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Preface 

This report serves h a  purposes. First, it is the final report of the DAI corr?ract to 
implement phase two of the Mahaweli Agriculture and Rural Development (MAR14) Project which 
began in 1992 and enl"+ in 1995. Chapter one briefly descn'bes the project and chapter two 

. discusses projed implo-- lentation and the achievement of the project cutputs catled for in the 
project design and the CAI contract. Annex 2 provides an accounting of all of the contract 
deliverables, induding studies, training programs, technical reports, short-term consuttaincies, 
construction activity, and commodity procurement. 

Second, the repod provides an overview of the entire MARD projed which began in 1988, 
The overview discusses ncli only the project ouitputs but also the project's development impact 
Chapter 3 describes the project's impact, Chapter 4 discusses the factors affecting project 
impact, and Chapter five discusses the sustainability of project benefits and makes 
recommendations for next steps. It is hoped that this report wil prove useful to USAID in the 
design and implementation of agricultural development projects in irrigated areas, the Mahaweli 
Authority in the management and continued development ad System 8 and its other irrigation 
systems, and to donors and government agencies in other countn'es responsible for the 
development sf irrigated areas. 

In June 1995, the primary author spent three weeks in the project area and several days 
in Colombo gathering infomatian for this report. The assistance of Bruce Spake, Jane Gleason, 
Y.B. deSilva, U.G.A. Abeygunawardena, T.C. Welikala, K. Sathgunasingam, W.R.B. Laiith and 
other MARD projed staff, as well as the infomation and insights of Gary Alex, the USAID 
Agricultural Development Officer, of M E A  officials, and of members of private sestor 
agribersinesses, were invahable in the preparation of this report. 



Abbreviations and Acronyms 

AID 
ATGD 

DAl 
. 5canal 

DCO 
EOP 
ESI 
FA 
FQ 
FSE 
GSb 
10v 
IPM 
IRR 
MARD 
M S b  
Mix 
Fdlm 
MECA 
MED 
MQA 
OC 
O&M 
-4- P ~ C  
WRC 
ULFO 

US. Agency for International Development 
Agricultural Technology Generation and Dissemination (MARD pmjed 
component) 
Development Alternatives, Inc. 
Distribertory canal 
Distaibutory canal organization 
End-of-project 
Essential st~ctural  improvements 
Field assistant (ME4 field-level extension agent) 
Farmer organization 
Farming systems extensionist 
Government of Sri Larlkza 
Institutionai Organizer Volunteer . 
Integrated pest management . 
Internal rate of return 
Mahaweli Agriculture and Rutat Development Projed :-. 
Mahaweli Authority of Sri Lanka 
Mahaweli Downstseam Supporf Project 
Mahaweti Economic Agency 
Mahawdi Engineeffng and Canstmction Agency 
Mahmli  Enterprise Uevefoprnent Project 
FAinistty of Agi-iwfture 
Other crops (crops other than paddy) 
Opehation and maintenance 
Projed Coordinating Committee (ME341 
Regional Agricultural Research Center 
Unit-level farmer organization . 
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Executive Summary 

The Mahaweai Agriculture and Rural Development Project (MARD) is located in 
Mahaweli System B (left bank), a major imgation scheme on the left bank of the 
WUTU Oya. The irrigable area, totalling 26,000 hec&es, is divided into five zones. 
When &IAN3 was designed in 1987 two zones were almost fully settled, two were to 
be settled in 1988, and one remained to be developed. When Wydeve1oped9 System 
B was to have provided irrigated land for 25,000 farm fadies  amounting to a 
population of 150,008. 

Project Descri~tion 

In 1987, M y  all of the settled irrigated lands were used fur growing two 
paddy crops, oxre during the monsoon season (maha) and one during the dry season 
Qda). Although them was abundant water to support two paddy crops, the value of 
paddy was too low to generate a positive rate of return on the $200 millionthat had 
k e n  invested in System B by AID,the Government of Sri Lanka and other donors. 
The project strategy for achievkg AID'S objectives, Oherefore, was to introduce 
diversified cropping on irrigated ~ ~ d s  in System B. 

MARD's stated d- was to maximize the economic benefits 
obtained from the land and water resources of System 8. TI= measure of goal 
achievement was an internal sate of return of at least f 5 percent on Am's incremental 
investments in System B. The stated project vurpse was to "increase total settler 
income through heightened rzsource productivity, improved terms of trade with input 
suppliers and produce buyers, hkges with commercial production channels, and 
completion of essential tsfdary infrastructure." The end-of-project farget was a 50 
percent increase in fanner incomes. 

Given the central importance of crop diversification to the achievement of its 
goal and purpose, the project also set specific diversification targets. The key target 
was the planting of 50 percent of irrigated imds during yda to crops other tb paddy 
(OCs). A second target was that, by the end of the project, 30 percent of OCs 
marketed would be for export. 

MARD activities were divided into five components: 

AKn. This component 
provided farmers with the technical knowledge to grow crops other than paddy, 
especially during the yaIa season. M[APCD funded long- and short-term technical 
assistance and training in agronomy, horticulture, agricdtural economics, a i d  
agricultural extension. The agronomic and horticultural research was cvried out 
through the Ministry of Agriculture and the agricultairai extension thmugh the MEA. 



E m e r  Support Services. This component provided farmers with the s e ~ c e s  
needed for the comme~cial productior? of crop other than paddy. Most of the 
activities were aimed at improving the private sector support system for input supply, 
agricultural marketing, and post harvest handling. EvlARD provided technical 
assistance, training, support for marketing trips and trial shipments, and funding for 
innovative marketing and processing ventures. 

Stremthenin~ Farmer Or~ranizationq. The objective of this component was to 
strengthen farmer orga?i.zations, first, to manage water for QC production at the 
turnout and farm lekls; second, to take over the operation and rnait&:nce (O&M) of 
the distributary irrigation cmals from the MEA;' and third, to manage comrnerciaX 
activities for the benefit of their members. MARD provided kchn id  assistance ' and 
training to MEA staff and farmers in institutional development, Beanal O&M, and 
business management, and financing for commercial ventures by fanner organizations. 

improvinrr Water Manwement. This compnent was aimed p f i m d y  at 
increasing the efficiency of water use at the system-wide level introducing farm- 
level water management practices appropxiate for the production of crops other than 
paddy. The project pr~vid& bng- and short-term technical assistance and W g  
MEA staff and farmers for this purpose. 

hfmtncture IDeveImment. The NlDS project was terminated in 1992 because 
of the security situation, but some infrastructure improvement was continued under 
h4AR.D. The project funded the construction and rehabilitation of D-canals, drainage 
mals and access roads. 

The total cost of project inputs was $19.5 million, divided as follows: 

technical assistance: $11.0 million 
IwA costs of project activities: 3.5 " - construction: 2.5 " 
training: 1.0 " 
commodities: 1.0 " 

By far the largest component was AgricuItud Technology Generation and 
Dissemination, accounting for $9 million. Funding for the other components ranged 
between $2 and 3 million. 



When the project started, neither the MOAnor the MEA had much interest in 
promoting crops other than paddy. The research program identified varieties and 
cultural prictices that were suited to System B conditions, and the extension service 
effkctivdy disseminated these new technologies to farmers. The ATGDcomponent 
has helped intmduce over 40 crops into the producaon systems on irrigated land 
during yala, and both the MOA and the ME. staffs have become knowledgeable about 
and committed to promoting UC production in System B. MARDalso introduced 
commercial 8C production on non-irrigated lands. 

PnitiaUy,the f l 1 F a r m e r t i o n s  component suffered from lack 
of farmer interest. When the project stated, the MEAopera~ and maintained the 
entire irrigation system so the fatmas saw no feason to form D-canal organizattiom. 
And, at the faPrn level, farmgrs found they could manage the water on their fields for 
OC production withtout forraaing turnout pups .  Consequently, MARDfocusd on 
organizing fanners to carry out hwme generating commercial activities. Then, four 
years after the start of the projeCt, MEA initiated a major effort to tramfa ID-canal O&M 
#o farmers. MARDplayed a major rolc in this MEA effort by providing institutional 
devehpment advice at the national level, trahhg AWA instimtiond organizers, and 
training farmer organization leaders and members in institutional managerneat, 
business management, and the tec%Lnid ;asgec& of ID-cand O&M. By the end of the 
pject, 103 D-canal orgmkatins (TKOs) had been formed and had benefitted from 
MAm trainirg. 

Thel proved to be marginal to the needs of 
System 33 during the time period covered by the project. Because System B bas 
abundant water for growing two paddy crops, increasing the efficiency of wakr use 
does not have a high priority with farmers or the MEA. A si@fimit concern that 
addressed by the project was the provision of water for year-round irrigation. In 1993, 
System B became the only major irrigation scheme in Sri Lanka to have its IPrain caaal 
open 12 months a year. The project was also preyed to introduce improved 
turnout-level water management for growing OCs, but most h e r s  found they were 
able to grow O C s  with littleor no changes in their water management practices. 

Under the Farmer S u p r t  Services component MARDcompleted 17 export 
market studies, about half sf which were f d o w d  up with trial shipments. Most of 
these trial shipments were well received and would have led to commerrcial orders had 
Sri Lankan exporten been able to process and handle larger q~lantities. Exprters 
needed to establish effective linkages with small psoduce~s md develop harvesting, 
vrading, processing and post harvest handling facilities in System B. MARD identified b 

commercial nucleus farms as an effective m m s  of perfunning these hnctions. At 
MA.RD's request, another AH)-funded project, Mahaweli Enterprise Development 
@ED), took the lead in attracting private investon kt3 System B. Over thirty investors 



were eventually attracted, but less than ten of these proved commercially viable. 
MARD's role was to assist with financing for specid projects on these farms and 
provide extension and marketing support. Six commercial farms received gmts  from 
MARD's Commerc i~ t ion  Fund. MARD's largest private investment initiative was to 
attract an investor for a refrigerated packhouse that was critical to establishing a cold 
chain for fruits and vegetables produced in System B. 

Once these facilities were in place and operating, N m h e l p e d  exporters to 
conduct field nials, set up production contracts with small farmers, provide extension 
advice to the contract h e r s ,  and improve their post haryest handling practices. The 
level of activity was highest in the 1991-1992 period when the project was most 

. proactive in promoting production for export markets. In 1992, with MARD 
encouragement and support, the owner of the packhouse entered into 42 Guy-back 
contracts with farmer o r g ~ t i o n s . ,  covering eight crops and invdving 478 farmers. 
After 1992, the level of activity declined as MARD took the stance of raponding to 
targets of opportunity. 

A h  the MDS construction activity was discontinued, the MARD Infrastructure 
Development commnent undertook the construction and rehhiIitation of D-canals and 
chinage canals in the already settled areas of System B. Despite oons~ction delays 
otuscd by the implementing agency's budget problems (Mahaweli Engineering and 
Construction Agency), MAaD was able to construct 70 kilometers of D-canals, 20 
kilometers of drainage canals, and 10 kilometers of access roads. This opened up 
388 hectares on new irrigated lands and increased the productivity of 4,000 hectares 
of land that had been previously developed but was suffering from poor drainage. 

DeveIovment Impact & 

The project had three development objectives: to establish diversified cropping, 
especially on irrigated land in yala; to increase OC production for export; and to create 
effective f m e r  organizations to control, operate and maintain the irrigation system. 

