. These estimates
indicate that household heads in Zanzibar are géyeaf middle age with 79% of them
falling within the 21 to 55 age bracket.

! The person with 15 years old lost both parents



Table 1: Sex and age distribution of household head

District
Sex and age category Central North-A North-B South West All districts
Sex (%): Male 94.6 98.0 95.0 97.6 89.4 94.3
Female 54 2.0 5.0 2.4 10.6 5.7
Total number 501 51 260 165 226 1,203
Average age (Years) 39.7 42.3 455 39.7 45.0 42.4
Std. de. 13.6 111 15.0 12.3 14.2 13.8
Maximum 95.0 70.0 90.0 78.0 89.0 95.0
Minimum 15.0 17.0 18.0 19.0 18.0 15.0
% within this age group
Less than 21 years 3.8 2.0 1.9 3.0 0.9 2.7
21 to 35 years 40.7 36.0 27.5 39.0 26.5 34.8
36 to 55 years 42.1 40.0 44.2 45.1 48.2 44.0
Greater than 55 years 134 22.0 26.4 12.8 243 18.5
Total number 501 51 260 165 226 1,203

Source: Follow-up Socio-economic Survey, 2002.

3.1.2 Education and religious affiliation

About 16% of the sample household heads had noaloeducation, 7% had acquired

some form of adult education. Household heads witmary level education made up

42% while one 36% had secondary level educatioes&hesults suggest that in general,
the level of education in Zanzibar is low, with abtwo thirds having at best, primary

level education. The household heads are predomhyniluslims (97%) with only 3%

being Christians. Those with other religious atibns are almost negligible.

Table 2: Educational level and religious affiliation of household heads

% households within this District All districts
level of education Central North-A North-B South e

No formal education 10.5 21.6 22.4 4.3 18.7] 15.5
Adult education 4.1 9.8 4.8 6.2 7.8 6.5
Primary 49.8 41.2 37.6 395 40.2 41.7
Secondary 34.6 27.4 34.8 49.4 31.0 35.5
High School 1.0 0.0 0.4 0.6 1.4 0.7
University 0.0 0.0 0.0 0.0 0.9 0.2
Total number 501 51 260 165 226 1,203
Religious affiliation (%)

Muslim 96.8 100.0 98.1 100.0 88.1 96.6
Christian 3.2 0.0 1.9 0.0 11.5 3.3
Others 0.0 0.0 0.0 0.0 0.5 0.1
Total number 501 51 260 165 226 1,203

Source: Follow-up Socio-economic Survey, 2002.

3.1.3 Household size and structure

Table 3 shows the household structure by age andaegory. The average household
size was 6.9 persons with a maximum of 36 persndsaaninimum of one person. North-

A District had the largest average household siz&.2 persons while Central and South
Districts had the smallest size of 6.2 persons .eBabh household had an average of 2



adults and 4 children. These results suggest bebverage household size obtained in
this study is lower than that obtained in 1999.

Table 3: Household size and structure by age and»seategory

Household Size (Number) District All distrigts
Central North-A North-B South West
Average 6.2 8.2 7.1 6.2 6.7 6.9
Std.dev. 3.3 3.4 3.9 3.0 35 3.4
Max. 21.0 17.0 36.0 16.0 19.0 21.8
Min. 1.0 1.0 1.0 1.0 1.0 1.0
Less than 12 years 24 24 2.8 2.3 2.6 2.5
12 to 18 years 1.4 2.2 1.7 15 1.6 1.7
Adult Males 1.2 13 1.4 1.2 1.2 1.3
Adult Females 1.2 1.3 1.3 1.2 1.2 1.3

Source: Follow-up Socio-economic Survey, 2002.

3.1.4 Occupational distribution

Farming is the major occupation of the people oflja Island. About 89% of the sample
household heads reported farming as their majoupgaton (Table 4). By definition,
farming includes livestock keeping and crop agtimé. Wage employment in the public
service was an occupation for only 8% of the hoakkeheads with 3% of them involved
in business and other income earning activities.oAgn the secondary occupations,
farming was reported by about 41% of the househekltls followed by 28% in business
and 12% in the public service. Other secondary pa&ions such as fishing were reported
by only 1% of the household heads.

Table 4: Distribution of household heads by occupain

Major occupation: (%) District All districts
Central North-A North-B South West
Farming 91.7 86.0 89.6 85.8 89.7 88.6
Business 24 10.0 1.2 1.2 1.3 3.2
Public service 5.9 4.0 9.2 13.0 8.9 8.2
Other 0.0 0.0 0.0 0.0 0.0 0.0
Total number 501 51 260 165 226 1,203
Secondary occupation: (%)
Farming 42.7 47.1 43.3 33.3 37.3 40.7
Business 37.1 47.1 15.6 10.6 31.3 28.3
Public service 7.7 5.9 7.8 19.7 20.9 12.4
Other 0.0 0.0 0.0 6.7 0.0 1.3
Total number 501 51 260 165 226 1,203

Source: Follow-up Socio-economic Survey, 2002.

3.1.5 Household income

Household income averaged TShs 53, 502 (US$ 53b)nponth with a maximum
monthly income of TShs 930,000 (US$ 930) and a mim of TShs 4,500 (US$ 4.5)
(Table 5). Income is highest in West District déspihe widest variation in income
distribution. In 1999, the average household incevas estimated at TShs. 41, 232 (US$



51.5) with a maximum monthly income of TShs. 850,00S$ 1,063) and a minimum of
only TShs. 2,000 (US$ 2.5) (Tamét al., 1999). Overall the income per household in
Tanzanian Shillings has increased since 1999 aitindbhe increase is not significant in
dollar value due to depreciation of the Tanzaniailigg. Approximately 93% the farm
households reported an average monthly incomessftiean TShs 100,000 (US$ 100). In
the 1999 survey, 97% of the farm households regateaverage monthly income of less
than TShs. 100,000 (US$ 100) (Tamdi al., 1999). Although the percentage of
households with monthly income below TShs. 100,088 declined during the past three
years, the fact that more than 90% of householdlsreported incomes below TShs.
100,000 is a reflection of the generally low incolesel of farm households in Zanzibar.

Table 5: Average household income and frequency ditgution of household income

District
Household income (TSHS/Month Central  North-A  NeBth South West | All district$
Average 48,384 50,373 55,298 41,909 71,545 53,502
(48.4) (50.4) (55.3) (41.9) (71.5) (53.5)
Standard deviation 29,322 24,226 34,856 23,956 75,748 37,622
(29.3) (24.2) (34.8) (23.9) (75.7) (37.6)
Maximum 300,000 100,000 300,000 200,000 930,000| 930,000
(300.0) (100.0) (300.0) (200.0) (930.0) | (930.0)
Minimum 5,000 10,000 5,000 4,500 5,000 4,500
(5.0) (10.0) (5.0) (4.5) (5.0) (4.5)
% within this income group:
Less than 25,000 TSHS (31.3) 13.0 9.8 8.8 14.5 12.8 12.1
25,000 to 50,000 TSHS 54.1 52.9 45.0 61.8 35.4 49.6
(31.3) to (62.5)
50,001 to 100,000 TSHS 27.9 37.3 40.0 19.4 34.5 31.0
(62.5) to (125)
100,001 to 200,000 TSHS 3.0 0.0 35 1.2 14.2 4.8
(125) to (250)
Greater than 200,000 TSHS 02 0.0 0.8 0.0 229 0.7
(250)
Total number 501 51 260 165 226 1,203

Remarks: Numbers in parentheses are values in US$$ = 1000 TShs)
Source: Follow-up Socio-economic Survey, 2002.

From the preceding estimates, farm households igufdncan be characterized as being
predominantly headed by middle-age Muslim malesh wéss than secondary level
education. The households are relatively large witre children than adults and derive a
very meagre income from farming activities. Thedearacteristics have important
implications for livestock and agriculture develogmh on the Island, particularly for the
adoption of production systems that require hurfiaancial and other physical resources
necessary for increasing productivity.

3.2 The Status of Livestock and Crop production irdnguja and changes that have
occurred since 1999

This section examines the current (2002) status/e$tock and agriculture development

in Unguja taking into account the key parameterat tshow changes in livestock
productivity and performance since the 1999 Ecocohsisessment Survey.
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3.2.1 Livestock production
3.2.1.1 Livestock species raised

Currently, livestock producers in Zanzibar raisétlea goats, sheep, chickens, ducks,
Guinea fowls, donkeys, rabbits and pigs. As was dage in 1999 and before tsetse
intervention in 1985/86, cattle, goats and chickamsthe most important species in terms
of numbers and the proportion of farms raising them

3.2.1.1.1 Cattle

About 94% of the sample farmers reported raisimgjgenous cattle, with proportions
varying from 92% in South District to 98 % in No#hDistricts (Table 6). The results
indicate substantial increase in the percentagéawh households raising indigenous
livestock during the past three years especiallilanth-A and North-B Districts. In the
1999 survey, 77% of the sample farmers reportegingi indigenous cattle with
proportions varying from 20% in North-A to 95% ire@ral and South Districts (Taméi
al., 1999). Farms with improved cattle, mainly crossbrcattle make up 24% of the
sample, with proportions ranging from 12% in No#ttDistrict to 35% in West District.
In 1999 the proportion of farms raising improvettleavas estimated at about 18%. When
the 1991 situation is compared to the current (2@32imate, it can be said that more
farmers have become involved in improved cattlelpotion (intensive cattle production)
as well as indigenous cattle production. Howeviee, increase in the number of farms
raising indigenous cattle outweigh the increaséhen number of farms raising improved
cattle.

The average number of indigenous cattle per farnesismated at 5.49+(4.59 sd)
indigenous cattle (Table 7). Farms in Central isthave more indigenous cattle (6.7
cattle per farm) compared to farms in West Distf4cP cattle per farm) even though the
proportion of farms with indigenous cattle is gezah the West than in the Central. The
current number of indigenous cattle per farm israpinately more than twice the number
in 1999. In 1999, the average number of indigerzaide per farm was estimated at 2.28
(x 4.36 sd) with farms in Noth-B District having mareligenous cattle (2.6 cattle per
farm) compared to farms in South District (1.9 leagter farm) (Tambiet al., 1999).
Regarding improved cattle, the average numbergrer household is estimated at 0.41 (
1.12 sd) crossbred cattle (Table 7). On averagmsfan West and Central Districts have
significantly more improved cattle than farm housldb in the remaining districts with
North-A District raising the least number of impeogattle per farm household (Table 8).
While the average number of indigenous cattle pemf household has increased
significantly during the last three years (1992@92), the average has declined slightly
from an average of 0.59 cattle per farm househnldl999 to 0.41 cattle per farm
household in 2002.
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Table 6: Proportion (%) of farms with livestock in Unguja, 2002

Livestock species Central North-A North-B, South e | All Districts
(n=392) (n=65) (n=255) (n=186) (n=240) (n=1,138)
Indigenous cattle 90.4 98.0 95.8 92.1 92.% 93.4
Improved cattle 40.3 11.8 15.8 145 35.0 23.5
Sheep and goats 17.8 7.8 16.5 26.1 21)7 18.0
Local poultry 63.9 74.5 71.5 50.9 77.4 67.7
Improved poultry 5.2 5.9 4.2 1.8 4.4 4.3
Donkeys 1.0 5.9 3.5 0.0 3.1 2.7

Source: Follow-up Socio-economic Survey, 2002.
3.2.1.1.2 Sheep and goats

The proportion of farms with sheep and goats ismeded at 18% (Table 6), which is
higher than 13% estimated during the 1999 sociov@tic survey (Tambet al., 1999). In
general farms raising sheep and goats have incdehseg the past three years. Like in
1999, most of the farm households with goats al&ast (22%), Central (18%) and South
(26%) Districts (Table 6). The proportions of fahouseholds raising sheep and goats in
19999 were West (20%), Central (14%) and South (j18Pambi et al., 1999). The
average number of sheep and goats per farm househd).5 £2.47sd) with farm
households in North-A District having fewer numbé@sl4) than West District (0.71)
(Table 7). Farms in the North-A District had albe teast proportion of farm households
raising sheep and goats (Table 6).

3.2.1.1.3 Chickens

About 68% of the sample farmers raise indigenouskehs while 4% raise improved
chickens (Table 6). The proportions of farm housdhoraising local chicken and
improved chickens are higher than the proportiongaion households raising the same
three years ago (1999). In 1999, 48% and 2% of faooseholds were raising local and
improved chicken, respectively (Tamdtial., 1999). Currently, each farm has an average
of 11.5 & 16.1 sd) and 6.%(45.4 sd) indigenous and improved chickens respsyti
(Table 7) compared with 1999 when each farm haavanage of 9 f 12 sd) and 74 198
sd) indigenous and improved chickens respectivélgmbi et al., 1999). The results
generally indicate that while the proportion of nfar raising improved chickens has
increased, the number of improved chickens per faousehold has declined slightly
during the past three years.

3.2.1.1.4 Donkeys
Approximately 3% of the sample farm householdsrai®ng donkeys with each
household raising an average of 04 {(6) donkeys (Table 6). The proportion of farm

households raising donkeys is higher by 1% compartdthe estimated proportion of 2%
of farm households raising the same livestock gsaa 1999 (Tamlst al., 1999).
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Table 7: Average herd /flock sizes for cattle, agbkens, sheep and goats in Unguja,

2002
Average number of animals per farm

District Indigenous Crossbred | Goats and sheep Indigenous Improved

cattle cattle chickens chickens
Central 6.70 (6.83)* 0.80 (1.84) 0.58 (4.08 12(28.96) 7.77 (60.88)
North-A 6.33 (5.75) 0.08 (0.23) 0.14 (0.49) 11.32.46) 0.65 (3.12)
North-B 5.32 (3.81) 0.16 (0.55) 0.43 (1.88) 12.58.08) 7.24 (80.28)
South 4.92 (3.46) 0.15 (0.50) 0.62 (2.27 8.187Q]. 0.68 (7.82)
West 4.20 (3.12) 0.85 (2.45) 0.71 (3.61 13.1573p. 13.89 (74.69)
Average 5.49 (4.59) 0.41 (1.12) 0.50 (2.47 11B039) 6.05 (45.36)

Source: Follow-up Socio-economic Survey, 2002.
* Standard deviations in parentheses.

3.2.1.2 Dairy production

As indicated in section 3.2.1.1.1 above, 94% ofsthmple farmers reported that they were
raising indigenous cattle and only 24% were raigimgroved cattle, mainly crossbred
cattle. This clearly shows that the dairy sub-seatoUnguja is still largely based on
indigenous cattle.

3.2.1.2.1 Milk production with indigenous cattle

The results of this survey indicate that 74% ofshmple farms keeping indigenous cattle
milked their cattle in 2002. On average each famodpced about 3.4 litres with a
minimum of 0.5 litres and a maximum of 55 litres fe@m per day (Table 8). Production
per cow per day averaged 2.5 litres. Accordindhe1999 socio-economic survey, 58% of
the farming households studied were milking indmgencattle and produced an average of
2.4 liters/cow/day with a standard deviation of Rrfges (Tambiet al., 1999). Comparison
of the current estimates with the 1999 estimatdgates that some changes have occurred
in the traditional dairy sub-sector in Unguja. Eithe relative proportion of farms milking
indigenous cattle has increased from 58% in 1998484 in 2002, suggesting that more
farmers have increasingly become involved in tradél dairy production during the past
three years. Second, while the proportion of fanmi&ing indigenous cattle has increased
significantly, average milk production has increhstightly from 2.4 litres/cow/day in
1999 to 2.5 litres/cow/day.