Crop Diversification 

For MAXCD,ti.le two key indicators of crop diversification were, the arca planted 
to OCs during yala, and the number of farmers growing O C s  during yala. Between 
1990 and 1994 the percent of irrigated area planted to O C s  in yala increased from 3.5 
prce-nt to 4.9 percent. Thjs small area allocated to O C s  has meant that, thus far, 
MARD has not succeeded in achieving its development goal: maximizing ecommic 
returns to System 3 ' s  land and water resources by growing crops other than paddy 
on irrigated lands. &other indicator is the number of farmers gcwing 042s in irrfgated 
lands in yala This indicator is important because it is a more accurate measure than 
area planted of the extent to which crop diversification has been accepted in System 
B. For all of System B, the percentage of farmers growing OCs on &gated lands in 
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yala has increased from 28 percent in 1990 to 45 percent in 1994. Of the 55 percent 
of fanners who are not growing O C s  in yda, some are an lands that are not suitab1e 
for OC production, some are in areas affected by the security situation, and others 
have simply chosen to accept the low incomes they earn fmm two paddy crops. 

What has sccurred in System B is that farmers have accepted OCs as a means 
of supplementing their incomes, but not as a substitute for paddy. Most farmers in 
System B are fullyaware of what they could earn from QC grduction, mQ what 
would be required in t a m s  of production practices, pst barvest banding, and 
marketing. Virtually all of the System B famen, including the 45 percent who are 
growhg OCs, have decided continue with a two paddy production system 
supplemented with OC production. For these farmers, a small quantity of OC 
production is a low risk undertaking generating c ~ U  but welcome increases in income 
h m  their one hectare of irrigated kind. 

Production for Export 

M j s t  efforts to increase production for export had limited qwtifiable results. 
Most of the c m p  grown under buy-hack contracts in 1992 wee sold l d y .  In 1994, 
System B production for export totalled abut $30,000, of which $24,880 was 
4mkins, a crop that was developed by a private exporter with minimal IMARD support. e 
h addition to the owner of the packhouse, only two expoftn were attracted by MAID 
to System ]B: a fmn that attempted msuccessmy to exgort baby conr to Europe (?'out 
Aam; been sucmsfuf in supplying baby corn to Sri LanEra's hotels and Chinese 
restaurants), and a fm that was already an established exporter of Asian vegeabks 
10 the Middle East. The effort to attract private investment in commercial nude~s 
f m s  was also disappintbg. It now appears that ody a few of the fatms cunently 
operating willsunrive as business ventures udess the security situation improves 
dramatically and the investment climate improves as a consequence. 

There is, however, a continuing exporter interest in System B. Tas  Ago,  Ltd,, 
the owner of the packhouse, is exporting small  quantities of mixed vegetables to 
Emope, is actively pursuing markets in higbincome Asian countries, and is clearly 
committed to remaining in System B. The other two exporters attracted to System B 
by MARD have p h s  to increase production when the security situation improves. 
Thee recent initiatives provide additional evidence that exporters are aware of System 
I3 as a source of fruits and vegetables. One is a proposal by a Sri kankan firmto 
export large quantities of Asian vegebbks to the Middle East (the Peace Air initiative). 
The second is interest shown by by a Japanese firm in growing okra for the Japanese 
market. %]he third is a proposal by large 1 d  firm to grow manioc atnd sweet ptatoes 
with System B farmers organizations on a fmg tern basis. 



As a result of the intensive NEA training progm supported by M A W ,  must 
System B farmers understand that they willme day have to assume responsibility fix 
operating and maintaining theh D-cands. A nechanisrn has been put in place for 
moving each DCO to the pint  where it is able to take over its D-~ill~aX. When the 
DCOs demonstrate a sufficient level of organization and managerial ability they enter 
into joint management agreements with the MEA. Thirty-six of the 103 X O s  in 
System B have reached this status. Once they have shown the ability to carry out al l  
of the OBcM functions on tleir own, the D-mds are turned over to them. Twentyfive 
DCOs have now fully taken over their ~-cands.' The MEA and the DCOs jointly 
decide when to enter into a joint agreemt and when to effect the takeover. 
IF~Uovvjirzg over two decades of unsuccessful eMorts to increase farmers' hvolvement in 
the operation and maintenance of the downstream sectkns of major irrigation 
schemes, MEA and MARD's progress in system B can be considered a major 
development achIevnaena with benefits extending to all of Sri Lanka's irrigation 
schemes. 

Based on 1994 figures, the total income of System B fmers  inaeslsed by 16 
percat as a result of crop diversification. However, the project assumption that 
farmers muid increase their incomes by 50 percent '&ou& crop diver~cation prowd 
valid. bystem-wide, the diversifying farmers increased their incomes by 36 percent 
over growing only pddy in yala. In EUewewa Block, where the project had the most. 
s ,  the 68 percent of farmers who diversified experienced a 62 percent increase 
in income from their yda production in 1994. .- 

Alihough fvlAfPDmncentratd on crop diversification du*g yala, it achieved 
significant benefits from other activities as well. The h22 list of q w e  benefits 
indudes: 1) incfeased income from crop diversification on irrigated lands d&g yala 
and maha; 2) increased irwmes from the production of annual and tree crops on 
homesteads during maha; 3) increased income &om paddy and OC production 
fesulting from irrigation infrastructure wnstmction and rehabilitation; and 4) the value 
of D-cmd O&M resulting fim the DCO takeover of D-cmals. 

The total of these benefits yields an internal mte of return of 10 percent for the 
Mmprojwt .  Several important intangible benefits am not includet! Sn this 
dcuhtion. The most important are the strengthening of the Adhistry of Agricdture's 

* Increased to thirty-five during the last two w e b  of ~ l e  project.  so, during the 
same period farmers' organhatiom in five blocks have federated to form bfak-wide 
fmers ' organizations. 



research capabilities for crops other than paddy, the strengthening of MEA in 
agricultural extension and f m e r  organization development, and tke development ~f z 
horticdtuxal export capacity in the private sector. 

MAKD's major acmmpishment in Systea B ms to begh the transition 
process from a paddy-based economy to one based of diversified agriculhllal 
production. This transition has many fiicets which must continue after the end of the 
project. The most important of these are: 





These pd1ems are nut easily overcome. Some are unique to System B; 
others are systemic at the national level. A critical rnass of high value exports is 
r e q W  before the proper s q m r ?  system GS 5e economicat3.y justified, and this 
requires a joint guv~ent-private sector commitment It must also be recognized 
&at, even io the amtext of a stepped up national efbort to promote fndt and v ~ ~ l t l e  
expats, Sy,*m B d e n  seri~us didvantages vis a vis other regions of Sri Lanka. 
Itdoes not appear advisable forthe MASLto be too farout front withbold, expmsiVe 
kiti&ves in System B. The private sector is now we3 aware of System B's pmcbtion 
potaW and ifsystem B has c o m m v e  ;advantages in the production of fnd?s and 
vegeabks for export, the private sector willidenm them. 'Ihc raxmmenM stance 
for the M E A d  donon is to respond quickly aad aggm&eIy ta targets of 
ogpoPtlmi%)r as they &see Examples would be the P~ce AirirziWhe, thc Jzi.panese 
okra inquiry, and 'the ~roposd  to source manioc aod sweet potafoeJ. . 

At tbis time, the sustainahility of the 60 or so BCOs with whom ?bTARD has 
waked most closely appears pmnising. m y  of these ~~ are now initiating the 
own cornrn& activities without h8AR.D or MEA assistance. S e v d  have eraX~spessed 
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CHAPTER t 

The Mahawefi Agriculture and Rural Development (NWIRD) project is located in Mahaweli 
System B(left bank), an irrigation pmject located an the left bank of the Madunr Qa, The 
headworks for the project was f i n a n d  with Canadian foreign assistance and the inigatn'on 
infmstrudure, cons'kting of the main and branch canals, was financed by USAID. The irflgabfa 
m a ,  Oa!alOing 26,W h&ams, is divided into five zones numbered f to 5. In 1987, when M R D  
was designed, aPMa of the zones (zones 1 and 5) were completed and almost fully settled, ha 
were to be settled in late 1988 (Zones 2 and 31, and one (Zone 4A) had not yet been developed 
for irrigation. The tame2 number of farm families for all of System B (left bank) was 25,000, 
amounting to a total population Qf about 150,OQO.' 

. . 
In 1987, AID had two objectives in System 8: 1) complete the infrastrudum development 

for Eons 4A and 2) increase the p r o d M i  of %s settler families. Two development projects, 
the Mahaweli Downstream Support Project WDS) and WRD, were designed to achieve these 
objawes. MDS was implemented through ghe Mahaweli Engineering and Construction Agency 
(MECA), and W , D  through the Mahmli Economic Agency (MA). Wifr"1in Mahawefi, the MEA 
is responsible far the fu[B range of emnoruric and social seNices required by the settfer 
population. These services indude operation of the inigation system; infrastmcbure maintenance 
and repair; sgfiwbrsl: extension; social services (heah, edueafim); farmer organization 
devefopment; and kmd use planning. 

Project Gad and Purpose 

MRDs de~zloprnent goal was to maximize the economic benefits obtained 6rn the land 
and water resomra of System B. in 1987, via%ua!ly all of We seHed im'gabk fands in System B 
were used for g-ng two paddy crops, one during fhe monsoon season (maha) and one during 
the dry season (yafa), Although there was abundant water to support WQ paddy m p s ,  the value 
of paddy was too tow to generate a positive economic rate of return on $2UQ million that had 
h e n  invested in Sy&@rn B by AD,  the Government of Sri bnka @St) and otkw donors, 
Research and erpedence in other Mahaweli systems had sham that by diversifying production 
away fmm paddy to other m p s  the net return per hedare of im'gated %and a u l d  be doubied. 
The measure of g ~ a l  achievement was an internal rate of return of at least 15 percent on AID'S 
incremental investmen%s (MARD and MDS) on the left bank of System 8. 

At the purpose level, the MARD objective was to "increase total settler income through 
heightened resource pmdudivity, improved terns of trade with input suppliers and pduce  
buyers, li~lcages into cornsnerdat production channels, and completion of essential tertiary 

. Znfrastrudurs."- The en&&-pmjec% target was a 50 percent increase in farmer incomes. 

Given the centmi importance of aop 6wefsification to the achievement of goal and 
purpose targets, the proif"%t also set specific diversification targets. me key target was the 



planting of 50 percent (originally 85 percent) of irrigated lands in the yala season to QCs. me 
underlying pmjed assumption was that most of the diversified produdion would initially be for the 
domestic market, but sustained growth in settler incomes mutd only be achieved by expanding 
firmly and permanently into expoe markets. A major thrust of the project, therefore, and a key 
indicator of success at the purpose level, was the Introduction of export crops into the producthn 
systems of System B famtrs. 

Project Components 

WRD was authorized in Juiy 1987 as a $14 million project to be impkmentd over eigh! 
years. The project originaliy had three components: AghiaBauml Technology Genelation and 
Dissemination; Water Management and Farmer OrgasrkaOi~n, and.Agricutttara1 Suppork SerwNms. 
A mid-term evaluation in early 11991 mmmmended that the pmject concentrate on fanner 
organization developmen$ commercial farm development, water management and drainage 
impmvement, and more focussed agaicuRum8 extension. This lecf to the design in early 1992 of 
!%ARD 18, which d'ided water management and farmer organization development into two 
separate mmponerrts, added specificity to at9 of the components, and increased project ftrndiig 
to $23 million. ActtlaS expenditures totailed $1 9.5 anilfion. 

"C 

Aanculturai Technaloqv Generation and Dissemination (ATGD) . . 

The olsjedive of this component was to provide tamers with the tedmicd knowledge to 
g m  Wgs other than paddy, especially during the ysla season. M R D  provided long-term 
advisors in agmnom, brt*kuMtm, a@wlt~mI ewnomics, agrh9turaD extension, aad plant 
pathology, and a large number Q% short-term consultants in %@aB~ed fields as needed. ?he 
extension WQ& was canied out mainly thmugh the M E 4  extension staff. M R D  also provided 
training to MEA staff and thousands of System B farmers. By the end of the pmjed, this 
component was to have: 

0 published production recommendations for teo crops; r 

executed a continuing program of agricultural trials an farmers fields; 

tested and introduced ten diversified m p s  on farmers fields; and 

e introduced commercial agricuhure on 25 percent of System B hotksteads. 

Stren~thenina Fanner Omanizatians 

Farmer organizations were considered essential to the success of the project. Initially, 
their main functions were related to iarigatkrr and water management. Moving from paddy 
production to other mops woukf require joint management of distributary (D canal) and field 
canals (the hrrnoot level) by groups of farmers with mrnrnon interests.' MARD was to have 
provided 1) technical assistance in institutional devebpment, PechnicaT aspects of irrigation 0 % 
Ria, and business management; 2) financial and advisoy suppat for commercial ventures; and 3) 



training to MEA institutional organizers, fanners' organization leadeps and farmers' organization 
members in organizational management, business management and irrigation U&M. By the end 
of the project, 250 turnout groups were to have achieved full control of and responsibility for 
water management at the fieid and turnout kvsi, and 25 unit level farmer organizations (later 
called D-canal organizations) would be opefating and maintaining 'rbeir Pcanals and engaged in 
camrnercial activities for the benefit of their members. 

Improving Water Manaaement 

This activity was aimed at the more efficient use of water in System B. MARD provided 
technical assistance and training to MtllEA to improve main canal operation and maintenance, 
drainage design and on-farm water management. The focus was on reducing water use, 
designing a D canal operation and maintenance program to be implemented by farmer 
organizations, and introducing improved water management at the field !eve! to enable farmers to 
grow crops other than paddy. By the end of the project, water usage for irrigation would be 
reduced to within 20 percent of requirement. 

Vhe objective of this component was to provide farmers with the suppatting sewices 
needed fur sustained increases in the c&rnmerciai production of other crops. Most of the 
activities were aimed at improving marketing and post hamest handling services. MARD 
assistance consisted of technic4 assistance, training, support for marketing trips, and funding fur 
innovative and risky ventures. Bgr the end of the project, this component was to have completed 
20 market resean2-i studies, established five hdfy ~pemtional post hamsf  handling facilities, of 
which at least one woutd be for export, and established five fulfy operational commercial farms, 

infrastructure Development 

During the early years of the project, infrastructure development work consisted almost 
entirely of constructing the main irrigation works for Zone 4A. About 2,000 of the targeted 4,600 
hedares were developed before cunstruction was teminated because of sewrity problems 
associated with the Tamil separatist movement. Construction work then siriffed to improving 
distributary and drainaga canals in the other zones of System B. MARD provided im'gation 
engineers as well as funding for the construction. The output targets for M R D  (i.e., excluding 
MDS) were: 200 kilometers of rehabilitated Gcanals, 250 Kilometers of rehabilitated or new 
drainage canals, and A0 kiksrneten of new access roads. 

Environmental Protection 

MARD did not have a separate envisanmentzl pmtectian component but, beginning in 
1992, a number of activities were added to the other components at AD'S request, The first was 
the preservation of wetlands that were threatened by drainage work being carried out under the 
Infrastmcture Development component. Other activities included the introduction on integrated 
pest management practices (lPM), restoring the riparian forest along certain river banks, planting 
windbreaks, and building electric fences t,o controh the incursion of elephants onto farmers fields 
ILqARD provided short-term technical assistance and Funded constnrcii~n work much of which 
was carried out by farmer organizations. The specific targets for this component were to 
conserve or construct a 7 acre wetland in Bfock 503 and plant 100,000 trees. 



Project Inputs 

The totat cost of AIMnanced inputs was $1 9.5 million. Over an eight year period, 
MARO provided 36 years of long-term and 120 months of short-term expatn'ate technical 
assistance, and 21 years of long-term and 32 months of short-term Sri tankan technical 
assistance. The total technicail assistance budget was about $1 1 million. In addition, MIARD 
provided about $3.5 million for "support activities" which included field tMs,  extension, rnarketjng 
assistance to farmers, and the devefopment of post hawest handling facilities, and abotta $2.5 
million for construction of im'gation infrastructure. The balance consisted of training and 
commodities ($3  millkn each). 

me pmject did not track expenditures by component, but basedl on the budget 
breakdown in the MAWD I1 Project Paper adjusted for sRarl%alIs in construction expenditms, 
project costs a n  be spproxirnately a!!ocated as foliows: 

Agricultural Technology Generation and Dissemination $9.0 million 
Strengthening Farmer Organizations 2.6 " 
Water Management 2.2 " 
Fanner Suppstt Sewices 2.9 " 
InWastrudum Development 3.0 " ' 

T otaO 19.5 " 



CHAPTER 2 

Each of the five project components had specific sufput targets to be achieved during the 
life of the project. By and large, these targets were achieved. This chapter summarizes the 
activities under each component and discusses implementation probJems. The fuii list of outpwt 
targets and achievements is presented in Annex 2. 

Agricultural Lchnolegy Generation and Dissemination 

f his was the iafgest of the project components. its overall objective was to astablish the 
produd~on of crops other than paddy into the farming systems of System 8. f he ATGD pmgmm 
was divided into agronomy, horticulfure, and extension. 

The agronomy program upgraded the facilities at the MOA's Aralaganwila ~ e ~ i u n a l  
Agricultural Research Center (WRC) and undertook a comprehensive OC adaptive research 
program. Research were conducted on a wide range of crops t~ test varieties, cultural practices 
(time of planting, spacing, weeding, etc.), fertilizer use, and disease cantmL The resuits of this 
work as well as knowledge already b o w  from elsewhere were tested on farnets' fields before 
being incorporated into %he M M R D  extension program. 

Whereas MARD's agronomy program dealt mostly with the OCs traditionally grown for the 
local market (onions, chili, greengram, cowpeas, lady fingers, etc.) the horticulture program 
focused almost exdusively on non-traditionat export crops (baby okra, baby cam, cantaioupe, 
and exotic varieties of amps such as mangos, papaya and eggplant). First, studies were 
undedaken to match export markets with pmdu~ts aftat C O U ! ~  be grwm in System 8. Trials were 
then conducted to determine optimal production and past hamest handling practices, and the 
results were then used in an extensior: program conducted under the direct supervisioh of the 
horticulture ativisor. 

The agronomy and horticulture technology development activities included an agricraltural 
economic component. By including farm-level economic analyses, the research was able to 
generate information on the labor and income implications of the new technologies being 
recommended. This made it possible to understand the impact of new technologies and 
cropping patterns on existing farming systems and helped make the ~commerrdations more 
relevant to resource constraints as experienced or perceived by the farmers. 

hllARD's extension program followed the split between the project's agmnomy and 
horticulture programs. The project's agronomy extension program was to have had its own staff 
of "taming system extensionists" (FSE), but earfy in the projed MARD and MI3 decided to 
incorporate their responsibiiities into those of the MEA field assistants (FA). hRARD's role was to 
provide training and advice do the M U  extension staff on integrating OC production into the 
production systems of System B farmers. The project produced printed extension materials and 
conducted numerous training sessions for the M€A extension staff and thousands of System B 
farmers. Several thousand farmers received training under this program. 

The project's horticulture extension program dealt with export crops. The program, which 



f3r a period of two years had its own staff of 30 extensionists, was implemented in close 
cooperation with the private sector exporters who would be buying the products, and usualty 
targeted a relatively small number of farmers. 

The ATGD component exceeded all of the output targets specified in the project design. 
(See Annex 2 for the list of reports prepared by the MARD agriculture staff.) The results of the 
agronomic and horticu!tural research program were effectively incargorated into extension 
packages by the project agricultural economist and extension advisors. These programs not only 
identified crops and cultural practices that were adapted to System 8, they used farming systems 
approaches to define cropping patterns that optimized the use of resources available to System 
B farmers. At least 46 different OCs are now being grown in System 8, the most important of 
which are big onion, chili, bananas, and groundnut in irrigated areas, and maize and yams in 
non-irrigated areas. 

Market Development 

The MARD market development program was essentially an extension of the export- 
oriented horticulture program. There was almost no effort put into developing domestic markets. 
The project found that banners growing traditional OCs had little trouble selling their crops to local 
traders. Neither the farmers nor the project, however, cou6d discover how to generate a demand 
in Iocal markets for System B produce. 

Vhe market development advisor and the horticulture advisor worked as a team. After 
jointly identifying products to be promoted, the horticulturaIist would work on deveioping 
produdion while the market development advisor would work on developing export demand, The 
marketing effort was extremely proactive. Exporters and investors were constantly invited to 
System B. Visits were made to export markets, often folowed by trial shipments. The initiai 
targets were Europe, the Middle East, Singapore, Hang Kang and the Maldives. 

Once contacts between exporters and importers were established, the project would develop 
links between the exporters and System B farmers that wodd assure the farmer an adequate 
income and the exporter reliable quantity and quality. The usual mechanism was a contract - 
between the exporter and the tamer specifying the quality required and the price to be paid, 
mmmsnly referred to as a "buy-back contract". The contract muld be  with a famar organization 
or with individual farmers. MAWO or the exporter would provide the extension services to the 
farmers. 

These arrangements required direct exporter involvement in post hawest handling, 
including grading, packing, and transporting. MkRD's approach was to encourage the exporters 
to establish themselves in System B by investing in a commercial farm or other marketing hcility. 
The A!Dfinanced Mahaweli Enterprise Development Project (MED) took the lead in developin;; 
these commercial Barns. Of the 35 agribusiness investments, mostly commercial farms, that 
took place in System B as a result of MED initiatives, six received significant MARD assistance 
through Cornmeruafization Fund grants. Grant disbursements, totalling about $65,000, -are fist& 
in Table 'I - 

Early on, MARD found that System B could not produce for expod markets without a cold 
chain. In 1994, the project entered into an agreement with Bess Agro Ud., a Sri tankan firm with 
experience in refrigeration, to build a packhouse in System B with MARD funding half of the initial 



investment. The packhouse, which would offer its services to at1 exporters operating in System 
B, was completed in July 1992. 

I Table I: Commercialization Fund Grants to Apribusinesses in System B I 

Source: MARE, t&ommercialization Fund Summaw Sheet, Feb. 25,1995 and update of August 1995, 

After opening the packhouse, the marketing advisor and horticulturAist worked to attiact 
exporters and link ihem w-th farmers thacru6f-r buy-back contra&. The biggest effort was made in 
1992 when Tess signed 47 buy-back contracts with fanners organizations. These contracts 
covered eight crops and invoked about 6&)8 farmers. Since then, the project has been able to 
attract two other exporters, but. the level of activity has declined substa~tially. 