Table 8. Milk production within the traditional sector in Unguja, Zanzibar, 2002

District % of farms Quantity of milk produced per farm per day (litfasi/day)
producing milk Average Minimum Maximum

Central 59.9 3.5(4.6) 0.5 35.0
North-A 88.2 3.8(4.1) 0.5 17.0
North-B 82.7 3.7 (5.6) 0.5 55.0
South 79.4 1.7 (2.5) 0.5 12.0
West 66.4 4.3 (4.5) 0.5 27.0
All districts 74.3 3.4 (4.3) 0.5 55.0

Source: Follow-up Socio-economic Survey, 2002.
* Standard deviations in parentheses

13



3.2.1.2.2 Milk production with improved cattle

As pointed out in section 3.2.1.1.1, 24% of the ganfiarms (289 farms) raised improved
cattle in 2002. Most (93%) of the farms raising mowyed cattle reported that they were
milking their cattle. The average milk productiorr darm was 10.6 litres/day with a
minimum of 1 litre per farm per day and maximumdarction of 74 litres per farm per day
(Table 9). On average, farms raising improved ea#tére producing significantly more
milk per day than farms raising indigenous cafflahjes 8 and 9).

Table 9: Milk production within the improved dairy sector in Unguja, Zanzibar,

2002
District Quantity of Milk Produced per farm (Litéfarm)
Average Minimum Maximum

Central 12.0 (10.6) 2.0 74.0
North-A 10.0 (3.3) 3.0 10.0
North-B 10.8 (5.2) 5.0 24.0
South 3.6 (3.1) 1.0 10.0
West 16.6 (12.7) 4.0 50.0
All districts 10.6 (7.6) 1.0 74.0

Source: Follow-up Socio-economic Survey, 2002.
* Standard deviations in parentheses

3.2.2 Crop production
3.2.2.1 Types of crops produced and their importace

As pointed out earlier, agriculture is the dominaattor of the economy of Zanzibar.
Besides livestock, farmers in Unguja, Zanzibar geowide range of crops for food and
income generation. These crops include cloves, ratisp cassava, sweet potatoes,
bananas, yams, rice, maize, vegetables, beans, pieaspples, oranges, tomatoes and
eggplant. When asked to rank the major food crogheir declining order of importance,
most farmers interviewed reported cassava, banan#dmn, sweet potatoes, maize,
vegetables, yams and rice as important food cropgié€clining order of importance)
(Table 10). Slight differences exist across the fiNstricts in the ranking of the major food
crops. While cassava and banana/plantain weretszgpby most farmers interviewed in all
five districts as the first and second importamtdf@rops respectively, there are differences
between districts in the third, fourth, fifth, dixand seventh important food crops. For
example, most farmers in Central, North-A and N@tBbistricts ranked potatoes as the
third important food crop. On the other hand, farsna South District and West District
reported vegetables and maize as the third impioidad crop, respectively.

Important cash crops (in declining order of impod®) as considered by most of the
interviewed farmers are cassava, banana/plantaiaetspotatoes, coconut, vegetables,
fruits, yams, rice and cloves (Table 11). Like thaking of major food crops, there are
slight differences between districts in the ordeingportance for the third up to the eighth
important cash crop (Table 11). For example, masnérs in Central, South and West
Districts reported sweet potatoes as the third maoo cash crop. In North-A and North-B,

most farmers reported coconuts and vegetables asthind important cash crop,

respectively (Table 11). Almost all the food craqmnsidered as important by the farmers
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are important sources of cash income. Cassavlaamaha/plantain appear to be the most
important crops not only as food crops but alsthasmajor cash crops in the household
economy of Unguja, Zanzibar.

When compared with the situation in 1999, sligharaies have occurred in the relative
importance of both the major food and cash crogheneconomy of Zanzibar. According
to the 1999 socio-economic survey, rice was redoa® the fourth important food crop
and maize was reported as the sixth important fwo@d. According to the results of the
follow-up survey, maize was reported as the foumtportant food crop while rice was
reported as the seventh important food crop (Tab)e Regarding cash crops, the relative
importance of most crops as important sources &f cacome has changed during the past
three years. For example vegetables which rank#d ds an important source of cash
income in 1999 (Tambi et al., 1999) is currentlpsidered as the second major source of
cash income (Table 11). According to the 1999 secimnomic survey, cloves which is
traditionally the major export and cash crop of Zbar was ranked below cassava,
banana, sweet potatoes, coconut, vegetables ang lgatnwas considered to be more
important than maize, fruits and rice (Tamdtial., 1999). The relative importance of this
crop as a major cash crop appears to have dedlimégekr compared with the situation in
1999. The results in Table 11 indicate that clasesw ranked below fruits and rice as an
important sources of cash income for the interveb¥eem households.

Table 10: Food crops considered as important by feners

District All districts
Farmers who consider theseCentral | North-A North-B South West (n=1,203)
as important (%) (n=501) (n=51) (n=260) | (n=165) | (n=226)
Cassava 44.6 38.2 46.3 42.1 44.1 43.1
Banana/plantain 41.0 28.7 35.4 30.7] 40.5 35.2
Sweet potatoes 154 235 204 10.1 15. 17.
Maize 7.1 22.1 17.4 1.3 21.0 13.8
Vegetables 11.3 6.6 5.7 19.0 7.5 10.0
Yams 12.5 15 4.7 23.3 5.1 9.4
Rice 5.7 10.3 13.3 2.9 9.0 8.2
Other food crops 10.3 7.9 4.3 13.2 4.9 7.7

Source: Follow-up Socio-economic Survey, 2002.
Table 11: Cash crops considered as important by faners

District All districts
Farmers who consider theseCentral | North-A North-B South West (n=1,203)
as important (%) (n=501) (n=51) (n=260) | (n=165) | (n=226)
Cassava 13.0 19.8 21.8 19.8 20.1 18.9
Vegetables 16.8 15.2 18.2 18.8 13.1 16.4
Banana/plantain 15.7 18.6 15.7 14.1 13.5 15.5
Fruits 13.4 12.7 9.6 11.0 12.7 11.9
Yams 8.2 9.3 12.9 6.3 10.8 9.5
Sweet potatoes 10.7 3.5 6.8 13.5 13.] 9.5
Coconuts 8.2 10.5 8.9 7.3 10.8 9.1
Rice 7.5 3.5 25 3.6 3.1 4.0
Cloves 3.4 4.7 25 2.1 2.7 3.1
Maize 1.8 2.3 1.1 3.6 0.0 1.8

Source: Follow-up Socio-economic Survey, 2002.
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3.2.2.2 Acreage cultivated

Average land area cultivated in 2002 varied frodh &cres for vegetables to 2.0 acres for
coconuts with the West District having the largastount of land (2.8 acres) devoted to
coconuts (Table 12). When compared with the sibmathefore tsetse intervention in
1985/86 and after tsetse intervention in 1999 (@dld) the average land areas cultivated
do not vary significantly for most crops. Howeveelatively more land in 2002 is
allocated to the crops given top priority as casips and food crops. Comparing the areas
cultivated in 1999 and 2002, land areas cultivdtedcoconut, cloves, rice and yams
declined with area under cloves declining more ti@other crops (Table 13). Land areas
cultivated for cassava, sweet potatoes, tania f@s) and maize increased slightly or
remained the same while land areas cultivated fegetables and plantain/banana
increased substantially (Table 13).

Table 12: Land area (acres) cultivated for importam food and cash crops after tsetse
intervention in 1999 in Unguja, Zanzibar

Type of crop District All districts
Central North-A North-B South West
Coconut 1.6 15 2.5 1.7 2.8 2.0
Cassava 1.5 1.6 1.8 1.4 15 1.6
Banana 1.3 1.0 0.8 1.3 1.0 11
Sweet potatoes 1.2 1.6 1.7 0.9 1.0 1.3
Yams 15 0.7 11 1.7 1.3 1.3
Cloves 1.4 1.2 2.3 n.a 1.8 1.7
Rice 15 1.0 1.3 1.0 1.2 1.2
Maize 1.2 n.a 0.5 1.1 1.2 1.0
Vegetables 1.3 0.6 0.8 1.0 0.7 0.9

Source: Follow-up Socio-economic Survey, 2002.

Although the increase in land areas cultivatedsfume of the crops may be attributed to
factors other than influence of tsetse eradicatisetse eradication appears to have
increased access to land for crop production. Aelgsroportion (70%) of the sample
farmers who acquired new land after tsetse eradicatd so in tsetse cleared areas. The
Central district has the largest proportion of faremwho grow crops on land acquired in
tsetse cleared areas. Moreover, some farmers (4@étal sample) intend to acquire new
crop land in tsetse cleared areas in future. Agadost of the farmers who intend to
acquire crop land in tsetse cleared areas arei@émtral District.
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Table 13: Changes in average land areas cultivatdzbfore and after tsetse
eradication (1999 and 2002) in Unguja, Zanzibar

Type of crop Acreage cultivated (acres) % Changmfr
Before tsetse After tsetse eradication 1999 to 2002
intervention in 1999 2002
1985/86’
Coconut 2.0 19 2.0 5
Cassava 1.4 1.4 1.6 14
Banana/plantain 1.3 2.1 2.2 5
Sweet potatoes 1.0 1.1 1.3 18
Yams/cocoyams 1.8 1.8 1.7 -55
Cloves 1.3 1.0 1.7 70
Rice 11 1.0 1.2 20
Maize 0.9 0.9 1.0 11
Vegetables 0.5 0.7 0.9 29
Source:

ATambi et al. (1999)
® Follow-up Socio-economic Survey, 2002.

3.2.2.3 Quantities of crops harvested and crop yas

Tables 14 and 15 respectively provide informationgoantities of crops harvested and

crop yields obtained in 2002 (5 years after tsetaéication). Except for cloves, quantities
harvested in 2002 of the other crops increased fraim 1999 levels (Table 14). In terms

of yields, 2002 yields for cassava, rice, maizeponit and vegetables increased from their
1999 levels while yields for bananas, sweet potatga@ms and cloves declined from their

1999 levels (Table 15).

Table 14: Quantities of food and cash crops harvestl from cultivated areas after
tsetse eradication in 2002 in Unguja, Zanzibar

District All Districts
Type of crop Average |[Average 1994
Central | North-A | North-B | South West |2002 survey
survey (n=1,138)
(n=1203)
Cassava 756 1,062 1,171 605 1,118 944 790
Rice 659 451 574 579 580 569 443
Maize 786 n.a 490 300 820 599 392
Banana/plantain* 63 42 43 56 49 54 52
Sweet potatoes 744 1,462 1,41p 301 85( 954 837
Yams 1,099 630 1,123 681 751 857 471
Cloves 120 180 265 n.a 132 174 249
Coconut** 1,956 805 1,319 3,213 744 1,608 1,124
Vegetables 646 210 440 633 135 413 197

*Banana bunchesikungu)

** Coconut fruits(naz)

Source: Follow-up Socio-economic Survey, 2002.
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Table 15: Food and cash crop yields obtained aftésetse intervention in Unguja,
Zanzibar (Kg/acre), 2002

District All Districts

Type of crop % of farmers

Central | North-A | North-B South West Average responding

(n=1,138)

Cassava 504 664 651 432 742 599 559
Rice 439 451 442 579 483 474 443
Maize 655 n.a 980 273 683 599 456
Banana* 49 42 54 43 49 49 53
Sweet potatoes 620 914 831 334 850 733 756
Yams 733 900 1,121 401 578 659 687
Cloves 86 150 201 n.a 73 102 252
Coconut 1,223 537 528 1,889 266 804 608
Vegetables 496 350 550 633 193 456 285

* Bunches
Source: Follow-up Socio-economic Survey, 2002.

3.3 Intensification of livestock and crop productbn

Indicators of intensification in livestock produanti include adoption of high yielding
animal breeds accompanied by improved nutritiondl lzealth management practices. On
the other hand, intensification in crop productiequires the adoption of high yielding
crop varieties, use of inorganic and organic fiegils and other inputs that can raise output
per unit area. How well farmers adopt these prastaearly depends on the availability of
opportunities and their willingness to take advgataof such opportunities. The
eradication of trypanosomosis in 1997 has provideahore favorable environment for
raising improved livestock species and has openedcew opportunities for a more
optimal use of land resources through integratiocrap and animal agriculture as well as
the availability of improved animal breeds and ck@apieties. The 1999 socio-economic
survey (Tambiet al.,, 1999) has provided evidence for increasing infieasion of
livestock and crop production following tsetse éation in Unguja, Zanzibar. The study
has shown increasing trends in the use of animaluneafor crop production, use of crop
by-products as livestock feed and use of animalguder ploughing and transportation
after tsetse eradication in 1999. However, theer@xhowever, to which farmers will
continue to intensify their production after tsetsadication depends on their resource
endowment, availability and increasing level of eaveess of different opportunities.

3.3.1 Availability and farmers preference for improved livestock breeds

When farmers were asked about their views on tleladility of improved livestock
breeds now when compared with 1999, 62% of the Eafapmers reported that exotic
cattle breeds are readily available now than tgesgs ago (1999) whereas 40% indicated
that cross bred cattle are readily available noanti999. About 61% reported that
improved poultry breeds are readily available ndwant 1999 (Table 16). When
information was sought on farmers’ preferenceslif@stock breeds, 61% reported that
they preferred improved breeds while 38% prefetoedl breeds (Table 17). The major
reason given for preferring improved breeds weegr thigh level of productivity (94%).
However, the remaining 6% preferred them becaugbeif ability to mature early. Also
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two major reasons were given for preference ofllbcaeds. These are the fact that they

are easy to manage (55 %) and they are diseastarég45%).

Table 16: Farmers views on the availability of irproved livestock species in Unguja,

Zanzibar
Farmers views on relative District All districts
availability of improved Central North-A  North-B South West | (n=1,203)
livestock species now and (n=501) (n=51) (n=260) (n=165) (n=226)
1999:
Pure-bred cattle:
More available now 64.3 60.0 69.6 43.0 10.6 62.2
Same as 1999 7.9 20.0 11.8 11.2 7042 11.6
Less available now 27.8 20.0 18.6 45.8 19.p 26.2
Crossbred cattle:
More available now 32.8 63.6 40.5 52.6 30.0 40.0
Same as 1999 46.6 18.2 47.6 15.8 10/0 39.7
Less available now 20.6 18.2 11.9 31.6 60.0 20.3
Improved sheep and goats:
More available now 32.8 63.6 40.5 52.6 10.6 40.0
Same as 1999 46.6 18.2 47.6 15.8 70)2 39.7
Less available now 20.6 18.2 11.9 31.6 19.p 20.3
Improved poultry:
More available now 80.4 0.0 72.4 71.1 80.3 60.8
Same as 1999 10.1 90.5 10.6 7.8 109 26.0
Less available now 9.5 9.5 17.0 21.1 8.8 13.2
Source: Follow-up Socio-economic Survey, 2002.
Table 17: Farmers' preference for improved livestok breeds and reasons
District

Farmers who prefer: Central North-A  North-B South West All districts

(n=501) (n=51) (n=260) (n=165) (n=226) | (n=1,203)
Local breeds: Number 167 1 115 115 59 457
% 33.3 2.0 44.2 69.7 26.1 38.0
Improved breeds: Number 329 48 144 50 167 738
% 65.7 94.1 55.4 30.3 73.9 61.3
Non-responses (%) 1.0 3.9 0.4 0.0 0.0 1.1
Reasons for preference (%):
Local breeds:
Disease resistance 37.27 70.83 42.48 40.00 37]71 .3 45
Easy to manage 62.73 29.17 57.52 60.00 64.29 54.7
Improved breeds:
High productivity 100.0 87.69 83.58 97.37 99.23 693.
Early maturity 0.0 12.31 16.42 2.63 0.77 6.4

Source: Follow-up Socio-economic Survey, 2002.