This market development component received high priority ai4ertiion within M R D ,  was 
always staffed by professionals with years of private sector experience Frr fruit and vegetable 
exports, always had the full suppor4 ad the other project components, and invariably exceeded its 
output targets (marketing trips, trial shipments, post harvest handling s@udias, etc.). (See Annex 
2 for the list of MWD marketing repoes.) 

The farmer organization component had a very rough start. tn the early years, the project 
had two farmer organization advisors, one expatriate and one Sri Lankan, and a staff of about 50 
field-level higation Community Organizers (ICQs). Mainly because of long delays in recruiting 
the ICOs, the farmer organization effort did not get seriously underwsay ~n%4 % 998, two years after 
the start of the project. It soon became dear that the fanners had- no real interest in funning 
turnout groups or Dcanal organizations. They were mainly intesestd in growing two paddy 
crops for which there was &sxk%- ~ W e r  wth the MEA. was fully responsibte for maintaining the 



Dcanais, Bet-eeii 4989 and 1992 the project made very little progress in establishing farmer 
organizations because 1) the farmers had no previous experience in undertaking joint activities, 
2) there were no obvious immediate benefits to be gained from organizing, and 3) strengthening 
famar organizations was not an ME4 priority. 

During this period MARD concentrated on forming Unit-Level Farmer Organizations 
(ULFO) to undertake commercial activities and participate in D-canal O&M. Many of these 
organizations became effective providers of commercial services for their members. 

The environment for farmer orfqanization development improved significantly in 1992 v&h 
the assignment of a new MEA Managing Director (MD). His top priority was 30 establish 
participatory irrigation management in at! of the Mahawel; irrigation systems. MARD immediately 
became a key pad of that effort. The project provided a consultant to set up an Institutional 
Development Unit (IDU) in MEA headquarters. In System B, the MEA institutional devebpmenf 
staff mnsisted of an Assistant Manager for institutional Development at the grsjed ofice, 
Institutional Development Organizers (!DO) at the block level, and a field staff ~f locally-hired 
Institutions! Organizer Volunteers (10w working directly with famea arganirations. ?he 10Vs 
replaced MARDs ICOs. 

MARD's role was threefold. First, the project carried cut training programs for the! fQVs in 
institutional development methods. Second, MARD prepared Bcanal blueprints and O&M 
workpians end trained DCOs in their use. Third, WARD worked closely Mth K O s  on 
commercial ventures, building on earlier successes with ULFOs. MARD's support included 
advice in business and financiat management and funding far commercial ventures such as rice 
marketing, input supply stores, tractor sewices, and rice milling. The cornmercializatbtt grants to 
farmer organizations are summarized in Table 2. The total value of the grants disbursed was 
about $267,000. 

As is usually the case in activities of this kind, implementation has been uneven, Some 
IOVs have been more effective than others, and, at the K O  !eve?, there is a wide vafiation in the 
quality of the leadership. The M R Q  Farmer Organization Advisor estimates #at the project was 
able to work effectively with about 60 the f 03 DC0s in System B. Ail of the active E Q s ,  
however, have benefitted from many training sessions on Bcarzai ObM, farmer organization 
roles and responsibilities, and business and financial manageme%%. 

Water Management 

The original project design had a substantial water management component aimed at 
improving the efficiency of water use from the main canal down to t&e fam level. In the eady 
years, the main activity was to set up a computerized accounting system to reduce the costs of 
operating the main and branch canals. The model was developed and Mahaweli engineering 
staff were trained in its use. 

At the system-wide level, the focus was on developing sf a water management ,-tern 
that would allow year round production on irrigated lands. Since 5993, the main canat has been 
open 32 months a year. No other major irrigation sytern in Sn' Lanh offers $2-month irrigation- 
At the Dcanat level, the project formulated the B a n a l  O&M workpkms to be implemented by 
the DCOs, prepared blueprints for each Banal, and provided training to the DCOs. At the farm 
level, the project water management advisor worked with the RaWC researchers an the design of 



water rnanagszent systems that would be stti&a ro diversified croppifig patterns. An important 
output was the design of an on-farm sub-surfae drainage system. 

I Table 2: Commercialization Fund Grants to Farmer Organizations I 
- -- . 

Fanner Organization 
Amount 

No. Disbursed 
W-$ 

Purpose 

745,000 input supp!y shaps 
20,000 hand sprayers 

seed comercialitation fund 

-- - 

Source: MARD, Commercialization Fund Summaw Sheet, August 18,1995 

tnitiaity, Infrastnrdure devebprnent consisted entirely of Zone 4A development under the 
MDS projed. With work in Zone 4A abandoned in 1992, construction activity shifted to drainage 
and D-canal rehabilitation work in the already settled areas of System 3, mainly Zones 1 and 5. 
One major grojed olbjeche was improving draina~e and constsuding tertiasy irrigation 
infrastructure in Block 503 in Zone 5. This area had been considered an unproductive weffand. 
Bsrojeci slrmeys found the land to be drainable, not oniy opening up 5,0630 ha. of new hnds, but 
also reducing flooding in previously inigated mstrearn areas in Zone 5 and adjacent downstream 
areas in Zone 2. Because of construction delays caused mainly by MECNs not giving priority to 
the Block 503 canstrwction projed, onfy 3Ml ha. were developed by the end of the project- 
Another 380 ha. of upstream areas also bemefitted fmrn the impmved drainage. Downstream 
areas of over 200 ha. will ahso benefit greatiy, when the last f i e  kilometen of a major drainage 
stream in Block 583, the Kuda @a, is deaned and widened. 



Environmental Pratectlurr 

M R U ' s  environmental protection activities were carried out under the ATGD, famsr 
organization, and infrastntcfufe development components. One important intervention was the 
pro:edion of wetlands in Zorres 4 and 5. A wetland was constructed in B%o& 503 when the 
tertiary irsigation system was developed, and a semnd wetland was constructed in Zone 1. The 
project target of one percent of the conslruded area was achieved, but because alt of B!.ock 5U3 
was not constructed, all the land to be set aside for wetlands was not developea. Wetland 
construction and protection has now been dully integrated into WSUs ccmstmdion grogsam for 
System B. 

A second major infewentian was the introduction of integrated pest management 
practices. MAR0 provided a plant pathologist for two years to introduce improved pest 
management practices. Numerous trials were ccmduded that resuRed in exiension 
mcornrnen&t;mw to reduce the use 0% many pesticides and hngica'des. The project trained 
hundreds of fanners, private sector inpug suppliers, most 07 the MEA extension SaRV and 
thousands of students. System B fanners are now much better infomed of the he&h and 
environmental dangers of inappropriate pesticide use, MARD's lPM staff worked join* with tt?e 
wetland protection staff to set up a system for monitoring water qual'Ry in the inigated areas of 
System B. 

The project, working through farmer organizations, also started a riparian reforestation 
progmm to reforest drainage stream banks (to reduce soil erosion and improve biodiiersity in the 
agricultural landscape); a windbreak program designed to prof .a certain horticuitural crops and 
reduce wind erosion; and an electric fencing and fence grcteciion program to reduce elephant- 
farmer conflicts. These programs were mostly of a pilot nature, brut did successfudly demorestrate 
environmental protection techniques that ware well rec3ivedd by farmers. 

Project activities experienced short delays from time to time, but these were not out of the 
ordinary for an area as remote as System B. M i 3  found it diRcu# to transfer highly quatied 
staff to System B and keep them there for more than a year. MAR5 also at times found it difficuit 
to remit staff. Pn addition, project activities were delayed by the security situation, However, 
despite these problems, most of the project's output targets were met and often exceeded. 

Even more important, when conditions changed making certain project act-Nities 
inappropriate, project management was quick to make design adjustments- The most impartant 
of these design changes were: 

0 The joint MENMARD decision to abandon the idea of MARU's FSEs working in parallei 
with MEA FAs, and merging the two extension staffs into one. 

The recognition that the project would not achieve large increases in area planted to OCs 
and the decision to focus of the number of farmers producing OCs. 



The decision in 1991 to shiflt the focus of diversification activities from low valve ffdd 
crops to high value fwlts and vegetables and the related decision to pursue expori 
~arkets aggressively with bold and ambitious production and marketing intsrvendjons. 

* Adding hor?iculture and agpicuftural econonk expertise to the technical assistance team 
to strengthen the ATG9 component. 

The evolution of the farmer srgan'mtion cuncegt from turnout groups responsibfe 
primarily for fieid4evef water management, to WbFOs undertaking commercial activities, 
to the finat concept c0 CCOs operating and maintaining their Dcamls and cmyQ out 
income generating mrnmercial ventures for the bnefii of their mernkrs. 



CHAPTER 3 

PROJECT IMPACT 

+he basic measures zzf project success are: 1) increased farmer incomes; 2: increased 
production sf m p s  other than padcPy; 3) increased produdion for export; and 4) progress in 
establishing farmer organizations. 

Sm~acP on Farmer Incomes 

I increased income an irrigated lands in yaIa: 427 17.6 
increased income an ifligated lands in maha: '14 6.2 
increased income on homestead fancis in n~aha:~ 400 f00.0 

b total increased income: 1811 16.0 

Not munting homestead production, fhe i~creasa would be about 31.5 percent, 

Across the System, resuits varied widely. Famers in some ifrigation bl&s produced 
almost no OCs and experienced no measurable! increases in income. In Ellewewa Block, VCREer8 
the projecf had the must success, the 68 percent of farmers who diversified experienced a 62 
percent increase In income from their yaYa production in 9994. Table 1 shows the variations 
between blucks. (See Annex 3, Table1 for details on income inmases by block and by season.) 
The average income increase during yafa for diversifying farmers is 392 percent, with three 

blocks expePiencing increases of over SO percent. Even within inctividuat blocks there are targs 
differences in the income gmwth of divers-Qing farmers. Because of pwr farming practices, 
many farmers were unable to increase their incomes by diversifbring away from paddy, whereas 
ather more skilled or motivated farmers were able Po triple Weir incomes. It is important to 
remember, therefore, that the income increzses achieved by W R D  are probably just the 
beginning of a Iong process of changing farming practices in System B. 

The project also had an impact on incomes as a resuM of infrastmdure devebprne* 
The development of Block 503 permitted the resettling of 300 households, and improved 
drainage in Zones 1 and 5 increased the productivity of about 4,QW hectares by 25 percent a*he 
increased produdion resulting from these two activities is at least $300,000 per year and could 
be as high as $450,00Q per year. 

The homesteads are on uninigated land and therefore grow only OCs. The 100 percent w e  used hemit 
assumes thst OC production on the homesteads is douMe what it would have been *out W D s  adaptive r m  and 
extension activities. 

12 



Table 3: Income Increases Due to Crop Diversificatio~ 

Block No. .of % of farmers 
Farmers diversifying 

J 

31:  Yala Season - 1994 
% incr. in 
incomes of Value of 
diversifying in=. income 

farmers (Rs. thous,) 
B 

Totals 

Source: tar* and Gleason, Remrt on the Yala I994 Crop DivetSka8on and C u l h t h  Census in 
Mahaweii System 5, MARB, hcernbr 4994. 

Impact on Crop Diversification 

The key question to ask with respect to the MARD pmjed is whether it succeeded in 
introducing diversified cropping to System 8. Project data show condusively that farmers who 
divers* can rnuQAy their incomes. If production of OCs has b m e  firmly establtished, then 
farmer incomes have been permanentigr increased arid wi l  likely continue to grow- 

OC pduction d u ~ q  the @a season 

One indicator of diversifimtion is the area planted to other crops during the yak season. 
The larger the area pianted to other crops, the larger the value added generated by the land and 
water resources of System 8. PmjW records show #at the percent of irrigated lands pianted to 
OCs during yak has only increased from 3.5 pemnt in 11990 (360 hectares) to 4.9 percent in 
1394 (700 hectares). fhe largest increase was in Ellewewa Bkck which went from 4.3 percent 
in 4 99G to 9.6 percent in 1994. 

Although the percent of area planted to OCs during yala has remained faidy stable, the 
vaiue of OC production in yaia more than doubled between 1998 and 1994. This is in sharp 
contrast to the value of paddy pruduction which has shawn no increase. Table 2 shows the 
vafue of yala production from 1990 to 1994. Because there are such wide fluctuations in 
production and prices, growth rates vary greatfy &urn year to year, but the value of OCs as a 
percent of tatai value of produdion is steadily rising. 

The first years of the pmjed concentrated on OC produdion an irrigable fan& to the 
exclusion of the non-irrigated homesteads. Beginning in 4 992, the pmjectls extension p m p m  
gave increased emphasis 10 !he homesteads. As s msut, farmen began to view their 



homestead lands as a means of increasing their cash incomes. During maha 1994f95, more 
than 1,500 hectares were devoted to annual crop production, mostly maize, yams, bananas, 
chilli and cowpeas. The project also succeeded in increasing tree crop production. A e n s u s  of 
homestead tree in 1993194 found almost 308,000 trees of 80 different species. The majority of 
these were fruit trees, mostfy cuconut, mango and jak, which in time will become important 
sources of income and food. The M E .  Nursery, with WRD fucding, provided a signscant 
portion of homestead trees after 1991. 

Sources: MARD yala crop diversification and cullbation census r e w e ,  f 990 to 1994. 

Number of f a m m  growing OCs . . 

Another indicator af diversification is the percentage of farmers growing 0- in yata, 
This figure is important because it is a more accurate measure than area planted of whether 
diversified cropping has been established in Systern B. Project records show that, for aBI of 
Systern 8, the percentage of farmers growing other crops during yala has increased stead19 from 
28 percent in 1990 to 4% percent in f 994, In Elleewa block, the percentage of farmers g d n g  
QCs increased from 35 percent in 1990 to 60 percent in 19%. Table 1 shows the 1aqe variation 
between blocks in numbers of farmers diversifying. At the unit level the differences are even 
greater. In one unit (Afuthoya in Damainna Block) 95 petcent of farmers have divwsifid; in two 
aver 80 percent have diversified; and in seven units between 70 and 80 percent have dwers'rlied. 
The two blocks with the lowest percentage of fanners diversifying (Singhapurn and Aselapura) 
are the most recently settied and are in areas w%R the most severe seam problems. 



System wide, OC production is now firmly established. Et is highly likely that as farmers 
gain experience with OCs and as the security situation improves, the large rnzjority of System B 
farmers will choose to grow OCs. This can be attributed almost entirely to MARD's agricultural 
research and extension program. tt has been frequently noted that many of the farmers in 
System B were not farmers before resettling and are finding it difficult enough to grow two paddy 
chops, much less grow several crops on one irrigated field. Furthemare, for most OCs, the 
returns to labor are relatively low except for the best farmers. In 1994, most of the OCs provided 
an average return to labor of about Rs.60 per day, about the same as for paddy. (See Annex 3 
Table 2.) However, although the average return to labor was rektivety low, the range between 
the best and worst famen was quite high. By adopting a farming systems approach and 
working closely with the best farmers, MARD was able to demonstrate that, with good cultural 
practicer, farmers could greatfy increase the returns to land and labor by shifting from paddy to 
other crops. 

Impact on Production for Bport Markets 

When MARD started in 1988, it explored alf possible export markets and analjrzed the 
produdion potential of System 8. These studies found that there were large export markets for 
products that could be produced in large quantities in System 8. The decision to pursue these 
markets aggressiveiy was made in 1991. At this time, the decision was aha made to 
ancentrate on the high income markets for high value crops. This meant focussing on Europe, 
Singapore and Hang Kang, and giving lower priority to the Middle East market far Asian 
vegetables. 

These efforts, however, have not yet resulted in increased exports. The farmgate vake 
of smali farmer pmduction for export in A994 totalled about $30,000, of which $24,000 was 
accounted for by gherkin expofls which would have occurred without MAWD. About 200 farmers 
produced ghe&ns. and another 50 or so farmers produced okra and chili. The packhouse 
throughput in 1993 and 1994 is summarized in Table 5. 

- 

Table 5: Tess Packhause Throughput 
(metric tons) 

I B 
Product I 1993 1 1994 I 

Although exports have not increased, efforts to introduce System 8 products to e ~ o r t  
markets did produce satisfactory results. Marketing trips to Singapore, Maldives, K ~ w i t ,  Korea 
and Hung Kong did not succeed in opening new markets; but trips and trial shipments to Europe 
and the Middle East (Dubai) were well received and resulted in orders for commercial shipments. 

Baby corn 
0 kra 

32.8 
6 1.7 

2.0 
19-0 
f 5.7 Gherkin ? -5 

Sweet corn 
Cantaloupe 
Other 

1.5 1 0.0 
43.9 39.7 

1.5 0.4 

Total I 92.9 76.8 



Small quantities of okra, baby cum and Asian vegetables were subsequently shipped to Europe 
and Dubai. Sri Lankan exporters have thus far not been able to build on these early successes, 
mainly because of produdion and post hamest handling mnstmints. 

The project's ambitious and determined efforts to alleviate these constraints, had mixed 
results. Tess Agro, Ltd. has invested in a packhouse that includes the oniy hydrocooling facility 
in Sri Lanka. Combined ~4th Tess's refrigerated trucks, this packhouse provides a cold chain 
that will meet System B's needs for many >i;ars to r d m d  MARD also worked clossly with TESS 
to establish links with System IS farmers. Tfie p.-ojed's horticuDture staff identified crops that 
grew we1 in System 8 and provided c3n e~ension staff to wcrk with the farmers who had buy- 
back contracts with Tess. In yala 1992, Tess entered into 42 buy-back contracts with famer 
organizations, covering eight crops (mostly &;a, buttemu? squash and cantaloupe) and invotving 
478 famess. In the end, most of this prsducbc? was mid locally and contracting activity 
gsadua8ly declined. Ely 1994 Tess was contrading with only about 40 farmers to grow okra, 
melon and small quantities of raked Asian vegetables. These fanners were, however, becoming 
experts in production of such crops. 

In addition 1~ Tess, only three exporters were attracted to System B. Sunfrost has been 
contracting with individual farmers to grow gherkins since 1989. The company has its own 
extension staff and a commercial farm which it uses as a co!lection and brining center- At its 
peak, in yak 1993, Sunfrost contracted with 445 farmers to grow gherkins. In yala 4 994, the 
number of farmers dropped to 179. Sunfrost is also experimenting with okra and other crops for 
export. In maha 199B93, MAR5 attracted CIC, a Colombo-based agrechernical firm, to grow 
baby corn for the European market. After two seasons the company discontinued export 
production because it was unable to compete with exporters from Thailand, but has continued 
produce fresh, brined and pickled baby corn for the tourist hotels and chain restaurants. The 
third exporter is CBS, an established exporter of Asian vegetables to the Middle East !During 
three seasons beginning in maha 1993194 CBS contracted with four famer organizations (about 
100 farmers) to grow chilli, okra and canfaloupe. 63s is not operating in System l3 since April 
1995 because of the security situation. The declining trend in buyback cantrading is 
summarized in fable 6. It will be noted that in yak q994, excluding gherkins, about seven 
hectares of OCs were planted under buy-back mntracts, out of a total OC area of 695 hectares- 

With the major exception of the packhause, efforts by AAARD and MED to attract 
agribusiness investment to the region have aIss not been successful. Of the 21 commercial 
farms currently operating, only one is fully operational as a farm (growing bananas for the 
domestic and Middle East markets), and one, Sunfrost, is functioning as a coflection, processing 
and experimentation center. Only two of the 21, Sunfrost and CIC, have contracted with 
outgrowen. Many of the remaining farms are not expected to survive as business ventures. 

4 it should be noted that, although the packhouse, which is designed for a maximum daily 
throughput of SO tons depending on the product, was to have been utTied by any exporter operating in 
System 81, &us far only H e s s  has made signitificant use of h The main reason seems to be the high pdce 
that Tess must charge to break even. Increased packhouse throughput would cause this price to drop 
sharply. 



Table 6: Buy-back Contracts in System B, 1992 to 1995 

Season and Product 
. - 

I992 vala 
Butternut squash 
Bittergourd 
Okra 
Snakegourd 
Cantaloupe 
Yellow onion 
Cabbage 
Brinjal 
Gherkin 

Company 

Tess 
Tess 
Tess 
Tess 
f ess 
'Tess 
Tess 
Tess 
Sunfmst 

No. of No. of 

4992193 rnaha 
Chili 
Ye310w anion 
Okra 
Baby corn 
Gherkin 

Tess 
Tess 
Tess 
CIC 
Sunfrost 

21993 vafa 
Cantalcupe 
Baby corn 
Gherkin 

CIC 
CIC 
Sunfmst 

f 993194 maha 
Cantaloupe 
Okra 
Okra 
Chiii/okra 
ChiEi 
Gherkin 

Tess 
T ess 
CBS 
CBS 
CBS 
Sun frost 

6 994 yaIa 
Okra 
Cantaloupe 
Cantaloupe 
Melon/chili 
Gherkin 

CBS 
CBS 
Tess 
Tess 
Su nfrost 

1994i95 maha 
O ksa 
Melon/cRili 
Cantaloupe 
Okra 
Cantaloupe 
Gherkin 

Tess 
Tess 
Tess 
CBS 
CSS 
Sunfrost 



Source: M D  project impact monitoring records. 

In conclusion, MARD has not yet established production for export in System 8, 
H~wever, there is a reasonably solid base on which to build. Pess Agro Lld., has been exporting 
small quantities of mixed vegetables to Europe continuously since l S 2 ,  and is clearly committed 
to staying in System 8; Sunfrost is firmly established in System B with gherkins and will probably 
expand into other crops; and CIC and CBS have expressed plans to return to System 8 once the 
security situation improves. More importantly, the packhouse is continuing to function and 
hundreds of farmers are familiar with growing export quality products under Buy-back contracts. 

Two recent private sector initiatives provide additional evidence that System B is at least 
on the exprtes' radar screen. One is a proposal by a Sri Lankan firm to export relativeb large . 
quantities (at least ten tons per week] of low value 0Cs from System B to the Middle East (the 
Peace Air initiative). The second, is a Japanese firm tooking for a source of a h  for the 
Japanese market. 

The Impact on Farmer Organizations 

Since 9992, the MEA has looked to MARD for assistance in creating effective farmer 
organbations for the purpose of taking over the operation and maintenance of the, distdbutory 
and field canals and associated drainage canals. this has bsen a highly successful undertaking. 
M e n  the project started there were no functioning farmer organizations in System 6. me 
fanners of System 5 are now organized into q03 5cainaf organizations. Tke activities of these 
103 organizations are summarized in Table 7. Most of those that are not adive are IoczPd in 
areas affected by the security situation. 