3.3.2 Adoption of improved livestock breeds and op varieties

Although the level of adoption of improved livestdareeds and crop varieties in Unguja
still remains low, access to improved livestockeol® and crop varieties has improved
slightly over the past three years. In 1999, orflg 4nd 2% of the farmers acquire
crossbred cattle and exotic cattle respectivelynfrGovernment farms (Tamfat al.,

1999). In 2002, 26% and 11% of the sample farmegsiiged crossbred and exotic cattle
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respectively from Government farms (Table 18). $esrof improved livestock breeds for
some livestock species like poultry have also iaseel. There is now a private wholesaler
of improved poultry chicks in Zanzibar town. Thisusce was not reported by any of the
farmers interviewed during the 1999 survey (Tastlal., 1999). The farmers interviewed
mentioned two factors that limit adoption of impeolvcattle breeds in Unguja. These are
inadequate finances and unavailability of the bseddke three years ago inadequate
finances (purchasing power) is currently the magpartant limiting factor to increased
adoption of improved livestock breeds accordin§2é6 of the sample farmers (Table 19).
In 1999, 46% of the farmers indicated inadequatanites as the major limiting factor to
increased adoption of improved cattle breeds.

Tablel8: Sources of improved livestock species nguja, Zanzibar

% of farmers who acquire District All distridts
improved livestock from this Central  North-A  North-B South West (n=1,203)
source: (n=501) (n=51) (n=260) (n=165) (n=226)

Exotic cattle:

Neighbors and other farmefs 4.8 0.0 3.5 4.8 11.9 5.0
Government farm 11.2 0.0 19.2 9.7 14.2 10.9
Livestock market 0.6 0.0 1.2 0.0 0.9 0.5
Crossbreed cattle:

Neighbors/other farmers 317 7.8 18.1 12.7 31.4 20.4
Gov't farm 16.0 27.5 28.1 29.7 30.5 26.3
Livestock market 16.6 0.0 16.5 3.0 22.6 11.7
Improved sheep and goats

Neighbors/other farmers 3.4 39.2 1.2 13.9 0.4 11.6
Gov't farm 8.4 27.5 6.9 22.4 2.2 135
Al Centre 0.0 0.0 15 1.2 0.0 0.6
Livestock market 0.8 3.9 0.4 0.6 0.4 1.2
Improved poultry:

Neighbors and other farmefs 1.4 7.8 2.7 4.2 111 5.4
Government farm 1.0 3.9 104 0.6 155 6.3
ZAPOCO 22.0 103.9 6.9 26.7 99.6 51.8
Wholesaler in Zanzibar towjn 23.8 133.3 7.7 46.7 125.7 67.4

Source: Follow-up Socio-economic Survey, 2002.

Table 19: Important constraints to the acquisitionof improved livestock breeds in

Unguja, Zanzibar
% Farmers who consider District Total
this as a constraint Central North-A  North-B South West | (n=1,203)
(n=501) (n=51) (n=260) (n=165) (n=226)
Inadequate finances 41.3 79.7 65.1 314 437 52{2
Unavailability 1.6 2.0 2.8 1.0 1.8 1.8

Source: Follow-up Socio-economic Survey, 2002.

For those farmers who are able to acquire imprdixastock breeds, the average price
paid for crossbred cattle is Tshs 254,000 (US$ Z589,000 Tshs)# 89 US$) with a
minimum price of Tshs 100,000 (US$ 100) and a marimof Tshs 700,000 (700 US$).
For exotic cattle breeds the average price is 268000 (269 US$) Tshs 100,000)H
100 US$) (Table 20). The average price for impropedltry is Tshs 552 (US$ 0.55} (
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Tshs 242 £0.24 US$). The prices for cross bred cattle agbdri than the prices reported
by farmers in 1999. However, the prices of exotttle are lower than the prices reported
in 1999. In 1999, the average price paid for cressleattle was Tshs 182,000 (US$ 228)
(£ 90,000 Tshs)f 112.5 US$). For exotic cattle breeds and imprgwadtry the average
prices were Tshs 287,000 (359 USH)Ichs 95,000) 119 US$) and Tshs 528 (US$ 0.7)
(= Tshs 304)£0.4 US$) respectively (Tambi al., 1999).

Table 20: Average prices paid by farmers for impreed livestock breeds in Unguija,
Zanzibar, 2002

District All districts

Central North-A  North-B South West Amount %
Pure-bred cattle:
Average price 242 350 256 178 321 269
(1,000 Tshs/head) (242) (350) (256) (178) (321) (269)
Standard deviation 106 118 96 77 102 100

(106) (118) (96) (77) (102) (100)
Maximum 500 500 400 300 500 500

(500) (500) (400) (300) (500) (500)
Minimum 100 150 100 100 100 100

(100) (150) (100) (100) (100) (100)
Number of farmers 31 6 35 8 42 122| 10.14%
Crossbreed cattle:
Average price 251 276 243 106 181 254
(1,000 Tshs/head) (251) (276) (243) (106) (181) (254)
Standard deviation 75 92 85 118 78 89

(75) (92) (85) (118) (78) (89)

Maximum 500 450 500 700 500 700

(500) (450) (500) (700) (500) (700)
Minimum 100 120 100 100 100 100

(100) (120) (100) (100) (100) (100)
Number of farmers 172 26 69 30 80 377 31.34%
Improved poultry:
Average price 565 495 592 622 487 552

(0.57) (0.5) (0.59) (0.62) (0.49) (0.55)
Standard deviation 228 125 290 348 219 242

(0.23) (0.13) (0.29) (0.35) (0.22) (0.24)
Maximum 1,000 600 2500 2,000 1000 2,500

(1.0) (0.6) (2.5) (2.0) (1.0) (2.5)
Minimum 15 100 75 100 42 15

(0.02) (0.10) (0.08) (0.2) (0.04) (0.02)
Number of farmers 167 21 100 38 81 407 33.83%

Remarks. Numbers in parentheses are values in US%$ = 1000 TSHS)
Source: Follow-up Socio-economic Survey, 2002.

3.3.3 Access to land resources

Following eradication of tsetse flies in Unguja, mdand became available for crop and
livestock production, particularly in the previoyshfested forest areas of the Island
except protected areas like the Jozani forest. Alieg to the 1999 socio-economic survey
(Tambiet al., 1999), 23% of the farmers interviewed during $hevey reported that they

had acquired new farm land in areas cleared cdadées after 1997 and for those farmers
who did not have land in tsetse cleared areas, & plans to do so in the future. During
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the follow-up survey, farmers were asked whethely tbontinued to expand cultivated
land after 1999. As indicated by the survey resuitsTable 21, 35% of the farmers
reported that they have increased land area ctdtivduring the last three years, 52%
cultivated almost the same land area as 1999 andet¥eased the land area cultivated.
Reasons given by those who decreased their c@tvaind area include labour shortage
(37%), inadequate capital (20%), old age (12%), peductivity of land (3%) and low
prices for crop products (2%). For those who exeadncultivated land during the last
three years, 79% have acquired the land from a&teased of tsetse flies.

Table 21: Change in land area cultivated during tle last three years (1999-2002)

Farmers who District

cultivated land has: | Central North-A North-B South West All district
(n=501) (n=51) (n=260) (n=165) (n=226) (1,203)

Increased (%) 35.2 29.4 38.1 40.6 33.6 35.4

Remained the same| 53.4 58.8 47.3 44.2 57.5 52.3

(%)

Decreased (%) 5.0 7.8 10.0 4.8 6.6 6.9

No-responses (%) 6.4 4.0 4.6 10.4 2.3 5.4

Source: Follow-up Socio-economic Survey, 2002.

3.3.4 Use and access to improved seeds

There is limited use of improved seeds for cropdpotion in Unguja, Zanzibar. Most of
the farmers interviewed used local seed varietiesng the 2002 cropping season.
Improved seeds were used for maize, cassava,vegetables, fruits and coconuts. Rice
was the crop with the largest percentage of farmemsg improved seeds and North-A
dominates in the use of improved rice seeds (T2BJeWhen asked about availability of
improved seeds, only 38% of the farmers reported tmproved seeds were readily
available. Improved seeds are reported to be neadily available in North-B District and
less available in Central District (Table 23). M@36%) of those using improved seeds
reported that they acquired them from Governmenicifjural CentresKilimo). Other
sources include private inputs shops (2%), indigidextension officers (1%) and other
farmers (1%). The average prices reported by tds® purchased improved seeds are
TShs 308 per kg for maize, TShs. 222 per kg. fo, [T Shs. 52 per bundle for cassava and
TShs. 163 per seedling for coconuts (Table 24)

Table 22: Use of Improved seeds in Unguja in 2002

Farmers who used District All district
improved (%): Central North-A North-B South West (n=1,203)
(n=501) (n=51) (n=260) (n=165) (n=226)

Maize 5.6 0.0 6.1 17.4 2.0 6.2
Rice 43.0 58.3 545 41.3 56.0 50.6
Cassava 5.6 0.0 6.1 4.3 6.0 4.4
Coconuts 1.9 8.3 3.0 0.0 4.0 3.4
Vegetables 27.1 8.3 12.1 17.3 16.0 16.2
Fruit trees 7.4 16.7 9.1 4.3 6.0 9.1

Source: Follow-up Socio-economic Survey, 2002
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Table 23: Availability of improved seed varietiesm Unguja, 2002

Farmers who said seeds District All districts

are (%) Central North-A North-B | South West (n=1,203)
(N=501) (N=51) (n=260) | (n=165) (n=226)

Readily available 27.4 52.9 42.3 30.9 35.0 37.7

Not readily available 59.9 27.5 32.7 52.7 50.4 44.6

No-responses 12.7 19.6 25.0 16.4 14.6 17.7

Source: Follow-up Socio-economic Survey, 2002

Table 24: Average prices paid by farmers for improed seed varieties in Unguija,

2002

Crop District All districts

Central North-A North-B South West (n=1,2030

(n=501) (n=51) (n=260) (n=165) (n=226)
Maize
Average 250.0 250.0 334.6 423.1 283.3 308.2
Std. deviation 522.5 353.6 249.5 420.8 40.8 3174
Maximum 3000 500 1000 2000.0 300.0 3000
Minimum 200 200 200 200 200 200
Observations (n) 34 2 11 26 6 79
Rice
Average 170.45 247.83 275.9 214.29 201.8 222.0
Std. deviation 197.17 114.3 275.9 231.57 165.4 a96.
Maximum 500 500 600 800 500 800
Minimum 100 150 150 100 100 100
Observations (n) 44 23 83 14 57 221
Cassava
Average 32.26 214.29 12.5 51.81
Std. deviation 179.61 566.95 35.36 156.384
Maximum 1000 1500 100 520
Minimum 50 50 50 50
Observations (n) 31 7 8 46
Coconut
Average 60.0 200.0 290.0 100.0 166.7 163.3
Std. deviation 100.0 0.0 194.9 133.3 158.1 117.3
Maximum 300 200 500 300 500 500
Minimum 150 200 100 100 100 100
Observations (n) 25 1 5 10 9 50

Source: Follow-up Socio-economic Survey, 2002

3.3.5 Integration of crops and livestock

Besides increase in land area available for craplaestock production increased after
tsetse eradication as evidenced by the 1999 ecorasaessment survey and the follow-up
survey, the proportion of farmers using land tcegnate crops and livestock has also
increased relative to the period before tsetseviatgion in 1985/86. This has enabled a
more efficient use of land resources as crop residund by-products are fed to livestock
and as animal manure is in turn used to enrictstile According to the 1999 Economic
Assessment survey, 13% of the farmers were feeztiog by-products to livestock while
8% were feeding concentrates and 4% were providmgeral supplements to their
animals (Tambet al., 1999). The results of the 2002 follow-up Surgépw that the use
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of crop by-products, concentrates have increaselg Wie use of mineral supplements has
decreased during the past three years. Among dnmefs interviewed in 2002,
approximately 22% were feeding crop by-product8o28eding concentrates and only 3%
used mineral supplements (Table 25). North-A stras the largest number of farmers
feeding crop by-products, concentrates and minstgplements. Regarding use of
improved (established) fodder, 8% of the farmerseweeding improved fodder to cattle,
with the proportion varying from less than 1% inu8oDistrict to approximately 16% in
West District (Table 25). According to the 1999 BEomic Assessment Survey, only 4% of
the farmers used improved fodder as cattle feechfrat al., 1999). This suggests that
farmers in Unguja are increasingly feeding improfater to cattle.

Whereas crop residues and by-products are fedtie,cnimal manure as another form of
crop-livestock integration is in turn used to fiezé crop fields. According to the 1999
Economic Assessment Survey, 59% of the farmersvatlocattle to fertilize farm plots
and 51% grew crops on the plots fertilized by eafflambi et al., 1999). In 2002, 63% of
the interviewed farmers applied and/or allowedleat fertilize farm plots and 54% are
growing crops on the fertilized field plots (Tal2é). These results suggest that use of
manure as another form of crop-livestock integrat®increasingly gaining prominence.
The future potential of this practice is also preimg according to the intentions of using
manure by 31% of the sample farmers.

Table 25: Feed stuffs fed to livestock in Unguj&anzibar, 2002

District All
% of farms using these feed stufis Central North-A  North-B South West Districts
(n=501) (n=51) (n=260) (n=165) (n=226)| (n=1,203)
Improved fodder 6.1 15 15.8 0.5 14.9 7.9
Crop by-products 5.2 40.0 22.2 25.0 16.Y 21.8
Concentrates 229 20.0 14.9 29.1 126 19.8
Mineral Supplements 1.7 0.0 2.9 0.0 5.6 3.4
Source: Follow-up Socio-economic Survey, 2002
Table 26: Use of animal manure for crop production
District Total

Central North-A North-B South West | (n=1,203)

(n=501) (n=51) (n=260) (n=165) (n=226)
Farmers who apply and/or allow
animals to fertelize crop fields
Number 385 47 134 110 79 755
% 76.8 92.2 515 66.7 34.9 62.8
Farmers who grow crops on landg
fertelized with animal manure
Number 346 33 100 102 67 648
% of farmers who fertilized fields 90.0 70.2 746  92.7 84.8 85.8
% of total sample 73.2 47.7 32.6 58.1 27.9 53.9
Farmers who intend to use animgl
manure in future
Number 106 18 123 42 82 371
% of total 21.2 35.3 43.9 47.3 36.3 30.8

Source: Follow-up Socio-economic Survey, 2002
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3.3.6 Adoption of animal power

Animal power is becoming an important ingredientti® adoption of more intensive
systems of livestock and crop production. Animalvpo used for farm work and for
transport of farm produce also enhances the adoptiacess. In Unguja, the use of animal
traction for land preparation is still low althoughhas increased during the past three
years. In 1999, only 3% of the farmers reportechgigsixen for ploughing (Tamlst al.,
1999). The percentage of farmers using oxen hagased from 3% in 1999 to 5% in
2002 (Table 27). Furthermore, the use of animal gro¥or transport purposes is
increasingly becoming popular. While 20% and 16%thef farmers were respectively
using animals to transport their own products aothroercial transport in 1999, the
percentage of farmers using animals for own andnceroial transport has increase
slightly to 21% and 18% in 2002, respectively (BaBl’). The future potential of the use
of animal power in Unguja also appears to be vegoaraging as 60% and 30% of the
sample farmers indicated their intentions to usemals for ploughing and transport
purposes, respectively.