Far the MEA, the main focus of the farmer organization work has been the D-canaf 
takeover. As a result of an intensive training program supported by WRD, the large majority of 
System B farmers understand that they one day have to assume responsibility for operating 
and maintaining fheir Bcanals. A mechanism has bsen put in place for moving each DCO to the 
point where it is able to take over its Bbcana!. Mast Bcanals are still being operated and 
maintained entirely by the MEA but, even in these cases, the W O s  participate in MEA training 
sessions on how to organize for effective WnalO&M. An important intermediate step is to 
have the LEOS perform Bcanal rehabilitation work (Essential Structural Ernprovements - ESl) 
under contract. Thirty six OCOs have performed this work When the BCOs demsnstmte a 
sufficient level of organization and managerial capacity they enter into joint operation agreements 
with the MEA. Twenty-six D60s are presently in this status and are expeded to take over their 
canals this yew. Once they have show the ability to mny out alt of the Q&M activities on their 
own, the Dcanals are turned aver to them. Thirty-three 5COs have now graduated from joint 
operation status and have fully taken over their Ckanals. 

Nut only are the farmers more capable of agerating and maintaining their canals, the MEA 
now has a much better understanding of the takeover process and of its remaining 
responsibilities after the takeover has been completed. MEA and DCOs jointly decide when to 
enter into a joint agreement and when to effect the takeover. Problems and obstades are also 
Jointly resolved. 

MARD has  also been very successful in getting farmer organizations involved in 
commercial activities. Of the adive BCQs, about 70 have received direct MARD assistance fix 



commercial activities. fifty four DCOs are involved in commercial activities, including paddy 
marketing, renting tractor and sprayer senrices, supplying agricuitural inputs, coconut cultivation, 
and consumer goods retailing. Several have entered into buyback cantracts to produce OCs for 
exporten. Many of these E O s  have demonstrated the abilhj to manage themselves as 
financially sustainable Businesses. 

Table '7: Farmer Organization Activities in System B 
I 

I 1 D a n a !  Takeover status* I 

I W d n g  Bakamma (System G), 37 DCOs have assumed joint management aad 33 have assumed full 1 
Cost knef& Ana tysis 

The MARD project rationale was that crop diversification was necessary to increase 
farmer incomes and mm'rnire economic returns on the land and water resources in Sysatem 8. 
The economic analysis in the project pager indicated that, if the project achieved its 
diversification target of 50 percent during the yak season, the internat rate of return (IRR) woutd 
be in the 15 to 28 percent range. Actual project experience shm ed that 3) fifty percent 
diversification in yah was neither appropriate nor achievable in &ystern B; 2) a much lower Sevel 
of diversification would Rave been sufficient to achieve an f RR of 15 to 20 percent;5 and 3) the 
project as designed generated significant quantifiable benefits not krlhj taken into account in the 
project paper. Despite not having achieved its main success indicator, MIXI proved to be a 
major development success. 

The cost benefit analysis presented in Annex 4 shows a ten percent rate of return based 
only on quantifiable benefits. These benefits are: 

1) increased incomes from crop diversification on iMgarted lands during yala; 

5 See Annex 3, Table 2 for data on net return per hedare for the major OCs in System B- . 
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s increased incomes from crop diversification on inigated lands during rnaha; 

. increased incomes from the produdon on annual crops and tree crops on non-irrigated 
homestead lands during rnaha; 

increased incomes from increased production resulting from infrastructure development 
in Zones 1 and 5 ( mostly paddy production); and 

the value of improved Dcanal O&M resulting from the K O  takeovers. 

The benefrt stream yielding the ten percent IRR is based on two key assermptions, First, 
it is assumed that W R D  has successfully initiated a m g  diversification pmcess that is likely to 
continue after the project has ended. Farmers now know that OCs are more profitable than 
paddy and have learned appmpriate cultural pradices. Sirniiar3y, traders nsw mutineb purchase 
OCs in System for sale in other areas. OC production can now be expected to grow on its own 
as banners became more sensitive to market opportunities. Second, it is assumed that the 
benefits to farnets and the GSL of Oana! takeover by W30s are large enough and sarffidently 
recognized for the process started by MEA and M R D  to continue. The projected benefits do 
not depend on any significant growth in exports. Although there are reasons for optimism, M has 
not yet been established that System B will successfully enter export markets as a result of 
RIIAWD's efforts. Based on experience to date, it can be expected that most sf the OC production 
from ten p m n t  of the yala area and 2.5 percent of the maha area be for domestic mafkets. 

As discussed in Annex 4, the quantifiable benefits on which the IRR ca!afatTan is based 
reflects the impact of certain intangible benefits, notably the M W s  increased agricuHutaf 
extension capacity, the improved research support the MEA receives fmm the MQA, improved 
seed and seedling supplies, improved marketing channels, and the success of the farmer 
organization effort. There are also a number of intangible benefits not reflected in the IRR 
calculation, of which three should be highlighted: 

MARD's crop diversification efforts have had an impact far beyond System B and even 
beyond the other Mahaweli systems, As a result of MAR0 activities, the MQA now has 
an active high priority OC research program, and the MahaweJi is advaly introducing OC 
cultural practices in its other systems. 

W R B  not only assisted the MEA in developing E 0 s  in System B, it provided critical 
technics! assistance in the national effort to transfer Panat O&M from the government 
to the farmers. Many of the guiding documents used in a!% of the Mahaweli systems were 
prepared by MAWD consultants, and the W R D  Patmer organization advisors sewed on 
the MEA's national-!eve! committee overseeing the transfer process, In this way lessons 
learned in System 8 were applied to other areas. 

For the last five years, MARD has played the leading role in developing a horticultural 
exporf industry in Sri Lanka. It pushed the process farther and more rapidly than any 
other development prsjed or government agency. Atthough the short-term results have 
been disappointing, the projed has significarntjy shortened the learning cunre and both 
System B and Sri Lanka are now better positi~ned to move into export markets on a Iarge 
scale v&en the conditions are oppoftarine, 

For the past three years, W R D  has taken the lead in making MEA staff and farmers and 



thousands of sdmol chikiren aware of the importance of Integrated Pest Management, 
protection of elephants, reforesting denuded drainage streams, and ?resewing wetlands. 
All of these programs are popuk in the MahaweBi and will now continue on their own, 
except for the lBM program which has already secured outside assistance from the FAO, 
CARE, and the private sector. 

These four benefits, which are non-quantifiabte at this time and were not used in the IRR 
calculatisra, could pmve to be MAWD's most significant impact over ithe long tern. 



CHAPTER 4 

FACTORS EXPLAINING PROJECT IMPACT: LESSONS LEAWED 

The MARD project represents a unique effort to increase small farmer incomes through 
crop diversification in ihgatsd areas. The projed had a clear end-of-project target - increase 
fanner incomes by 50 percent mainly by shifting produc3ion in the yaIa season from low-income 
paddy to high-income other m p s  - and a well defined strategy: 1) generate and disseminate 
new agricultural technologies; 2) introduce appropriate itr5gatisc design and water management 
practices suitable for growing other mops; and 3) improve marketing channels and deveiop new 
markets. 

This strategy was aggressively irnpiernented. The project did not achieve its quantitative 
targets, but did push the change process as far as it could during the .relatively short project time 
m e  fn the process, many vaiuable lessons were learned that are applicable not only to other 
Mahaweli systems, but to many ambitious agricu%tarre development projects in irrigated areas. 

Infmducina C r o ~  Diversifcation on Pad* Lands 

A basic project assumption was that the increased incomes obtainable from the 
pmduction of other crops would induce farmers to shift away from paddy. !When the project 
started, the production system was based firmly on two paddy aopa. The production and 
marketing systems were both firmly established, a!?hcugh incomes were iow. Csowing other 
m p s  meant feaming new culturd practices, reallocating labor time, and depending on new 
markets that were both less certain and Bess well under&&. 

f he project proceeded systematically to Entraduce new mops. Adaptive research was 
carried out on research stations and on farmers fields. Once appropriate varieties and cultud 
practices were identidied, the crops were disseminated to farmers through the extension system, 
The projed had intended to introduce improved water management pmcttces at the tefmout and 
farm levels but these proved not to be necessaay at the levels of production achieved by the 
farmers. Finally, the project waked on developing markets for the new mps.  

The end result was that a large percentage of farmers chose to grow other crops, but not 
at the levels anticipated on the project design. f he project objective was to have System 8 
farmers move away from paddy to other mps as the major source of income during the yala 
seascn. What has occufred is that farmers have accepted OCs as a means of supplemmaing 
the income they earn from paddy production but not as a major source of income that substitutes 
far paddy. The best OC farmers produce as much as they can with farnib labor; and most chose 
to produce much Bess. For these farmers, producing small quantities of OCo fur local markets is 
a low risk proposition generating small but welcome increases in income from their one hectare 
of irrigated land. 

The key factor explaining the small area planted to other crops is that, unlike in System H 
Mere there is not enough water far farmers to grow two paddy crops, famen in System B have 
a &dce regarding whether or not to grow other crops. The choice is between earning increased 
incomes by shifting from a relatively simple farm enterprise to a more complicated one, at 
continuing with the existing enterprise and accepting existing incomes. Give3 that chdce most 
&ose stay w*tR what they knew best. This factor alone explains why System B farmers are 



planting five percent of their irrigated area in yafa to OCs instead of 50 percent as called for in 
the project design. 

However, although the farmers did not abandon one fanning system for another, they did 
integrate OCs into their production systems. There b no way to b o w  how fast and how  far the 
transition to OCs will go, but there is no question that it has started. In some Iocalities (units) 
over 716 percent of fanners grow crops other than paddy an over 10 percent of the irrigated area 
during yala. (See Lalith and Gleason, Repart on the Yala 1994 Crop Diversification & CuKvation 
Census in Mahawek System B, MARD, 1994.) In other !ocaiities, virtualiy no farmers have 
chosen to grow other crops. Most localities are in between, clustered around the average (45 
percent 05 farmers growing OCs on five percent of the area). These variations betwen tocaflties 
provide insights into h a  main factors affecting crop diversificafion in System B.6 These am 
swmsnarized below. 

e The strongest determinant of crop diversification was the experience of the farmers. me 
most experienced farmers were able and wiHing to adopt new and more demanding 
cultural practices whereas more recently settled farmers, many of whom had never 
farmed before, were fully engaged in learning how to grow paddy and manage a farm #at 
is producing on!y one easily marketed crop Good extemion programs that were effective 
in improving fanes skills were also a factor. When M& transfend extension staff f m  
high QC produdion areas to Iow production areas, OC production in the tatter areas 
increased measurably. (See MAW83 4995 Annual Workafasa, January a995.) 

a Fanners must perceive a crop to have a secure market before they will grow it in 
significant quantities. Although at least 40 GCs 2 ~ 2  g r ~ m  in System B, a2 OCs account 
for the bulk ~f the production. (See  tab!^ 3.) Almost aii of the OCs produced in System 
E3 have well established and te!Si\rely stable domestic markets, and most have a 
relatively fong shelf life if properly stored. These crops are now firmly established in 
System B. Produdion of perishabtss for new markets, however, has not been 
established, Farmers will not grow these crops unkss they have contracts with firms th& 
have a proven track record, for example, gherkin production for Sunfrost. The returns to 
land and labor far the major 8Cs are presented h Annex 3, Table 2. ft will be noted that 
these crops, including gherkins, all have we!! established markets and, excluding yala 
4 993 which was adversely affected by heavy rains, all of the craps showed reIativefy 
stable returns. 