Table 27: Use of farm animals for traction and traasport, 2002

Farmers who use animal power District All districts

for: Central North-A North-B  South West (n=1,203)
(n=501) (n=51) (n=260) (n=165) (n=226)

Plowing: Number 34 4 13 7 4 62

% 6.8 7.8 5.0 4.2 1.8 5.1

Own transport: Number 154 11 45 15 62 287

% 30.7 21.6 17.3 9.1 27.4 21.2

Commercial transport: Number 111 9 50 13 34 217

% 22.2 17.6 19.2 7.9 15.0 18.0

Farmers who intend to use animal
power in future for:

Plowing: Number 332 19 125 106 144 726

66.3 37.3 48.1 64.2 63.7 60.3
Transport: Number 136 36 99 32 57 360
% 27.1 70.6 38.1 19.4 25.2 29.9

Source: Follow-up Socio-economic Survey, 2002
3.3.7 Dairy intensification

A good indicator of intensification in dairy prodien is the degree to which dairy farmers
use improved cattle breeds and how well they matiag@nimals through better feeding
and disease control. A good dairy processing anttetiag system also offers more access
to market outlets as well as the purchase of inghts enhancing intensification of dairy
production. In Zanzibar, intensification of dairyoduction is constrained by inadequate
finances for purchasing improved dairy cattle bscedase of poor quality feed stuffs
consisting mostly of local pastures; low adoptidnnaproved feeding methods involving
the use of crop residues and by-products, condestend mineral supplements; and the
absence of a reliable and efficient dairy markesigstem. The following sections provide
information about the current status of dairy egptloductivity, dairy feeding and breeding
practices in Unguja.
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3.3.7.1 Dairy cattle productivity

To establish productivity parameters for intensifidairy production, a sample of 60
farmers who specialized in raising improved caftliel not keep indigenous cattle at all)
was selected from a total of 290 farmers who regbthat they were raising improved
cattle. According to Table 28, age at first cafvifor 53 out of the 60 dairy farmers
averaged 2.6 1.0 sd) years with a minimum of 1.5 years and aimam of 4.0 years.
The calving interval averaged 1383.3 sd) months with a minimum of 12 months and a
maximum of 18 months. Daily milk production averddg&3 liters with a rainy season
production of 9.1 liters and a dry season prodactib7.5 liters. Maximum potential milk
production is 20.0 liters. On average, cows stayedilk for 7.2 months, the longest being
11 months and the shortest being 3.5 months. Whempared with the values of the
productivity parameters reported in 1999 (Tarbal., 1999), productivity of improved
dairy cattle has improved during the past threesyeaccording to Tambet al. (1999),
age at first calving for 39 dairy farmers avera@etl years with a minimum of 1.7 years
and a maximum of 7.6 years while calving interwadraged 14.5 months with a minimum
of 12 months and a maximum of 22 months. The sameeg reported an average daily
milk production of 8.2 liters with a rainy seasamguction of 8.9 liters and a dry season
production of 7.4 liters.

Table 28: Production and reproduction parameters ér dairy cattle in Unguja,
Zanzibar, 1999

Dairy farmers

Parameter responding Average | Std. de. | Maximum | Minimum

Number %
Age at first calving 53 88.3 2.6 1.0 4.0 15
(years)
Calving interval (months) a7 78.3 13.3 3.3 18 12.0
Lactation length (months 51 85.0 7.2 1.4 11.0 3.5
Milk production
(liters/cow/day):
Rainy season 48 80.0 9.1 4.1 19 3
Dry season 42 70.0 7.5 3.3 20 1.5
Average 48 80.0 8.3 3.8 20 1.5

Source: Follow-up Socio-economic Survey, 2002

3.3.7.2 Dairy cattle feeding practices

Among the 60 dairy farmers, 92% zero-grazed thaitlee while 3% practised semi-zero-
grazing. The remaining 5% grazed their improvedrydaiattle on the rangelands.
According to the 1999 Socio-economic survey (Tastlal., 1999) 87% of project dairy
farmers studied zero-grazed their cattle, 4% pradtisemi-zero grazing and 17% grazed
their cattle on the rangeland. The increase inpttogortion of farmers practicing zero-
grazing from 87% in 1999 to 92% in 2002 suggestd thore farmers are increasingly
intensifying dairy cattle feeding. A range of feedterials used for feeding improved dairy
cattle was reported by farmers who practiced zeaatgg (Table 29). Most (77%) of the
farmers practicing zero-grazing still depend oruratpasture as a major dairy cattle feed.
Farmers using crop by-products, improved foddenceatrates and mineral supplements
accounted for 63%, 60%, 80% and 53% of the farmpeasticing zero-grazing (Table 29).
Improved fodder used include Elephant grass, Guatenand Glericidia while
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concentrates used include maize bran, sunflowex eall pollads. According to Tambi et
al. (1999) crop by-products, improved fodder, coides and minerals supplements
respectively were used by 56%, 57%, 80% and 56%heffarmers who practiced zero-
grazing. Comparison of the situation in 1999 arel2802 situation suggest that while use
of crop by-products and improved fodder has in@dasince 1999, the proportion of
farmers using concentrates and mineral supplente#semained more or less the same.
For farmers who fed concentrates, the amount fediggeaveraged 0.7 kg per cow per day
with a minimum of 0.5 kg and maximum of 4 kg. pewcper day. In most cases,
concentrates are fed to cows in milk during milkiigge amount of mineral supplements
(salts) given to cattle are also low, averaging teen 1 gm per cow per day.

For those farmers who use natural grass as a rfegdr for improved dairy cattle, the
average cost incurred is 53.5 per kg with a minimewst of TShs. 20 per kg. and a
maximum of TShs. 140 per kg. The cost associated thie use of natural pastures is
usually the cost of labour for collection of theagg and the amount of feed collected is
usually measured usingplos (onepolo equivalent to 50kg). The cost of concentrates
range from an average of TShs. 67.4 per kg of mbram to TShs. 124.5 per kg of
sunflower cake while cost of mineral supplementeraged TShs. 1,625 per kg (Table 30).
The cost of concentrates and mineral supplememqsndeon the source. Maize bran and
rice pollard were readily available locally and ithprices were relatively lower than
sunflower cake, wheat pollard and minerals whioh asually obtained from Tanzania
Mainland.

Table 29: Feeding systems and feed stuffs fed taidy cattle in Unguja, Zanzibar,

2002

Feeding system and feeding material used Dairydesmsing
Number %

Zero grazing 55 91.6
Semi-zero grazing 2 3.4
Extensive free range 3 5.0
Feed stuffs:
Natural pasture 46 76.8
Crop by-products 38 63.3
Concentrates 48 80.0
Mineral supplements 32 53.4
Improved (planted) fodder 36 60.0

Source: Follow-up Socio-economic Survey, 2002

Table 30: Cost of feed staffs used, 2002

Feed staff Cost per kg

Average Std. deviation Minimum Maximum
Natural grass 53.5 9.4 20.0 140.0
Maize bran 67.4 56.7 40.0 200.0
Sunflower cake 124.5 14.7 100.0 180.0
Pollards 51.6 5.4 40.0 70.0
Mineral supplement 1,625.0 530.3 1,000.0 2,500.0

Source: Follow-up Socio-economic Survey, 2002
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3.3.7.3 Dairy cattle breeding practices

The main methods of breeding dairy cattle repoligdhe 60 dairy farmers are use of
Artificial Insemination (Al) (72%) and use of impred bulls by 68% of the dairy farmers.
Use of local bulls was not very popular among thproved dairy keepers as was reported
by only 25% of the farmers (Table 30). Farmers wdihibnot own improved bulls acquired
improved bull services from neighbours and othem&s. For those who used local bull
services, 10% used own bulls and 15% obtained cegvirom their neighbours. Most
(67%) of the farmers who used Al obtained the seifrom the government Al Center
(Table 30).

The average cost incurred for improved bull sewisas estimated at TShs. 304 with a
maximum of TShs. 8,000 and a minimum expenditureT@hs. zero (free of charge).

Local bull services cost an average of TShs. 82 witmaximum of TShs. 3000 and

minimum of zero while Al services were obtainecataverage cost of TShs. 1187 with a
maximum of TShs. 8,000 and a minimum of TShs. @&ble 30).

Table 30: Breeding methods for dairy cattle and aarces of breeding materials in
Unguja, Zanzibar, 2002

Breeding system and type o Dairy Farmers responding

breeding material Number %

Use of improved bulls 41 68.3

Use of artificial insemination 43 71.7

Use of local bulls 15 25.0

Source of improved bull:

Own bull 9 15.0

Neighbours and other farmefs 35 58.3

Source of Al:

Al Centre 40 66.7

Extension staff 3 5.0

Source of local bull:

Own bull 6 10.0

Neighbours and other farmefs 9 15.0

Cost of (TShs): Average Std. dev. Maximum Minimum
Improved bull service 304 644 8000 0 (free)
Al Services 1187 974 8000 500
Local bull services 82 298 3000 0 (free)

Source: Follow-up Socio-economic Survey, 2002

3.3.8 Milk processing and marketing at the farm leel
3.3.8.1 Milk processing
In Unguja, Zanzibar, milk processing is currenttyt well developed. Industrial processing

of milk by the Zanzibar Dairy Corporation stopp@d1i995 following the closure of the
milk processing plant in Zanzibar town. The planaswproducing pasteurised milk,
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yoghurt, cream, butter and gReéimited processing of milk is undertaken at tlaenf
level by simply fermenting raw milk. In 2002, abd&% of the sample farmers fermented
milk and most of the fermented milk was consumeloahe. Less than 1% of the farmers
fermented milk for sale. Thus most of the milk imal Unguja is marketed in its raw form,
neither processed nor pasteurized.

3.3.8.2 Milk marketing

Sixty two percent of the sample farmers marketelik mi 2002. As pointed out above,

most of the milk is sold in its raw form. Table 8fhiows the quantities of milk sold per
household per day in 2002. Quantities sold rangaah fL. to 74 litres with an average of
6.2 litres per farm per day. Farms in Central anesiMdistricts marketed larger quantities
of milk than the other three districts (Table 31).

When asked whether they faced problems of disposihtheir milk or not, 93% of the
farms which sold milk indicated that they had nolgpems of disposing off their milk. The
few farmers who had problems experienced the pnoblduring the rainy season. None of
the farmers experienced problems of disposing @K during the dry season. The unsold
milk is either consumed at home or given away katirgees and neighbours.

Since there is no organized system of milk coltectin most rural areas in Unguja,
Zanzibar, farmers sell their milk through differenairket outlets that exist in their locality.
Six alternative channels through which farmers tbeir milk were reported in Central and
West Districts. Other districts had less than #i@raative milk marketing channels (Table
32). Most (78%) of the milk is sold to vendors (aiEmen). In most cases the vendors
collect the milk from the farmers and sell diredilyconsumers in urban areas. Zanzibar
town is the main urban market for milk and otherydproducts in Unguja. Vendors used
bicycles and public transport to ferry milk frometproducers to consumers in urban areas.
Organized milk collection centres operate in Céringtrict only and there is only one
well established milk collection centre in the ddt Institutions which purchase milk
directly from farmers include the Tanzania Commatian Company Limited (TCCL),
Bank and Tanzania Posts. These operate in thealamia West Districts. Three types of
containers are used for handling milk: plastic eordrs, metal (aluminium) containers and
bottles. Bottles such as empty beer bottles armalby used by producers who sell small
guantities of milk directly to consumers. Plasticanetal (aluminium) type of containers
are used by vendors and producers who sell relptigsege quantities (above 4 litres) of
milk. Plastic containers and bottles are not hyigedly recommended because they cannot
be cleaned easily.

% The processing plant has been recently sold tivatp investor but it has not yet resumed produrcti
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Table 31: Quantities of milk sold in litres per fam per day, 2002

District All
Central | North-A | North-B [ South | West | Districts
% of farmers selling 66.7 51.0 76.9 455 69.0 61.8
milk
Average quantity sold 7.8 4.7 5.8 4.3 8.4 6.2
Std deviation 8.4 3.6 4.7 2.6 86 5.6
Maximum quantity 74.0 17.0 32.0 10.0 49.0 74.0
sold
Minimum quantity sold 1.0 1.0 1.0 1.0 1.0 1.0
Source: Follow-up Survey, 2002.
Table 32: Proportion of milk passing through different marketing channels in
Unguja, Zanzibar
Market outlet District All
% milk sold to: Central | North-A|  North-B]|  South]| West| Districts
Household consumers 5.0 34.9 2.1 135 6.6 9.7
Vendors/hawkers 83.8 43.6 97.9 84.9 90.5 78.2
Kiosks/retail shops 3.0 14.2 0.0 0.8 1.2 3.6
Milk collection centre 2.5 0.0 0.0 0.0 0.0 3.2
Hotels/restaurant 3.0 7.3 0.0 0.8 0.1 2.3
Institutions 2.7 0.0 0.0 0.0 1.6 3.0

Source: Follow-up Survey, 2002.

Prices received by farmers from the different datlearied slightly. Farmers who sold
their milk to institutions, kiosks and hotels re@s relatively higher prices than farmers

who sold to other customers (Table 33).

Irrespectf the market outlet, there is no

significant difference in milk prices between thg dnd wet season (Table 33).

Table 33: Prices of milk received by farmers duringwvet and dry season, 2002

Market outlet Price received by farmers (Shs/litre)
Wet season Dry season
Household consumers 120-270 130-270
Vendors/hawkers 130-200 140-200
Kiosks/retail shops 140-350 140-350
Milk collection centre 205 205
Hotels/restaurant 150-300 150-300
Institutions 350 350

Source: Follow-up Survey, 2002.

3.4 Animal disease and other constraints to dairyntensification in Unguja,

Zanzibar

Prior to the eradication of tsetse flies in Ungdjaypanosomosis was the main constraint
to dairy intensification and livestock developmex#t whole in the Island. Following
eradication of tsetse flies in 1997, farmers acegasingly intensifying dairy production as
evidenced by the increase in the proportion of &smraising improved cattle, use of
improved seeds, increased use of crop by-prodecéianal feed, use of manure for crop
production and use of animal power for ploughing &mansport activities. However,
there are still other constraints which slow doWwa tate at which farmers intensify their
production. These constraints include low adoptbmmproved dairy cattle due to high
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costs of improved dairy heifers and low financibllisy among resource poor farmers,
inadequate feeding, poor quality feed stuffs cdimgismainly of local grass with low use
of concentrates and mineral supplements, absencggahized milk marketing system as
discussed in the previous sections.

The other major constraint to dairy intensificatitmat has not been discussed in the
previous sections is existence of animal diseaslesr dhan trypanosomosis. Although

tsetse and trypanosomosis have been eliminatedeafidication of tsetse flies, there are
still other diseases that constrain dairy develagnreUnguja. When farmers interviewed

were asked to rank major animal diseases in theleroof importance, most of them

reported East Coast Fever (84%), Helminthiasis (34%mpy skin disease (28%), as

important diseases constraining dairy productiod Awestock production as a whole

(Table 34). In the 1999 Socio-economic Survey (Tiaatlal, 1999), similar diseases were
reported as important animal diseases constraliviegtock production although the order

of importance has slightly changed. For examplenjhy Skin Disease and Helminthiasis
which were ranked second and third in the 1999 esuwwere ranked third and second
respectively in the 2002 follow-up survey.

Table 34: Farmers’ ranking of the importance of anmal diseases currently affecting
livestock in Unguja

District Total
Diseases Central North-A  North-B South West |(n=1,203
(n=501) (n=51) (n=260) (n=165) (n=226)

East Coast Fever 84.6 84.3 83.5 83.0 84.b 84.0
Helminthiasis 36.5 35.3 38.8 23.0 37.2 34.p
Lumpy Skin Disease 24.6 33.3 37.3 15.2 29.6 2810
Pneumonia 0.4 45.1 8.1 4.2 8.8 13.3
Heart Water 13.6 5.9 13.8 5.5 16.8 111
Foot and Mouth Disease 4.8 0.0 8.1 2.4 13.y 5B
Other Diseases 7.8 43.1 20.4 7.2 19.0 19{4

Source: Follow-up Survey, 2002/03

To examine the effect of the disease which waseadatikst, the proportion of farmers with
affected cattle and died from the disease consid@m@st important (ECF) were estimated.
Approximately 41% of the sample farmers reported their cattle were affected and died
from ECF with the largest proportion and smallesipprtion of farmers reporting being in
North-A and South Districts, respectively (Table.35orty one (8%) of the 488 farmers
who reported cattle deaths due to ECF infectiorewaising improved dairy cattle (Table
35). With regard to disease management most (57%)eofarmer treated their animals
after being infected as compared to those who poekentive measures (22%) (Table 35).
However, the low proportion improved dairy cattleekers who reported deaths due to
ECF infection may suggest effective disease contmehsures among farmers raising
improved dairy cattle. The cost of ECF preventiod &reatment in 2002 averaged TShs.
6,209 with a minimum of TShs. 750 and maximum oh3.S300,000 per farm.
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Table 35: Effects of East Coast Fever (ECF) in Unga, 2002

District All
Central | North-A | North-B South West districts
(n=501) | (n=51) (n=260) | (n=165) | (n=226) | (n=1203)
% Sample farmers with cattle 36.3 70.6 62.6 33.3 43.4 40.6
dead from ECF
Farmers with improved dairy 16.5 2.8 6.2 3.6 13.3 8.4
cattle dead as % of above
% farmers using preventive 20.4 19.6 26.5 18.2 22.6 215
measures
% farmers who treated animals 60.5 56.9 51.2 61.2 445 56.8
Cost of ECF control and
treatment:
Average cost 6,547 6,092 6,488 2,898 9,019 6,209
Std. deviation 17,663 7,508 9,911 3,251 18,889 44 4
Maximum 300,000 32,000 75,000 20,000 200,000 3@,00
Minimum 2,600 1,200 1,700 750 3,100 750

Source: Follow-up Survey, 2002/03

3.5 Assessment of overall domestic production, camaption needs and current

market for dairy products in Zanzibar
3.5.1 Domestic milk production

Projections of milk production made in 1999 usihgee different performance scenarios
(low, medium and high) indicate that total milk guztion would increase by 19% by the
year 2005 with the rate of increase doubling by@@hd more than tripling by 2015.
Under the medium performance scenario, total mikdpction was projected to increase
from 6.1 million liters in 1999 to 11.5 million &ts by year 2015. Under the optimal
production conditions assumed under the high padoce scenario, domestic milk
production in Zanzibar was projected to more thanbde from 11.2 million liters in 1999
to 24.4 million liters by the year 2015 (Table 36pmparison of these projections with
secondary data from the Ministry of Agriculturejdstock, and Natural Resources indicate
that milk production has increased from 5,720,00@d in 1999 to 6,069,000 litres in
2001, an increase of 3% per annum. With the 3% troate milk production in 2002 is
estimated at 6,252,000 litres and would increase5,882,000 litres in 2005. This
production level is below the projected quantitynaifk using the medium performance
senario but above the projected quantity usindaWweperformance scenario (Table 36).

3.5.2 Assessment of total consumption needs (demaolr milk in Zanzibar

Based on the estimated consumption needs of 25 laf milk per capita per year and the
total population of 984,625 (Population Census,2@8nnex 6), total milk consumption
needs in Zanzibar in the year 2002 are estimated &t.5,625 litres. Comparison of total
consumption needs (demand) with the estimated pmikluction of 6,252,000 litres in
2002 suggest that domestic production was ableetet imnly 25% of demand for milk in
Zanzibar. With a population growth rate of 3.1%atanilk consumption needs (demand)
would grow from 24,615,625 litres in 2002 to 26,%/ litres in 2005. When these
consumption needs are compared with the projeatedtdies in Table 36 it is clear that
Zanzibar will continue to experience a deficit afkvand will continue to rely on imports
unless concerted efforts are made to increase dmnpeeduction. Annex 7 summarizes
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guantities of imported products during the paseghyears (2000-2002). The figures in
Annex 6 show that Zanzibar imported more than Xfemint dairy products from eight
different countries with the United Arab Emiratesry the major source of dairy products
consumed in Zanzibar during the past three years.

Table 36: Projections for milk production per capta in Unguja, Zanzibar, 1986-2015

Low scenario Medium scenario High scenario
Year | Total (1,000 Total (1,000 Total (1,000
liters) liters) liters)
1999 3,619 6,119 11,167
2005 4,321 7,743 14,965
2010 5,009 9,421 19,099
2015 5,807 11,462 24,376

Assumptions

1. Total cattle population estimated to grow at 3%, @nd 5% per year for low, medium and high
scenarios respectively

2. Proportion of indigenous cattle is estimated t®#%, 92% and 90% for low, medium and high
scenarios respectively

3. Cattle herd structure is composed of 41.23% cowbdth indigenous and improved cattle.

4. Proportion of improved cattle is estimated at 6%, &d 10% for low, medium and high scenarios
respectively.

5. Calving rates for indigenous cattle are assumédxt65%, 60% and 65% for low, medium and high
scenarios respectively

6. Calving rates of improved cattle are assumed t&B%, 76% and 85% for low, medium and high
scenarios respectively

7. Lactation lengths for indigenous cattle are estaaatt 180, 200 and 220 days per year for low, nmediu
and high scenarios respectively

8. Lactation lengths for improved cattle are estimae#80, 305 and 320 days per year for low, medium
and high scenarios respectively

3.5.3 Assessment of the current market for milk ananilk products in Unguja,
Zanzibar

Section 3.3.8 examines aspects of processing arketimay of milk at the farm level. This
section reports market related information obtairdemm interviews with household
consumers and owners or managers of hotels, rastaland kiosks.

3.5.3.1 Dairy products purchased and consumed

Results from the interviews with household conswnaerd owners of hotels, restaurants
and kiosks provide further evidence that most efdhiry products consumed in Zanzibar
are imported. Of the 15 hotel owners or managaenirewed, only 4 (27%) purchased
locally produced dairy products for their customersile only 5 out of the 20 kiosk
owners reported that they sell locally producedydaroducts. With regard to household
consumers, 16 out of the 30 (53%) sample houseloadsumed only locally produced
dairy products and the remaining 14 (47%) consubwed locally produced and imported
dairy products. Most (60%) of the households puwsebalocally produced milk directly
from dairy cattle producer while 37% and 3% pureldagheir milk from vendors and
kiosks, respectively.
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When asked if locally and imported dairy produats eeadily available throughout the

year, almost all the hotel owners/managers anddmmld consumers who use locally
produced dairy products indicated that it is diffido get locally produced milk during the

dry season. Therefore they are compelled to redheequantities consumed or use
imported milk products during dry season. Almodt @nsumers of imported dairy

products acknowledged that they are readily avisltiiyoughout the year. Major imported

dairy products that were reported by the houseboltsumers and owners of hotels and
kiosks include powdered milk, condensed milk, UHilkiyoghurt and cheese.

3.5.3.2 Preferences for milk and milk products

Household consumers were asked to indicate thedpelk products they would prefer.
They were asked to choose between locally prodacedmported milk products as well
as between raw milk and processed milk. Similaokyners of hotels and kiosks were
asked to indicate whether they prefer to purchasally or imported products for their
customers. It is interesting to note that most (B@¥the household consumers highly
prefer locally produced products. However, ownerd managers of hotels, restaurants
and kiosks seem to prefer imported products. TaBlsummarizes reasons given by both
household consumers and owners or managers ofshoestaurants and kiosks for and
against preference of local and imported dairy potsl Although the number of reasons
in favour of local products compared to the reasarfavour of imported products is the
same, there are more reasons why locally produaadlpts are not preferred (Table 37).
This is largely due to the fact that almost alldibe produced milk is sold in its raw form
(unprocessed) while imported products are sold rkxegssed products with proper
packaging.

When the sample households were specifically askaddicate whether they prefer raw
or processed milk, 63% of them reported that theyep raw milk. The major reason for
their preference is that raw milk is tastier thaagessed milk because the nutrients in the
raw milk have not been disturbed through processiige remaining 37% that prefer
processed milk gave the reason that processedsrolkhigh hygienic quality compared to
raw (unprocessed) milk because the milk is pastedrand properly packaged to avoid
contamination.
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Table 37: Reasons given by sample households forchagainst local and imported
dairy products

Reasons in favour of: Reasons against:
Locally produced dairy products Locally produced dairy products
e They can be purchased on credit e Supply is not constant (Low supply in dry
season)

e They are in raw form and nutrients have note  Sometime they deteriorate before boiling
be destroyed

e They can be transformed into other productse  Hygiene of the products not assured

e Their prices are low during wet season * Less preferred by children
« We promote our local farmers when we Quys  Not preferred by tourists
them

e They have high butter fat content and not
suitable for people with fat problems

Imported dairy products Imported dairy products
« Hygiene is assured as they meet qudlity They are very expensive compared with local
standards products
e They can be stored for long period e Their nutrient content has been altered
e They are available throughout the year e They are sometimes sold beyond their expiry

dates especially in rural areas hence possihility
of health hazards to consumers

e« They are preferred by children especigl
sweetened products

e People with fat problems can get products
with low butter fat content

Source: Market survey, 2002/03

y

3.5.3.3 Quantities of milk and milk products consurad

Table 38 shows the quantities of major milk produptirchased and consumed in the
sample hotels and restaurants in Unguja. The nagawy products consumed in the
sample hotels are raw milk (locally produced), UHillk, yoghurt, powdered milk and
cheese. Average quantities consumed range frorkgddd cheese per day (435.4 kg. per
season) to 23.4 litres of UHT milk per hotel pey da,458.5 litres per season). The
maximum amount of 7,500 litres/season of UHT mikpaorted was consumed in
Kiwengwa Stand hotel. The same hotel consumed thgimum amount of yoghurt
(2250kg/season) while the maximum amount of powdlendk (6,000 kg/season) and
cheese (2400 kg/season) were consumed in Vacatelg hiable 38). The quantity of milk
product consumed by each hotel per season deperttie dype and number of visitors or
tourists. Average number of visitors per hotel @2 was 238 visitors with a maximum of
1200 visitor and a minimum of 14 visitors. The nmaxim number of visitors was recorded
in Serena Inn and the minimum number was recoml&ahradise Beach Bangalow.

Table 38: Zanzibar: Quantities of major dairy products consumed in hotels

Dairy product Quantity consumed per hotel per seaso
Average | Maximum | Minimum
Raw milk (litres) 826.9 1312.5 270.0
UHT milk (litres) 2458.5 7500.0 375.0
Yoghurt (kg) 708.3 2250.0 30.0
Powdered milk (kg) 869.4 6000.0 30.0
Cheese (kg) 435.4 2400.0 19.0

Source: Market survey, 2002/03
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Dairy products consumed by households include raiw (locally produced), UHT milk,
milk powder, yoghurt and cheese. Unlike hotels,gbantities of UHT milk, yoghurt and

cheese consumed are extremely small

and very fewseholds reported their

consumption. Table 39 shows quantities of each ymodonsumed per household per
month during wet and dry season. Average quantit@sumed during the dry season are
slightly lower than quantities consumed during weason although the difference is not

significant.

Table 39: Zanzibar: Quantities of dairy products camsumed by households during

wet and dry season

Dairy product Quantity consumed per household pantm
Wet season Dry Season

Average | Maximum| Minimum| Average] Maximunh  Minimum
Raw milk (litres) 27.9 (30) 60.0 4.5 26.2 60.0 4.5
UHT milk (litres) 15 (1) 15 15 15.0 15.0 15.0
Yoghurt (kg) 4.5 (4) 7.5 15 0.0 0.0 0.0
Powdered milk (kg) 1.5 (14) 2.5 0.5 1.3 2.0 0.5
Cheese (kg) 0.25 (1) 0.25 0.25 0.25 0.25 0.25

Figures in brackets are number of households coinsutime product
Source: Market Survey, 2002/03

Prices paid for the various dairy products durimg wet and dry seasons are summarized
in Table 40. Prices of locally produced dairy pradusuch as yoghurt are significantly
lower than imported yoghurt. The price of UHT maignificantly higher than locally
produced raw milk (almost three times as high).sTisi probably due to value adding
through processing, packaging, and freight andratharges associated with importation.
High price was one of the reasons given by the ¢tmlgls interviewed for not preferring
imported dairy products.

Prices of dairy products do not vary significanbigtween the wet and dry season. For
locally produced dairy products there is slighfeténce between the wet season and dry
season prices. On the other hand, there is no rs@adidference in the price of imported
dairy products (Table 40).

Table 40: Zanzibar: Quantities of dairy products camsumed by households during
wet and dry season

Dairy product Price of dairy product per litre ar k
Wet season Dry Season

Average | Maximum| Minimum| Average] Maximunh  Minimum
Raw milk (local) 333.3 450.0 250.0 335.0 450.0 P50.
Imported UHT milk | 1070.0 1400.0 800.0 1070.0 1400.0 800.7
Imported yoghurt 1045.0 1250.0 900.0 1045.0 1250.0 900.0
Local yoghurt 733.3 1000.0 600.0 738.4 1100.0 600.0
Cheese (Imported) 9831.0 12500.0 6500.0 9831.0 @es50  6500.0
Imported Milk | 2267.0 2800.0 2000.0 2267.0 2800.0 2000.p
powder

Source: Market Survey, 2002/03
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4.0  Socio-economic Impact of Tsetse Eradication iunguja, Zanzibar

In an attempt to determine the impact of tsetseroblaradication in Unguja, Zanzibar, an
analytical framework for assessing the economicaichpf the intervention was developed
in 1999 (Tambiet al., 1999). This framework is designed to answerehrmaportant
guestions. The first relates to the public investmeature of the intervention (tsetse
control/eradication). Does or will the interventigenerate sufficiently large benefits to
justify the investment costs incurred? Secondlyp veline the main beneficiaries of the
eradication intervention? To what extent do noydvestock and crop producers benefit
from the absence of trypanosomosis, but also coesufnom the increase in supply of
crop and livestock products? Finally, what lesscens effectively be drawn from how the
control/eradication intervention was implemented?

To measure the economic impact of a disease cgsrdication intervention the
framework compares the value of the outcome wighitkervention in relation to the value
of the outcome without the intervention. Returndenefits derived from the intervention
represent the additional earnings realised if bervention takes place compared to what
would or would have happened in its absence. Besnafid costs of the intervention are
measured as the incremental changes between éneantion and the non-intervention
scenario. Benefit-cost analysis then comparesdhes\of the benefits with the value of
the costs as a guide to determine whether theveméon is economically superior to the
alternative scenario. The intervention (tsetseieation) will be considered to have
positive impact if the benefit-cost ratio is gredtean one. This means that the discounted
benefits should outweigh the discounted costs.