. Labor requirement was an irnp~rtant determinant of crop diversification. The m p s  that 
. required the least labor per hectare were the ones that were most readily adopted by 

farmers. f he most obvious example is bananas, which require dafiveiy F ie  tabor once 
ths tress are planted. From almost no production in 1992, bananas have become the 
second largest OC in System B and will probably be the largest by 1996. Greengram, 
cowpeas and groundnut &re also popular with farmers because they have refatively low 
labor requirements relative to most vegetables. 

More generally, labor requirement is the main factor explaining why the percent of area 

6 Gleason, Lahi and Perera, lnvestiaation of Fadors Associated with Cror, Diiersificatiion in hidk 
Lands in System 0, MARD jf 993) presents the findings crf a M R D  survey assessing ,the importance of the hllcMng fadws 
with respect to crop diversification: length of residewe in System B, educational level sf h e r s ,  years offarming 
experience, membership in h e r  organizations, extension, marketing, and tand sw-iabiHy- 



planted to OCs is so low. Even the most progressive System B farmers have grown onfy 
what they were able to cultivate with their own family labar. The combination of uncertain 
demand in OC markets and low profit margins, has made most farmers unwilling to take 
the financial risk of hiring laborers for OC production. 

.nnt~cducina Ex~ort Agriculture to System B 

MAR0 put a tremendous efiort into developing export agriculture in System B. Project 
interventions were aimed at a!l levels of the production and marketing chain, from the producer to 
the Final markets. in many respects this turned out to be the most unique and useful €earning 
expeiience offered by the project. 

M R D  staff recognized from the outset that this would be a very difficult and risky 
undertaking, Sri bnka  had only one significant success in the high value market -- gherkins; 
and System 8 had virtual9y no experience in producing UCs of any kind, much less high quality 
products for diseriminat~ng markets. Other Asian countries, notably Thailand, had a iong he& 
start on Sri Lanka. Wrthin Sri hanka, other regions closer to Colombo with more devetoped 
inhstrudure and in same cases better gmwing conditions, seemed to be in a better position to 
supply these markets than System B, 

However, the potential payoff was seen as justifying the effort and risks, There were 
dearly large overseas markets for crops that could grow in System B, Pod harvest tiandling 
fadfifies, including a cord chain, could be installed as necessary; and links bemen farmers and 
exporters and between exporters and impeders could be established. Marketing trips were made 
to Europe and Asia in 6999 and 1992; the packhouse was completed in 1992; and MARD 
assisted the packhouse owner in negotiating buy-back contracts with hundreds of farmers. At 
fha same time, W R D  with MED support made a determined effort to attract investments in 
ammereid rams which woutd enter into buy-back eontracts with oufgrowers, serve as collection 
and grading centers, and utilize thc packhouse facilities. 

The lessons teamed were as follows: 

Fat MARD. the easiest part of the task turned out to be aettina farmers to clmw export 
~lualitv produds under contract. At the stat3 of the project System B farmers had no experience -- 
ather than growhg paddy as a cash crop and smalf quantities of ather crops far home 
eosasurnpfion. Beginning in 1989, Sunfrost began contracting with individual farmers to grow 
gherkins. fn 3 992, Tess entered into buy-back contracts with farmer organizations to purchase a 
Y ~ M ~  range of Asian vegetables. Famsrs proved willing and abie to enter into these 
rekdionships. The key proved to be effective extension support. Fanners had to team about 
contracting, then had to learn how to produce, harvest, grade, package and store export quality 
pre.%uds. On the case of Sunfrost, the exporter provided the necessary extension staff. 11n the 
case of Tess, MARD provided not only the extension staff and darner organization support, but 
also technical expertise in buy-back contracting and post-harvest handling. 

MARD also  roved effective in introducincr Svstem B produds into markets where &ey 
muid compete. The project's horticulture and expor? marketing staff had extensive private sector 
.-r 

e~qekience in b i t  and vegetable exports. Many of the projectEs Wid shipments generated orders 
far larger quantities. M a %  the project discovered is that a'mpohters are constantfy looking for 
dsgendable sources of competitively g r h d  quality products. The key was knowing huw the 
international marketing system functioned and how to esfabRsh initial contacts, Project st& 



were more experienced in the high income European and Asian markets than in the low income 
Middle Eastern markets, so most of the progress was in the former. 

The proiect's most intractable ~roblarn was the inability to attract exporters and investors 
into Svstem B. Ta go from trial shipments to commercial shipments requires the full range of 
support sesvices, fmrn seed and other input supplies, to hawesting, collection, grading, coding, 
processing, packing and transporting, The pmjed found that these services could only be 
provided through private sector investment and long-term commitment. Sunfrost assigned a 
strong manager to System B, hired a staff of extension agents, and invested in a wmrnerciai 
farm that serves as a collection point, brining center, and site for adaptive research. MARD 
succeeded in attrading private investment in a mid chain which was absafutefy critical to the 
increased production of fresh produce for export. Other efforts to attract investors, however, 
proved largely fruitless. The most frequent& cited reason was the security situation, but there 
were other factors, notably System B's remotmess and lack of infrastructure, especially roads 
and telesamrnunications. These were all problems beyond W R D s  control, 

There was also the broader problem that the fruit and vegetable export ssct~r was not 
seen by Sri Lankan investors as highly lucrative. Gherkins continue to be Sn Lanka's only 
significant vegetable export. Several Sri Lankan businesses also export matit quantities of fresh 
fruits and vegetables to the Asian market in the Middle Eart. F Q ~  the Wit and vegetable export 
sector to attract major private investment, it wifl be necessay for the government to provide 
whatever incentives are necessary to create a highly developed and efficient support system 
comparable to what is in piace in other successkzt exporting countries such as TkaaiIand, Kenya 
and certain Centid American countries. W&hout a national commitment of this type, it will be 
very diicutt for project like MAR0 to achieve significant successes no matter how sound the 
strategy and how determined the effort. 

Strenethenha Farmer Or~anizatiens far ID-canalO&M 

With MARD's assistance, the MI34 has achieved exceptional success in establishing 
effective farmer organizations in System B. The key was to provide farmers with reasons to 
organize. One of these reasons was the need to take over Ibcanal O&M from the MEIL ?he 
MEA developed a program, spearheaded by the Managing Director himseib, for informing farmers 
of the need for and benefits of farmers taking over the 8-canals- The MEA also established 
committees fa meet reguiariy DCO leaders to discuss tamers' needs. The h E A  has 
developed an admirable record sf being responsive %a farmer requests expressed in these 
meetings. MARD also provided a third reason - the income derived h m  K O  cornmetcia! 
activities. 

MARD support for FO commercial activities had begun earfier in the project with the 
ULFOs, and was expanded with the newly formed DCOs. First, the project provided tractors to 
the most effective organizations. Later, the gmject helped finance DCO Enput supply shops and 
revolving seed commercialbation fronds. In q994 and f992, the project also worked closely with 
the darner organizations in negotiating buy-back cantrads with exporters. And, in 1994, the 
project was instnomentat in getting many lXQ% invoived in collecting and selling paddy to the 
Paddy Marketing Board, MARD also worked w*th MEA in arranging for 14COs to do "essential 
structural impr~vernent~ (ESI) work on Dcanals under contract As the level of mmmeeai 
activity of many lDCOs increased, M U D  provided business and financial management support 
by assigning enterprise managers to selected X Q s  and conducting audits that helped introduce 
improved financial management practices. 



The main factors explaining MEA and MARCYs success in strengthening farmer 
. . , .  , . 

organ'izatl~ns wbre: . 
, . 

Fanner organizations in System B gained valuable experience in Hlwacing together by 
carrying a d  m r n d a l - v ~ t u ~  and pmvidiing mmrcid sewices for their members. 
MARD training in business and financial mamgement was a critical part of this+ pmces-  
The activities sf these organizations are financially sustainable and many of h 
organizations have the expertise to manage #em in a finencialjr sustainabk way. 

a Farmer organizations are most sustainable when ahem is an economic bass €0 support 
their activities. an Zones 9 and 5, the ievd of economic activity makes it possible for 
farmerr organisations to provide vafuabla services to their members end be financial@ 
viable. In Dries 3 and 4, farmer!; do not fum organizations because the level of 
economic adWi is too tow for the organization ta generate immediate benebits w break 
even financially. 

W R O  d i s w w d  early On that there were very few reasons for fmers to organize. ?ha 
irrigation system mwld easily support two paddy crops, paddy was easily marketed by individual 
bamers, farmers had devabped the view that the government Mi! afways maintain the enfire 
irpigation system froan ah8 main canal to the farm at no cost to !he farmer, and O@s could be 
gwm in most areas wi?hou! farmer organizations managing ths water. Pmjed expefience a h  
showed no one activity was enough to motivate farmers is form strong orgaahtians. Attempts 
to fom ULFBs around commercial activities in 3990 and 11991 had only limited success. 
Similarly, contracting with ME4 $0 caw out ESI work generated income for farmer groups but did 
r a d  provide a basis for cohesbe, cooperative effort. Finatbj9 fanners who had no prior emence  



M R W s  major acmmpiishment in System 8 was to begin the transition process fmm a 
paddy-basecd economy to one based of diversified agricultural production. This transition has 
many facets which must continue after the end of the project. The most irnpomnt 
accomplishments thus far am: 

farmer incomes have increased by ?e percent as a resu# of increased C C  produdion; 

a large number of fanners am now organized into effective DC& and ere in oubstmtiat - 
control of Me apemtiun and maintenance of their M n a k  and turnouts; 

.% 

private Cotombbased agribusiness have devefoped an inmeas& understanding of 
expwt markets for f r u i  and vegetalrks and of how to work with smII groducers in 
System B; 

M E 4  institulionaf organizers in System 8 have became e f f m s  h forming vofuntary and 
sustainable famyr organizations capable of operating and managing Dcmats and for 
undertaking mrnerdal adiwities; and 

* 

at the national kvd, ZRe MEA is more knlwviedgeable abut OC produdon and 
rnafieting; the MOA has developed an OC research program; the MEB, ElEQ and EDS 
has gained expen'ence on fnr'i and vegetabae export promotion; and there is an 
GSL undststmding of and commitment to OC pmdudion in irrigated area, espeMfyfor 
export. 

The project has thus atready made a major difference in System B and at the national 
fevel, but important next steps are required to take maximum advantage of what has been 
accurnplishd. I f  these steps are not taken, not only wiBf many aspects of the bnsiim came to 
a halt, mueta of the progress already achieved muld be reversed. 

MAR0 su&eded in firmly establishing OC production in System B. but did not succeed 
in substituting OCs for paddy as the major cash crop during the yak season. The q&m ~ n r v  
is: what next? How important is it that the afea planted to QCs in yala increase sigaificantfy 
above the existirag five p m n t ?  The original pmject rationale that the value added Wrn two 
paddy crops does not provide an adequate economic return on the System B land and water 



rssources is still vatid. And the original project assumption that a significant shift to OCs during 
the yafa season would substantially increase the return on the System B invesfment as well as 
wbstantialy increase farmer incomes also remains valid. It would seem that, in &der to 1) 
obtain a satisfactory fate of return on System B Iand and water, 2) increase farmer incomes 
above the poverty lev&, and 3) increase the pmdwdlvity of inigated Band so that tamers can 
assume a significant share of irrigation 08M costs, klASL camnot stay satisfied with having a 
large numbs of fawners g m w  small quantities of OCs. The long range target has to be a 
substaatiai increase in OC pmduction during yzla. ' 

O The MEA should continue to implement the many valuable innovations introduced by the 
project with resped to inigation system design and operation, h m  the main canal down 
to the field canals and Iowlsnd drainage wnds, induding the 92-month irrigation system. 