There are generally two types of costs associatgéd & disease control/eradication
intervention: (i) Costs incurred to control/eradec#he disease that would not have been
incurred in the absence of the intervention; amdafy livestock production revenues
foregone that are no longer earned due to the @derimdication measures. There are also
two types of benefits from disease control/erathcat (i) Increased revenue from
improved productivity, i.e. revenue due to avoigedduction losses from mortality and
morbidity, as well as (ii) savings in control costgoided after achieving eradication.
Incremental benefits are estimated as the differdsetween production value obtained
“with” intervention versus the “without” scenari®he “with” scenario represents what is
actually obtained with the intervention and so sually based on available data. The
“without” scenario, on the other hand, describesatwlvas happening “before” the
intervention or would have happened “after” haditttervention not taken place.

With regard to what is actually happening with thetervention (after tsetse
control/eradication), the results of the 1999 eawicoassessment survey (Tambi et al.,
1999) and the most recent follow-up survey (2008)ws that livestock productivity in
Unguja has increased since the eradication ofes$k¢s as evidenced by reduced mortality
rates, shorter calving intervals, increased milklds and reduction in some of the
constraints on livestock production and crop-lieektintegration. However, there are still
some constraints on livestock production and creogstock integration which prevent
farmers from obtaining the full benefits of tse¢sadication. As pointed out earlier in this
report constraints on livestock production inclugeblems of diseases other than
trypanosomosis (particularly ECF, Helminthiasis &wdhpy Skin Disease), low adoption
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of improved cattle due to low financial ability &&zquire improved cattle and inadequate
feeding including low use of concentrates and nahesupplements. Due to these
constraints production of meat, milk, hides anchskmanure and workforce from animals
is still low. With regard to constraints on cropdstock integration, there is still low use
of manure for crop production, low use of crop bggucts as animal feed and animal
traction for plowing and transport although thegmdion of farmers using manure, crop
by-products and animal traction has increased sheeradication of tsetse flies in 1997.

Since constraints on livestock production and gugmluction have not been eliminated, it
is not wise at this time (only 5 years after eratian) to use criteria like benefit-cost ratio
and net present value for making a very crucial isi@e on whether tsetse
control/eradication in Unguja has had positive @toic impact or not. Resource poor
smallholder farmers usually take time to adopt owpd technologies especially if more
than one technology is essential for increased ymtomh. For intensified livestock
production, the potential of improved cattle to gwoe meat, milk, hides and skins,
manure and animal power for cultivation and tramspan be fully exploited if farmers
adopt improved cattle with improved feeding praesiand animal health services. Due to
the constraints mentioned earlier 60% of the sample have adopted improved cattle
breeds with a high production potential like crbsseds have adopted improved feeding
practices. On the other hand, 94% of the interveef@emers are raising indigenous cattle
which have a low potential for meat, milk and manproduction. There is a limit these
farmers can increase production even if they adoptoved feeding and animal health
care.

Although it is not the appropriate time to assd®sitpact of tsetse control/eradication
using criteria such as benefit-cost ratio, comparief the performance of livestock and
crop production before tsetse control/eradicatioith wthe post-tsetse (1997-2002)
performance suggest that the eradication of tsetdetypanosomosis in 1997 has resulted
in significant gains including increased milk pratian, manure and power for ploughing
and transport activities as pointed out in the joey sections. Of particular importance is
the fact that some of the milk produced is consuateldome. On average, about 20% of
the milk produced per farm is consumed at homexasmilk and about 1% is consumed
as fermented milk. This suggests that the increasalk production following tsetse and
typanosomosis eradication has also contributechpyavement of the nutritional status of
rural households in Unguja, Zanzibar.

Another evidence of the positive socio-economic aotpof tsetse and trypanosomosis
eradication is the increase in the average houdehobme and the proportion of farmers
who moved from low-income to high-income strataceii999. The average household
income has increased by almost 30% from 41,232 Ti®8H399 to 53,502 TSHS in 2002.
Besides the increase in average household incdme,interesting to note that a large
proportion of farmers have moved from low-incomehtgh-income strata. For example,
the proportion of farmers with household incomeobel25,000 TSHS per month has
declined from 30% in 1999 to 12% in 2002 (Table. Aljhough it is difficult to isolate
the effects of tsetse eradication from other facteince several factors may have
contributed to the increase in household incomss, &till logical to attribute the increase
in household income to tsetse and trypanosomosidication. A correlation analysis
carried out to ascertain if there is any assoaiatietween the household income and the
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increases in milk yields, milk sales, use of marmamd animal power for cultivation and
transport that have occurred after eradication shinat there is strong positive correlation
between the household income and all the varidiies strong correlation suggests that
the increase in the household income between 18692802 is associated with tsetse
eradication.

Table 41: Comparison of average household incomaa proportion of households
by income categories

Household income Year

1999 2002
Average (TSHS) 41,232 53,502
% farmers within this income group:
Less than 25,000 TSHS 30.4 121
25,000 to 50,000 TSHS 47.6 49.6
50,001 to 100,000 TSHS 18.8 31.0
100,001 to 200,000 TSHS 2.2 4.8
Greater than 200,000 TSHS 0.9 0.7

4.1 Implications of the results for agriculture andlivestock development in Unguija,
Zanzibar

In general the results of the economic assessmergysof 1999 and the follow-up survey
of 2002 both suggest that tsetse eradication Imasilsted livestock production as well as
increased crop-livestock integration. The resuftdhe 1999 survey have shown that cattle
herd sizes have increased between 1985/86 and $0§8esting that tsetse control and
eradication measures undertaken between 1985/86199d have stimulated livestock
growth. Similarly, the results of follow-up survef 2002 show that cattle herd sizes have
continued to grow between 1999 and 2002. Furtheemtire results of both surveys
indicate that the growth in cattle herd sizes atpanied by increase in milk yields, sale
of milk, manure production and use of manure fopgoroduction, and animal traction for
cultivation and transport of agricultural products.

Although evidence from the survey results suggisistsetse eradication has stimulated
livestock and agricultural production in Unguja-Zdrar, the current rate of adoption of
livestock technologies is not large enough foriaitg growth that will meet the demand
for milk and other livestock products. For exampglee estimated milk production of
6,252,000 litres in 2002 could meet only 25% of domsumption needs (demand) of
24,615,625 litres (Table 36). At a population growdte of 3.1%, total milk consumption
needs (demand) is projected to grow from 24,615l@2% in 2002 to 26,976,578 litres in
2005. Even with the optimistic cattle growth ratéb®, milk production is expected to be
14,965,000 litres in the year 2005. This suggdsts Zanzibar will continue to experience
a deficit of milk products and will continue to yadn imports unless concerted efforts are
made to increase domestic production. Therefomretiis need for further intervention
(following eradication of tsetse flies and trypamo®sis which have stimulated growth in
livestock and agricultural production) to removenstaints and accelerate adoption of
technologies which are necessary for intensificatsoich as use of crossbred animals
which have relatively high production potentialeusf improved seed varieties, use of
improved breeding methods, disease control anduade@nimal nutrition.
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The need for further intervention to acceleratewginoin agriculture and livestock
production is justified by the fact that househatdome is still low although it has
increased by 30% from an average of 41,232 TSH$®peth in 1999 to 53,502 TSHS per
month in 2002. This underlines the need for intet® and justifies streamlined efforts
and increased investments in livestock productampbverty reduction in rural areas of
Unguja, Zanzibar.

From the results of the survey, the following atentified as areas that require further
intervention in order to accelerate adoption ammwyn in livestock production:

(i)

The results of both the 1999 economic assessmeargysand the 2002 follow-up

survey revealed that most of the farmers in Undigazibar keep indigenous
cattle with a low potential for meat and milk pratian (capable of producing a
maximum of 3 litres of milk per cow/day). Furthemapthe results of the two
surveys indicate that the acquisition of improvededtock breeds such as
crossbred animals to replace indigenous cattle aslgn constrained by low

financial ability among the resource poor smallleolfarmers as indicated by
46% of the farmers interviewed in 1999 and 52%hofke interviewed during the
follow-up survey in 2002. The cost of crossbredledteifers, for example, has
increased by 48% from an average of 182,000 TSHS99 to 269,000 TSHS in
2002.

Although a heifer in trust scheme has already heegoduced in some villages,
there is need to scale up this effort in order peesl up intensification by
involving more stakeholders including the governtmehZanzibar, CBOs and
NGOs interested in dairy development.

(ii) Efforts to promote adoption of improved cattlerough heifer in trust schemes

(iv)

should go hand in hand with upgrading of the emgsindigenous stock through
selection and use of improved bulls and Al. The afs@l and improved bulls is

also important for sustaining the genetic make fupnproved stock. Although the

use of improved bulls and Al is increasingly becognpopular among the farmers
raising improved cattle, only 14% and 22% of ale teample farmers used
improved bulls and Al respectively.

Interventions that will promote use of Al includgqugping the Government Al
Centre which is currently a major provider of Ahgees in Unguja, Zanzibar as
well as building the capacity of staff in the pion of these services. The use of
improved bull services can be promoted by encoatafarmers to establish bull
centres. A system of rotating the bulls among teatf@s which will be established
should be put in place to avoid possibilities dirgeding which are likely to occur
if a bull stays in one centre for a long time.

Effective use of Al and bull services requires kienige on timely heat detection.
For this reason farmers should be trained on hetaetton and record keeping.

Although tsetse flies and trypanosomosis have leadicated, animal diseases
other than trypanosomosis are still constrainimgdiock production in Unguja,
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Zanzibar. The major diseases reported by the farmégrviewed in their order of
importance are East Coast Fever (84%), Helminthigd34) and Lumpy Skin

Disease (28). Others include Mastitis, Foot and tiddisease, Heart Water and
Pneumonia as ranked by farmers in declining orl@mportance. The impact of
these diseases is reduction of livestock produgtiiror example 41% of the
sample farmers interviewed reported that theileatere affected and died from
ECF.

The following are the possible interventions tousslthe impact of the diseases in
order to increase and sustain livestock produgtiviZanzibar:

» Strengthening animal health services in the ruraas by involving the
private sector in the provision of veterinary seed together with Al
services.

» Establishment of a revolving fund for small loaativate veterinarians
to purchase basic facilities, veterinary drugs \eactines.

* Promoting the use of botanicals for animal dise&sadément

(v) Although the proportion of improved cattle keeppracticing zero-grazing has
increased from 87% in 1999 to 92% in 2002, most%ydf the farmers
practicing zero grazing still depend on naturakgras their major feed resource.
Only 60% of the farmers used improved (plantedgé&dsuch as Elephant grass,
Guatemala and Glericidia. Also the results of tl®9 economic assessment
survey and the follow-up survey of 2002 indicatattthe proportion of farmers
supplementing natural grass or improved fodder withcentrates has increased
but the feeding regimes are still very low.

The International Atomic Energy Agency is curremlpmotion establishment of

improved fodder in some villages. This should beeeded to other villages in the

island with emphasis on establishing mixtures asges and legumes to improve
their nutritive value.

Other interventions which should go hand in hanthwiromotion of improved
fodder establishment include the following:
* Farmer training on proper feeding management imeguthe importance
of supplementary (concentrates, mineral) feeding
* Low cost feed formulation
» Feed conservation techniques for use during theelmgon when natural
grass supply is inadequate

(vi) The results of the survey indicate that there igetuly no serious problem of
marketing milk in rural areas of Unguja island. Hawer, the fact that the number
of farmers raising improved cattle with a high patal for milk production has
increased after tsetse intervention and that mashdrs interviewed intend to
increase milk production in the future suggest thgik output may increase above
the levels that can be sold locally in the ruraast Therefore it is necessary to
develop a milk marketing system through which nun be efficiently sold to
distant markets especially urban areas where timaude for milk is high.
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(vii)

Interventions that can improve the marketing systesy include the following:

» Farmers organizations: grass-root level farmers’ or community-based
organizations and networks must be promoted amthgtinened to market
milk in rural areas where private traders do noeérafe. They can also
compete with private traders in areas where theycarrently operating.
The farmer organizations will not only improved kniharketing but also
increase farmers’ bargaining power with buyersheirt milk as well as in
purchasing inputs in bulky.

* Farmer empowerment: farmers should be empowered through knowledge
to acquire the capacity to analyze their constsaitat identify opportunities
and influence on their organizations.

» Establishment of milk collection centres in rural aeas: Milk collection
centres for bulking from individual farmers and cdsdb distant/urban
markets by farmer organizations are necessary rfgoraving the milk
marketing system. Individual traders can also buk rinom the centres
instead of collecting milk from scattered individé@rmers.

The results of the market survey show that conssiasepecially tourist hotels
prefer processed products not only because thegfdigh hygienic quality but

also because they are assured of constant supplygthout the year. With regard
to milk handling, most farmers use bottles andtmasontainers for milking and
marketing milk, a practice which is likely to low#re hygienic quality of milk

because such containers are difficult to clean.

The following are some of the intervention geardards improvement in the

qguality of milk to enable locally produced milk cpete with imported milk

which is currently perceived as of high qualitystard by some consumers.

* Training on hygienic handling of milk including pnoting use of aluminium
containers for milking and marketing milk

* Processing: The large scale milk processing plamted by the government
has recently been sold to a private operator hatgtill closed. There is need
to promote small scale milk processing in ruralaarePromotion of milk
processing will not only contribute to milk qualityprovement but will also
increase shelf life of the products and even tlee Supply.
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5.0 Summary and conclusion

The primary purpose of this follow-up survey wascttlect data on the current livestock
and agriculture situation in Unguja, Zanzibar fes@ssing changes that have occurred
since the last economic assessment survey in I989approach adopted consisted of a
review of the relevant recent documents on livdstand agriculture development in
Zanzibar, collection of data on relevant paramefeosn these documents; informal
discussions with key informants including governmefiicials, design of a farm level
survey using a formal questionnaire and design rofeket level survey using check lists.
The data collected were coded, entered in accdabat®e and analysed using the Stata
software.

Based on the results of the 2002 follow-up surveg the results of the 1999 economic
assessment survey, there is the general conclub@mnthe livestock and agriculture
situation in Unguja, Zanzibar has improved since téradication of tsetse and
trypanosomosis in 1997. Whereas the 1999 econossiesament survey showed that the
livestock and agriculture situation in Unguja hagpioved significantly from what it was
before the initiation of tsetse/trypanosomosis kfdradication in 1985/86, the follow-up
survey of 2002 indicate that livestock and agrimdt production have continued to
improved during the past three years (1999-200Ris $uggests that eradication of tsetse
and trypanosomosis has opened opportunities fareased livestock and agricultural
production in Unguja, Zanzibar.

At the macro-level, improvement in livestock andiagtural production is evidenced by
increased growth in livestock and agriculture. Toatribution of agriculture to overall
GDP increase from 34% in 1999 to 39% in 2001. THative increase in the agricultural
sector contribution to the overall GDP during thstlthree years is due to an increase in
both crop and livestock production. Whereas pradacdf crops such as paddy, cassava
and bananas has respectively increased by 57%,at¥P®1%, production of milk, beef
and chicken have increased by 6%, 7% and 8% regelydbetween 1999 and 2002.

At the farm (micro-) level, land areas cultivatedt most crops in 2002 and 1999 do not
vary significantly from those cultivated in 199%halugh relatively more cultivated land in
2002 was allocated to the crops given top pricagycash crops and food crops. With the
exception of coconut, cloves, rice and yams whasd lareas declined, land areas under
cassava, sweet potatoes, yams and maize increlagieitly or remained the same while
land areas for vegetables and plantain/bananaasedesubstantially.

Whereas vyields achieved by farmers in 2002 for asassrice, maize, coconut and
vegetables increased from their 1999 levels, yidddananas, sweet potatoes, yams and
cloves declined from their 1999 levels. This sug¢gekat productivity of cassava, rice,
maize, coconut and vegetables has increased wWiateof bananas, sweet potatoes, yams
and cloves has declined during the past three ya&&s increase in the productivity of
cassava, rice, maize, coconut and vegetables maitrimited to the use of improved seed
varfieties and manure for crop production. Althougbst of the farmers interviewed used
local seed varieties for most of the crops durlmgy2002 cropping season, improved seeds
were used for maize, rice, vegetables, fruits amzbiouts. With regard to livestock, not
only has the relative proportion of farms raisirggtle and small ruminants increased in
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2002 compared to 1999, the number of farms withrawgd cattle breeds has also
increased. Evidence for increased intensificatibhivestock and agricultural activities in
Unguja is provided by the increased crop-livestimtc&gration through more farmers using
manure for their crop production while in turn wgiorop by-products to feed their
animals. The use of animal power for ploughing adsport activities has also increased
during the past three years.

Although it is currently inappropriate to use anigdesuch as benefit-cost ratio to assess the
impact of tsetse control/eradication, comparisothefperformance of livestock and crop
production before tsetse control/eradication with post-tsetse (1997-2002) performance
suggest that the eradication of tsetse and typamasis in 1997 has resulted in significant
gains including increased milk production, manurd power for ploughing and transport
activities. Of particular importance is the facattlsome of the milk produced is consumed
at home. On average, about 20% of the milk prodysdfarm is consumed at home as
raw milk and about 1% is consumed as fermented. mitks suggests that the increase in
milk production following tsetse and typanosomosiadication has also contributed to
improvement of the nutritional status of rural heluslds in Unguja, Zanzibar. Another
evidence of the positive socio-economic impacsefde and trypanosomosis eradication is
the increase in the average household income ang@rtiportion of farmers who moved
from low-income to high-income strata since 1998e Taverage household income has
increased by almost 30% from 41,232 TSHS in 1998t602 TSHS in 2002. Although it
is difficult to isolate the effects of tsetse ecadion from other factors since several factors
may have contributed to the increase in housemalonne, it is still logical to attribute the
increase in household income to tsetse and trypamosis eradication. A strong
correlation was observed between household incamdenalk yields, milk sales, use of
manure and animal power for cultivation and tramsphis correlation suggests that the
increase in the household income between 1999 &@@ 2s associated with tsetse
eradication in the Unguja island.

Although no attempt is made in this report to ug&®ga such as benefit-cost ratio to
assess the economic impact of tsetse eradicatiddnguja, Zanzibar, the use of such
criteria economic impact assessment in future waelguire accurate data on total
population of important livestock species (catfjeats, sheep and donkeys). Therefore a
livestock census needs to be undertaken to obtaurate information that will be used to
assess economic impact.

Despite the observed increase in livestock prodoctand productivity following
eradication of tsetse and trypanosomosis, assessofehe aggregate production and
demand for livestock products indicate that deméail$ short of supply of livestock
products such as milk. Comparison of current (20@®duction as well as projections
with current and future demand indicates that tleenestic consumption needs are
significantly higher than domestic supply. Thigigests that Zanzibar will continue to
experience a deficit of milk and will continue tely on imports unless concerted efforts
are made to increase domestic production. Howeeetinued reliance on food imports
cannot be sustained and could impact negativelyodth livestock and agricultural
production. Therefore deliberate efforts must bedendy Zanzibar authorities in
collaboration with private sector and other stalkeéis to tackle constraints which are
affecting the livestock and agricultural sectore$é constraints include poor livestock and
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crop extension services, processing and markeficgop and livestock products, diseases
and low usage of inputs and improved crop and toasvarieties. Although the IAEA has
intervened by promoting a heifer in trust scheme astablishment of improved fodder,
these efforts need to be extended to other villagélse island. Further interventions by
the government and other parties interested instock development that would be
required to improve and sustain livestock productieiude:

Promoting the use of Al and bull services

Strengthening animal health service in the rurahaiby involving the private
sector in the provision of veterinary services tbhgewith Al services.
Establishment of a revolving fund for small loansprivate veterinarian to
purchase basic facilities, veterinary drugs anctves.

Promoting the use of botanicals to treat some eflikeases

Farmer training on proper feeding management imetudhe importance of
supplementary (concentrates, mineral) feeding

Low cost feed formulation

Feed conservation techniques for use during thesemgon when natural grass
supply is inadequate

Promoting farmers’ organizations

Farmer empowerment.

Establishment of milk collection centres in ruredas

Training on hygienic handling of milk including proting use of aluminium
containers for milking and marketing milk

Promotion of small scale milk processing in ruadas.
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ANNEX 1

Table A1.1 Names of villages sampled
North A North B Central South Western
Moga Muwanda Kisomanga MuyuniA Mbuzini
Mkokotoni DongeKipange Ndijani Kibuteni Mwakaje
Pale Donge Mtambile Umbuiji Kitogani Dole
Kitope Bambi Muyuni B Fuoni
Kilombero Ghana Muyuni C Kizimbani
Mahonda Koani* Makunduchi Mfenesini
Mangapwani Dunga* Pete Kianga
Zingwezinge Mchangani Muungoni Kimara
Fujoni Tunduni Mwachealale
Kiomba mvua Kikungwi Bumbwi sudi
Mkadini U/Kae Pwani Kama*
Bungi Michungwa miwili*
U/Kaebona
Charawe
Cheju
Jendele
Pagali
Mgeni Haji
Kiboje
Machui
Ubago*

* New villages which were not sampled in 1999 EaoiwAssessment Survey
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ANNEX 2

QUESTIONNAIRE FOR THE ECONOMIC IMPACT ASSESSMENT OF TSETSE CONTROL AND
ERADICATION IN ZANZIBAR ISLAND: FOLLOW-UP SURVEY 20 02

QUESTIONNAIRE NUMBER DATE

DISTRICT LAMGE

FARMER NAME /ID (Optional)

NAME OF ENUMERATOR

Household Characteristics

1. Sex: Male Female 2. Age

3. Religion: Muslim Christian Other (specify)

4. Ethnic group: 5. Length of stetis village

6. Education: None Adult education_ Primary
Secondary__ High School Unityers

7. Household Size and Composition; Children bel@wears

Children 12-18 years Adults: Males Females

Total household size

8. Major occupation: Farming Business_ Wage employment
Other (specify)

9. Secondary occupation: Farming Business Wageemployment
Other (specify)

10. Household income (Tshs per month)

Livestock

11. Indicate the type and number of livestock lgaue been raising from when you started and now.

Type of Livestock No. of animals you| No. of animals you| No. you intend to Reasons for the
had three years have now have in the future | increase/decrease in
ago (1999) numbers

Indigenous cattle

Cross-breed cattle

Pure breed cattle

Local sheep & Goats

Improved sheep & goats

Local poultry

Improved poultry

Donkeys

Rabbits

Others (specify)

12 Indicate whether the following improved breedsmore readily available now than 1999.
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Availability Source Approximate
price per head

More now | less now No difference

Pure breed cattle

Cross breed cattle

Improved sheep and
goats

Improved poultry

Other (specify)

13. If you were to choose between raising locakts of animals and improved breeds which one would
you prefer? Local breeds Reasons

Improved breeds Reasons

14. Have you ever wanted to have improved breatdid not have access to them?
Yes No If yes give reasons

15. Has the availability of improved livestock si@s increased decreased or remtieed
same since 19997

16. Indicate the current structure and compostiiotiihe cattle herd

Category Number in 1999 Number now

Cows (dry and in milk)

Bulls (mature males)

Heifers (females > 2 years old not yet calved)

Steers (males 2 to 4 years old

Oxen (males > 4 years old)

Female calves (< 2 years old)

Male calves (< 2 years old)

Total herd size

17. List in order of importance the diseases tifatayour animals: 1)
2) 3) 4)

18. Are there any animal diseases of importanaevikre present in 1999 that are no longer preedat/?
Yes No

If yes list them 1) 2) 3)

19. Do you experience any animal diseases togdaymére not present in 19997 Yes

If yes list them 1) NOZ) 3)

20. Have your animals suffered from trypanosomsisise 19997 Yes No

If yes, when did you experience this problem?

21 Please provide the following information if yanimals suffered from trypanosomosis after 1999.
Type of animal Number of animals in that particular year:
Total number Number affected by | Number that died from
available trypanosomosis trypanosomosis

Indigenous cattle

Crossbreed cattle

Pure breed cattle

Sheep and Goats

49



Donkeys

Others (specify)

22. Have you ever attempted to prevent or treat gaimal(s) against trypanosomosis since 1999?

Yes No

If yes which of the following methods did you use prevention 1) bush clearing 2) use of
traps 3) use of chemical pteduc 4) moving away from
infested areas 5) keeping trypanotolenaintals 6) keeping other animal species

other (specify)

Which of the following methods did you use for treant 1) Trypanocidal drugs 2)
Ethnoveterinary products 3) Qepcify)

23. About how much money did you spend to 1) Rretrgpanosomosis
2) Treat against trypanosomosis

24. Indicate number of animals which died fromaondisease other than trypanosomosis in thethizest
years.

Type of animal Disease Number affected Number that died

Indigenous cattle

Crossbreed cattle

Pure breed cattle

Sheep and Goats

Donkeys

Others (specify)

25. Please provide information about control messand costs incurred in controlling diseasesrdttan
trypanosomosis during the past three years

Disease Preventive measure/treatment Amount of yngment

ECF

Mastitis

Helms

Others

26. Has the number of animals you raise change 4i8997? Increased from to
Decreased from to

Remained the same at

Give reasons for your answer

27. Indicate whether as a result of the eradipnatiftsetse you intend to Increase reduce or
continue to have the same number of animals in the future. Give reasons for each

Dairy production
28. Has the number of dairy cattle enterprisesiased since 1999? Yes No.

29. Indicate the following about milk producti@ales and consumption.

No. of Total milk Quantity Quantity Quantity Quantity
dairy production fed to consumed sold given away as
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animals calves at home gifts

In 1999

Now (2002)

In future

30. What are the reasons for the increase or dserie the number of dairy animals you now have

31. Are improved dairy cattle readily available@sY No
If yes from where are they acquired and what is the approximate price per head

32. Indicate which of the following breeding medkas/are used for the dairy herd

Breeding system Source Cost per service

Artificial insemination

Local bulls

Improved bulls

Please provide the following information

Cow 1 Cow 2 Cow 3 Cow 4

33. How old was this cow when it had the firsf2al

34. After having the first calf how many monthd di
take to have a second calf?

35. How many calves since the first calf has the c
had?

36. After having a calf how many months did tha/co
continue to produce milk?

37. During this period what was the average qtiaofi
milk per day it produced during thry season?

Rainy season?

38. Has the cow had any abortion?

39. Ifyesin (39) how many times has it abortedrt
its life

40. Please provide the following information abdairy animals if they have been affected by
trypanosomosis since 1999.

Type of animal Number of animals in that particular year:
Total number Number affected by | Number that died from
available trypanosomosis trypanosomosis

Indigenous dairy cattle

Crossbreed dairy cattle

Pure breed dairy cattle

Dairy goats

41. Indicate which of the following types of ferdisystem(s) is/are used for dairy animals
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1) Zero grazing 2) semi zero grazing free grazing

42. What feed materials are used for feeding daiignals 1) 2) 3)
4) 5)
43 Are there any feed materials used now that weteised in 19997 Yes No
If yes, listthem 1) 2) 3)
44. Indicate source, type of feeding materials @sts associated with different feed resourcegdar

dairy animals

Feed materials Source Availability

Collected from the
foresttbush | e e
Grasses
Legumes
Others

Home grown
Elephant grasses | —-memmmmeeem | eeeeeees
Glericidia
Others

Purchased (specify where
purchased)
Bran | e ] e

Cakes
Pollads
Others (specify)- | =-mmeeeeemn

45. Do you use animal manure for crop productiéa8 No
If yes how long have you been using animal manure
If you are not using animal manure do you intendge it in the future Yes No

46. Indicate the following information about thalection and use of manure.

Quantity | Quantity used | Quantity Present quantity | Quantity for other uses
used for for pasture | given away| sold and Price | (e.g. Biogas production)

crops improvement (as gifts at the present
presently presently etc)
presently

Quantity | Price
Cattle
Sheep &
Goats
Poultry
47. Do you practise rotational grazing? Yes No
If yes do you let the animals fertilize plots/padks? Yes No
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If yes do you grow crops on the fertilized areas Ye No

48. Do you use any of your farm animals for traa® Yes No
If yes how long have you been using animal traction If you are not
using animals for traction do you intend to dorsthie future Yes No

49. Indicate the number of acres ploughed in your farm using animal traction

50. Do you rent any of your farm animals for trac? Yes No
If yes indicate the price per day per animal or price per acre per day

51. Which of the following do you use any of ydarmm animals for:
1) Own transport 2) Commercial trartspor (if used for commercial purposes,
please give approximate amount of money earnedpath

52. How long have you been using farm animalofen transport
commercial transport If you ateusimg farm animals for transport do you intend to
use them in the future ? Yes No

53. Have any of the animals you use for animal pauéfered from trypanosomosis since 19997
Yes No If yes what did you lose essalt of their being sick?

Milk marketing and processing

54. Provide the following information about thesweff milk produced in your farm.

Use Quantity in local units (e.g. Quantity in litres per day

bottle) per day

Wet season Dry season Wet season Dry season
Calf feeding

Consumed as raw milk at home

Fermented and consumed at home

Sold as fresh milk

Sold as fermented milk

Given away

Wasted

55. Are you able to sell all surplus milk produdéegour farm all year round? Yes No.
If no, in what particular season/month do you fameblems of milk disposal? Season/month

56. What do you do with the milk, which could et sold?
57. Do you normally deliver to the buyer or the &ugollects?

58. What are your main milk handling containersmymarketing?

59. Provide the following information about youarket outlets for raw milk.

Wet season Dry season
Market outlet Quantity | Distance | Price per Quantity Distance | Price per
sold/day | from home| unit (specify| sold/day from home | unit
unit of (specify
measure e.g| unit of
bottle or measure
litre) e.g. bottle
or litre)
Household consumers
Hawker
Vendor
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Local market

Kiosk/retail shop

Collection centre/Farmer
organization

Processor

Hotels/restaurants

Institutions (eg. Schools

Others (specify)

60. Which market outlet do you prefer most and ®hy

61. If you deliver milk to your customers awayrfriiome, what means of transport do you use?

62. Do you process milk? Yes No.
If yes, what products do you make? Sour milk Yoghurt Ghee Butter __ Others
(specify)

63. If you process milk, provide the following @mimation about processed products

Milk product Made in which Market outlet or | Quantity sold per | Price per unit
season? (Wet, dry qrcustomer day (specify unit)
both?)

Sour milk

Yoghurt

Ghee

Butter

Others (specify)

Crop production

64. Indicate the four most important food crops: 1 2)

3) 4)

65. Indicate the four most important cash crops: 1 2)

3) 4)

66. Indicate the crops for which you use improsedd varieties 1)

2) 3) 4)

67. Are improved seeds readily available now tihwee years ago? Yes No

If yes, indicate the source and approximate phierskg. of improved seed used for major crops

Crop Source of improved seed Cost per kg. of seechpsed

Rice

Maize

Cloves

Coconut

Legumes

Cassava

Others

68. Types of crops, acreage cultivated and tatadyoction

Type of crop Acreage | Total | Acreage| Total Price Acreag | Production
in the
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cultivated in production | cultivated | production | per unit in the future
1999/00 in 1999/00 now now now future

Cassava

Rice

Maize

Banana/
Plantain

Sorghum

Sweet potatoes

Yams

Cloves

Coconut

Tania

Vegetables

Others

69. Has the land area you cultivate increasedsig®9? , decreased or raimaine
the same in the last three years (since 1999)? i8asons for the increase or decrease

70. Do you intend to increase , decrease or maintain the same land areas you
cultivate in the future? Give reasons for yourisiea
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ANNEX 3

Table A 3.1. Enumerators used during the survey.

No. Enumerator name Qualification Year of
experience
1 Abdulla Moh'd abdulla | Certificate in Animal hdak production 19
2 Moh'd Ali Ameir Diploma in Range Management 11
3 Fatma w. suleiman Diploma in Animal Health 9
4 Maryam R. Mzee Certificate in Animal health & Buztion 11
5 Abubakar Hassan Kisorfaiploma in Animal Production 14
6 Silima Hassan Diploma in Crop Production 22
7 Salum Mwinyi Rehani Diploma in Crop Production 14
8 Mussa Salum Abdulla Diploma in Crop Production 7
9 Juma Omar Diploma in Lab. tech. Chemistry 22
10 | Abdul Rahim Hamid Diploma in Animal Production 22
11 Said Kassim Yussuf Certificate in Al. ,& Animdealth 25
12 | Abeid Khamis Ramad'n| Diploma in Animal Health 21
13 Faki Kessi Diploma in Animal Health 7
14 Ishaka Abdul Wakil Msc. Agronomy 18
15 Remi Abdulla Bachoo Diploma in Poultry Produntio
16 Ussi Ameir Diploma in Dairy Production
Name of field superviso Qualification
1 Khalfan M. Saleh Diploma in Ecology 15
2 Dr.Waridi Abdulla MussgMSc. in Veterinary Medicine 16
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ANNEX 4

Instructions and explanations to enumerators accongmnying questionnaire for the economic impact
assessment of tsetse control and eradication in Zaibar Island: Follow-up socio-economic survey 2002

Prior to completing each questionnaire, the enutoeraust establish whether the person being ireersd

is the household head or the major decision makaanne of these is available the questionnairaikhaot
be completed for that household. The enumeratexjected to have properly understood each question
the questionnaire.

Upon meeting the farmer the enumerator should éxptee purpose of the survey and request the fasmer
permission to have a discussion with him/her. Seekis/her patience and cooperation during thease.

Do not read each question to the farmer. Rathelearor to have a friendly, yet constructive dialguith

the farmer while tactively trying to fill in the sponses. Do not make any promises to the farmem@the
interview if there are any answers that do no redmdequately to the question(s) being asked, protieer

until you establish that the question has been watety responded to. If the farmer does not seem to
understand the question as it is, devise an atfeenaay of phrasing the question such that thesags gets

to the farmer.

The first ten questionspertain to the household head or the householidsidaanaker. They seek to obtain
general information on household characteristicsare quite straight forward.

Questions 11 to 63leal with the livestock enterprise as a whole.sEhguestions seek to establish the status
of livestock development at the farm level from whhke farmer began livestock production to the gmes
They also seek to explore the future potentialv@stock development with particular emphasis @nube of
improved livestock genetic resources, especialtflezasmall ruminants and poultry. As well, theyekdo
establish livestock productivity parameters, aninhbease situation with emphasis on tsetse and
trypanosomosis, feeding and management practices.

Questions 11is intended to explore changes in livestock numis@rse the last socio-economic survey in
1999 and reasons for the changes. The enumeratoidsicomplete the table iguestion 11 paying
particular attention to the numbers of each livelstepecies in 1999 and the current situation. The
enumerator should use his/her personal judgemetetermine whether what the farmer intends to have
the future is realistic. It should be guided bys present resources.

Questions 12 to 15seek to establish the changes in availabilityres) costs and the use of improved
livestock species that have occurred since 1999.

Questions 16is intended to explore changes in the cattle hgtdttsire since the last socio-economic survey
in 1999.

Questions 17 to 21seek information about important livestock dissasenstraining livestock development
in Zanzibar as there might be livestock specie$ Have been affected since the last survey in 1999.
Questions 17 to 19 attempt to explore changes eénettonomically important major livestock diseases
experienced by farmers since the last survey iB1Q@@estions 20 to 23pecifically seek to establish the
status of trypanosomosis, its effect on livestamqgtrol methods undertaken and expenditure on sksea
control since the last surveQuestions 24 to 25eek to obtain information about cattle deathsedwy
diseases other than trypanosomosis and costsiotdrerol.

Questions 28 to 44are specific to the dairy enterprise because gaguction offers more possibilities for
increased intensification and therefore contritgutio food security. These questions seek to estalttie
changes in productivity of dairy animals since thast survey in 1999. They also seek to establigh th
implications of tsetse eradication on the curraatus of dairy production and the future potenfl
development. Foquestion 29the enumerator should establish the type anddfio®ntainers used by the
farmer for measuring milk. For questiB3 the enumerator should specify the age of the aming its first
calving in years or months which ever is applicabler question 42the enumerator should establish that the
farmer is using the feed material on a regularshasid not just once or occasionaluestion 44 seeks
detailed information about quantities and costsdifferent feed materials used. In this questiore th
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enumerator should clearly indicate the units of snea for different feed resources. For examplefdhmer
may be paying someone collecting grass from thé/lrest in terms of “mzigo” or bale. Attempts dam
made to convert this into kg. of green grass. @bsiome grown feed (established fodder) can beesgad
in terms of TShs. per acre or hectare and thisldhioglude establishment costs together with hudban
costs including harvesting and transportation ciosta the farm to the homestead.

Questions 45 to 53are meant to establish crop-livestock interactitmeugh the use of manure for crop
production and pasture improvement, use of croprogiucts for animal feed and the use of animal powe
To complete the table iquestion 46 the enumerator should first of all establish wkeethe manure is used
in fresh form of dry. Then ask for the type of ainers used by the farmer, make an assessmentvwéiight
when filled with manure and find out the numbefuily filled containers used for each purpose

Questions 54 to 63%eek information about use of milk, milk marketimgtlets and processing of milk at the
household level. Foquestions 54, 59 and 6&he enumerator should attempt to capture seasifelences
(wet and dry season) and type and size of contimad by the farmer for measuring milk sold tdedént
customers. The units of measure used by differamhdrs should be clearly indicated when filling the
guestionnaire.

Questions 64 to 70deal with crop production and seek to establisiinglks in crop production that have
occurred since the past survey in 1999 and futotenpial of the crop production system at the féewel.
They also attempt to establish the implicationtsefse eradication on current crop production heduture
potential. Allusion is made to the fact that assisébecome eradicated, increased intensificatidircali for
the use of the improved varieties. Therefore inéxessary to establish farmers’ access to and fuse o
improved plant genetic material questions 66 and 67For question 68 the enumerator should first bf al
establish the type and size of container used byfahmer for measuring the output from each crdpe T
enumerator should also use his/her judgement abks the size of the plot by physical inspectidmere
possible. It should be stated whether the plotisize acres or hectareQuestions 69 and 7@re intended to
explore the extent to which farmers are increagiagld will continue to take advantage of the tsetsared
areas for crop production.
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ANNEX 5

CHECK LISTS/QUESTIONNAIRES FOR THE MARKET LEVEL SUFEYS
A5.1. QUESTIONNAIRE FOR HOTELS AND RESTAURANTS

Name of Hotel/Restaurant (Tick 0N€).........ccovviiiiiii i e
Location: .................. Region: .......ccoeevvviiis District: .......coevviiie .
Capacity (total # of Visitors): .........cccovevviivinnennn. Ba.................
Milk Products

1. Sources of milk /milk products;

() INTERNAL (Locally)
€) From individual farmers (retailers): ..... (b) Frdmg farm (private):.......
(c) Government farm ..... (d) Own farm: .......  (@hers (specify).........

(i) EXTERNAL (Imported)

(a) From Europe .... (b) East and Central Africa (c) South Africa .....
(d) Middle East .... (e) America ..... (f) Others (specify) ......
2. Price per unit; (Tshs or US$)

(i) From internal sources (price/litre, kg) ............. Tghs)

(i) From external sources (price/litre, kg) ...........(US$) = ........ (Tshs)

3. Type(s) of milk products sold;

€) Imported;

(i) Fresh .... (ii) Powder....(iii) Yoghurts ....(iv) Cdensed .... (v) Cheese ....
(vi) Others (specify) ....

(b) Locally;

(i) Fresh (boiled) .... (ii) Yoghurts .... (iii) Ogns (specify) ....

4. How is milk consumed;
() Intea .... (i) Fresh (Bailg.... (i) Yoghurts ....
(v) Mixed with other foods (fruits etc) .... (vi) Bérs (specify) ....

5. How many visitors per season does your hotekser........ visitors

6. Quantities of milk consumed per day;

Types and quantities (lit, kg)

Local Fresh ........ Yoghurts ........ - - -

Imported Fresh ........ Yoghurts......... Powder ........ Comekd ........ Cheese ........ Others ........
(Specify)

A 5.2, QUESTIONNAIRE FOR KIOSKS AND MILK BARS

Milk Products

1. Sources of milk/milk products;
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(i) INTERNAL (Locally)

(a) From individual farmers (retailers) ........ (b) Fronbig farm (private).......
(c) Government farm ....... (d) Own farm ....... (epéxts (specify) ...........

(i) EXTERNAL (Imported)

(a) From Europe ...... (b) East and Central Africa...(c) South Africa ......

(d) Middle East ........ (e) America ....... (f) Othepé&xify) ...vveeveeee .

2. Quantity of milk/yoghurts sold per day (average).................. (litres)

3. Price per unit (Tshs);

(i) From internal sources ....................... (Tshllitre,)kg
(i) From external sources (pricel/litre, kg) = USS.... ... = . Tshs.

4. Type(s) of milk/milk products sold;

(8) Imported;

(i) Fresh ... (ii) Powder ... (iii) Yoghurts ... (iv) @densed ... (v) Others (specify) ...
(b) Locally;

(i) Fresh (boiled) ... (ii) Yoghurts ... (iii) Othe(specify) ...

5. How is milk consumed;

@) Intea ... (ii) Boiled (freph.. (i) Yoghurts ...
(iv) Mixed with other foods (fruits etc) ... (vi) @¢érs (specify) ...

6. How do you feel about milk business?

(i) Very profitable ..... (ii) Profitable ...... (iifess profitable ......

A 5.3. QUESTIONNAIRE FOR HOUSEHOLD CONSUMERS

Location: .................. Region: ..o [DJIS) (o1 oo
Sex: (Tick one) (i) Male: ...... (i) Female: ......  Age: ......(years)

Milk and milk products

1. Source of products;

Imported;

(i) From shops ... (ii) Supermarkets ... (iii) Restats ... (iv) Kiosks ...

(v) Others (specify) ...

Locally;

(i) Retail middlemen ... (ii) Direct from the farms.. (iii) From Kiosks ...
(iv) From shops ... (v) Restaurant ... (iv) Otherg@Gfy) ...

2. Availability of the products; (tick)

Dry season Available No difference Deficit

Imported

Locally
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Wet Season Available No difference Deficit

Imported
Locally

4. Average quantities consumed per day;

Quantities consumed/day (in It or kg) during dry sason

Imported | Fresh Yoghurts..... Cheese.... Powder.... Condensed... Otbpexify)...
Locally Fresh Yoghurts..... - - -

Quantities consumed/day (in It or kg) during wet sason
Imported | Fresh ..... Yoghurts.... Cheese.... Powder..., ndéosed ... Others (specify)...
Locally Fresh ..... Yoghurts..... - - -
5. Prices of dairy products in dry and wet seasons;

Prices for dairy products in Tshs during dry season
Imported | Fresh..... Yoghurts..... Cheese.... Powder...| ndénsed ... Others (specify)
Locally Fresh..... Yoghurts.... - - -

Prices for dairy products in (Tshs) during dry seasn
Imported | Fresh..... Yoghurts.... Cheese.... Powder.... densed Others (specify)
Locally Fresh..... Yoghurts.... - - -

6. Tastes and preferences;

Local products;

(a) Highly preferred ........ (c) Less preferred ......

(b) Moderately prefered ......
Imported products;

(a) Highly preferred ........ (b) Moderately preft ...... (c) Less preferred ......
Raw products;

(a) Highly preferred ........ (b) Moderately pref=at ...... (c) Less preferred ......
Processed;

(a) Highly preferred ........ (b) Moderately pref=at ...... (c) Less preferred ......
7. Form(s) in which milk/milk products are consumed

(a) Fresh (boiled milk) ............. (b) Intea ........ (c) Yoghurts .............
(d) Mixed with other foods (e.g. fruits) .......... (ethers (specify) .............
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ANNEX 6

Table A6.1. Population of Zanzibar by Region in 200

Region Population growth rate
South Unguja 94502 2.1
North Unguja 136953 2.5
Urban West 391002 4.5
North Pemba 186013 2.2
South Pemba 176153 2.3
Total znz 984625 3.1
B 33584607 2.9
Tz 34569232 2.9

Source: Population Census, 2002
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Table A 7.1. Imports of milk and milk products iazibar, 2000-2002

ANNEX 7

Dairy product Source Quantity Dairy produgt  Source Quantity Dairy product | Source Quantit
3,506
Nido milk Holland 36,325 bags Milk powder Switzerland catoons Milk powder Holland 6,772ba
6,896 11,973
Sona Milk U.AE 4,708 catoons Milk powder U.AE catoons Milk powder Indonesia catoon:
Nido milk Nido milk 41,075
Cream milk Switzerland 2,280 catoons powder U.AE 60 catoons powder Switzerland catoon:
Nido milk Evaporated 11,448 Evaporated 4,416
powder U.AE 5boxes milk Switzerland catoons milk U.S.A catoon:
U.H.T.liquid 155
milk UAE 5boxes Tinned milk U.AE catoons Tinned milk UAE 120 Pkt
Nido milk 1,550catc
powder South Africa 6,048catoons Supper milk U.AE 1,290bags Supper milk U.AE s
Milk powder 11,138
boxes U.AE 60 catoons Zain milk UAE boxes Zain milk UAE 50 catoo
Evaporated South 38,040
milk box UAE 25 catoons Infant milk US.A 50boxes Infant milk Africa catoon:
Conserned 1048
milk U.AE 50 catoons Liquid milk Switzerland catoons Liquid milk U.AE 200 catoc
Evaporated 177
milk UAE 130 catoons Sona milk U.S.A catoons Sona milk UAE 80 catoo
Milk powder
bags U.AE 100 boxes Cream milk Nertheland 5724bags Cream milk U.AE 20 catoo
Baby milk 100 Baby milk
Luna milk U.AE 15 catoons powder U.AE catoons powder U.AE 7 catoor
Coconut milk U.AE 100catoons Fresh milk U.AE 10boxes Fresh milk U.AE 150 catoc
Lund milk Lund milk UAE 125 catoc
ANNEX 8.

Terms of Reference for Second Socio-economic SurvieyZanzibar

The primary purpose of your mission was to assesshanges in the livestock sector
which have occurred since the last study to geeasure for the impact of the tsetse
eradication. In order for greater benefit to bawket from the work particular attention
was paid to the dairy sector on Unguja, past, ptemed future potential for development.
This included:

* An analysis of the current market for dairy produat Unguja and the potential
development of a local market for dairy productsr@g into account the situation of the
dairy sector in East Africa.

» Evaluation the potential for the development ofdhey sector on Unguja taking into
account the economics and availability of feed weses and their availability on the
island and on the mainland,;

» Identification of other constraints for the deymitent of the dairy sector;

* Making an estimate on the impact of disease contrdhe dairy sector and assessing
its sustainability.
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