Increased ProducZion for Exmrt 

The Mure remains impossible to predict. On the psitive side: System B atas a a d  
chain; banners have had experience witk buy-iba& wnttads and producing crops to exacting 
standards; exposters have established market links with farmers and farmer srgan'riatioras; and 
expxters operating in System B have gained expfence in the high income Asian and European 
markets. On the ne$ath side, the reasons for the la& sf progress remain: tf~e security mation 
in System 8; poor in fras~~erm,  especidb mads arid csmmunications; seed shortages; lack of 
farmer experience in pBOdudon and post hawest handfing; lack of grades and sW~d&-&; pew 
packaging; and the lack of prucessing fadliies to absorb the low grade pduds. 



These problems are not easily overcome. Some are unique to System 8; others are 
systemic at the national level. A critical mass of high value exports is required before the proper 
support system can be economically justified, and this requires a joint government-private sector 
commitment at the nationali level. It must ahso be recognized that, even in the context of a 
steppad up national effort to promote fruit and vegetable exports. System B suffers serious 
disadvantages vis a vis other regions of Sri Lanka. It dues not appear advisable for the MASL to 
be too far out front with bald, expensive initiatives in System B. The private sector is now weil 
aware of System B's paoduden potential and if System B has comparative advantages in the 
pduction of W t s  and vegetables far export, the private sedor will idenafy them. The 
mmmmded s!m~45 boa the M€A and donors is to respond quip* and aggressively to targets 
d opportunity as they arise. &ampies would be the Peace Ak in,'tiative and the Japanese okra 
inquiry. 

Recommendations 

e The MEA and others must be ready to support pfiwate sector initiatives ire System 8. The 
mast impdant ac t i~n  for MEA to take at this time is to retrain We extension staff and 
utitiie it to facilitate linkages with fanners. The EIED, AgErat, and other resources shaufd 
Be utilized in support of System B export initiatives whenever necessary. 

Looking beyond System B, the GSL should assess the country's policy framework and 
support system for high vafue fruit and vegetable exports, indvding roads, 
wrnrnunications, seed import poky,  cargo space, post harvest handling faciiities, and 
proper packaging, Where private investors need to take the lead, (eg., air cargo space 
and Post Rawest handling) the government sho~ild offer incentive systems, technical 
expertise and other support as appropriate. . 

Strenathenina Farmer Omankitions 

Progress has been uneven across the System. Table 7 shows that the most active 
DCOs am in Elllewewa, Dimbulagata, Vijayabapura, and Darnminna blocks (Zones 1 and 5)- 
Twenty-hrve, of the 24 DcanaIs in System B ahat have been sornpietefy taken over, and 21 of the 
25 #at are under joint M WE0 management are in these two zones. All of the €SO contract 
work performed for MEA has been in these four blocks. Sinailam, most of the K O  commercial 
activity is in these four blocks, although the 13Cbs in Sevanapitya and Senapura b l e s  (Zone 2) 
are not far behind. 

At this time, the sustainability of the 60 or so DCOs with whom MARD has worked most 
closely appears promising. Many of these DCOs am now initiating their own comrnerciat 
activities withob4 WRD or M E a  assistance. Several have expessed the intention to form famer 
companies at the btock level. Whether the Bcanal takeovers are as sustainable remains to be 
seen. The next 2hree to four years will be critical. If progress to date is reversed, it is very likely 
that the Dcanal takeover will not occur #us setting back plans to make Bcanaf O W  in System 
B financial!y sustainable. 

The situation is even more tenuous for the 45 D@Os who have made the least progress. 
These organizations have been registered and participate at the PCC meetings, but they have 
not undertaken any commercial activities and have made little progress toward taking over the C9- 
canals. They have little chance of becoming self-sustaining untii they receive the dose training 
that was provided by MARD and the ME4 to the more advanced BCOs. 



Recommendations 

. The MEA must continue to provide technical, organizational and financial support to the 
DCOs in Zones 1 and 5, and increase edforts to make the WOs in the other zones into 
effective and cohesive farmer groups for both water management and for commercial 
activities. In as fat as is possible, M€A should channel its devetopment program through 
the fanner organization strwcture, thus making the farmer organization centmi to the 
farmers* needs and providing farmers with the oppar!unity to jointly manage all ME3 
programs, This w*ll require continued commiment and follow up from MWs Managing 
Director and General Manager and MASL full support, including budgetary support. 

MEWS joint management prognrn can succeed only if the joint management structure 
based on oarnmiftees made up of farmers and MEA of8ic.e~ committees is effective. This 
means fhat those committees must cmtinue provide solutions to the problems jointly 
identified by fanners and M€A officers. Othemdse, fanners will lose interest in attending 
committee meetings. 

e At the national level, it is critical that the GSb renew its commitment to gutting D-canal 
management in the hands of farmers and making Q-canat Q&M financially bcH-sustaining. 
This requires increasing the 0&M fee charged by the MEA at the same time that DCOs 
are being forneb. Bt must be made clear t~ famew that Dcanal O&M wilt be more 
effedive and will cost them less and be more responsive to their needs if they take it over 
compared to leaving it in the hands of the MEA. As this is a poltically charged issue, it 
must be dealt with on the national Bevet. 
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ANNEX 2 

PROJECT OUTPUT lNDDCATQRS 



Project rroal: to obtain 
maxlrnum betnefib from 
System B land and water 
resources 

Project Purpose: increase 
farmer incorns through 
increased productivity, 
improved markets and 
improved Irafmstructum 

T; 
Achievement of Log 

Target 

45% return on incremental 
investments 

I) Avg. net farmer income 
increased by 50% aver 
income from 2 paddy craps. 

2) 40% of maha end 50% of 
yala planted to non-paddy 
crops. 

3) '25% of farmer 
households engage in 
commerdal explaitation of 
homestead 

4) Farm portion of irrig, 
system operating at 70% 
efficiency 

5) Recurrent ossk of the 
irrigation system borne by 
GSt reduced by 25%. 

tble 1 
cal Framework Targets 

End-of-project 
status 

10% return on MAR0 
investment 

I) Avg. net farmer 
income increased 16%. 

2) 9.5% of rnaha and 
4.9% of yala planted to 
non-paddy crops, 

3 )  80% of HH growing 
cash crops on 
homesteads. 

4) This target was 
dropped. 

Dessriptisnl 
Comment 

Based on quantifiable benefits only. 
(Qw Annex 4.) 

Project Outputs 



Generation and 
dissemination sf new 
agricultural technologies 

Improvement of water 
management 

Project outputs (continued) 

Establishment of farmer 
organizations 

a) Production 
recommendations 
published for 10 crops. 

b) Continuing program of 
trials on farmers' fields. 

c) 10 diversified crops 
tested and introduced on 
farmers' fields 

a) water use reduced to 
within 20% of requirement 

a) 250 of 917 turnout 
groups have effective 
respsnsibility and control at 
the turnout and farm lavefs. 

b) 25 out of a total of 55 
ULFOs care fagally 
regist@red, operate D- 
canals, and engage in 
commercial activities 

a) 10 recommendations 
published. 

b) seasonal programs 
ongoing. 

c) I 0  plus 

Target dropped. 

a) 937 turnout groups 
have control sf water 
management at turnout 
and farm levels 

b) 14 2 DCOs registered; 
103 active 

a) Big onion, cantaloupe, baby okra, 
chili, baby corn, greengram, organic 
fertilizer, mango, potato, capsicum. 

b) Agronomy, homestead production 
(annual and tree crops), lPM 

c) Cantal~upe, baby corn, baby okra, 
sweet potato, potato, greengram, 
Cowpea, butternut, etc, 

Target not relevant because of 
abundant water. 

- 112 DCOS tegistered - 65 DCOs engage in commercial 
activities - 70 DCOs manage theft 0-canals fully 

or jointly with MEA 



Development of farmer 
support .terviees 

Construction of irrigation . 
and drainage infrastructure 

a) 20 market studies 
completed 

b) 5 post-harvest handling 
facilities opcmting, of which 
at least one f ~ r  export 

c] 5 commercial farms 
operating 

a) 200 km aP canals 
Ib) 10 km. of access roads 
6 )  250 km of drainage 
canals 

- -- - 

a) 17 studies completed 

b) 5 post-harvest 
facilities 

c) 5 commercial farms 

a) fruit chips (Wetnam); ANUGA; local 
market survey; Singapore (2 repofis); 
Bahrain; Saudi Arabia; Dubai (3 
reports); Hong Ksng (2 reports); 
Kuwait; US.  supermarket chain; 
Austmlia cantaloupe; Paris; baby corn 
business plan. 

b)Tesspackhouss - Sunfrost gherkin brining center 
- CBS okra cotledion center 

CIC baby corn collection center - 127' farm-level onion stornge 
facilities 

c) Vajira; SPD combine; Sunfrost; CIC; 
Aththana 

The main drains in Block 563 have 
been completed. The remaining 220 
km of drains are bottomland drains 
awaiting settler arrival, 

AND DAI CONTRBCT DELIVEFSABLES 

Table 2 
DA1 MARD It Contract Deliverables 

Output 

.i 

Target EOP 
status 

Output Description 



Seasonal research 
programs 

Seasonal extension 
programs and reports 

Commodity production 
assessment report 

Semi-annual reports on 
commercial farms 

Mass media extension 
publications distributed to 
at least 3,000 farmers 

Farmer training programs l6,OOO 
farmers 

37,400 
farmers 

4. Burleiyh: Chili IPM report 
J. Burlaigh: Gherkin fPM report 
J. Burlaigh: Chili in Ellewwa 
Reggie John: Grapes 
Ragyie John: Baby corn, okra seasonal reports 

Gleason: Yala 1993 report 
Gleason: Maha 1993194 report 
Gleason: Ysla 1994 report 
Gteason: Maha 1994195 report 
Glsason and Lalith: Special extension report 
MEa season reports: 4 

Baby corn, baby okra, cantaloupe, chili, b' 
onion, zucchini, asparagus, garlic, hybrid onion, 
sweet corn, strawberry, aubergine, baby 
eggplant, mango, papaya, lime, lemon, 
groundnut, greengram, cowpea, gherkin, 
blackgram, medicinal plants 

YP desitva: Big onion 
YP deSilva: Chili 
YP deSilva: Mango 
YP deSilva: Potato 
YP deSilva: Nursery Management 
Nirnal Wickfamarante: Water Managarnent 
YP deSilva: Crop Recommendations 
I. Padmasiri: Manga Culfivation 
C. John: Grape Cultivation 



Specialized technical 
reports 

GRN Gunawardena: On-farm Drainage in 
System B 
KR Neil Bandara: feasibility for 12 month 
irrigation 
H. Ratnayake: Medicinal Crops 
Gleason et at: Factors associated with crop 
diversif. 
K. Srivastava: Big onion storage report 
Cyril: Livestock production in System B 
Guise and Wilson: Post hawest management 
sf okra 
C. Davis: Wetland development, reforestation, 
etc. 
Y P dtaSilva et a!: Elephant-human conflict 
Ajanta Perera: Water quality report 
tin de Alwis: elephant protection in System B 
U.G,A. Abeygunawardena: DCO and FC 
evaluation methodology and presentation of 
results 

Table 2: DAI MAR0 II Contract Deliverables (continued) 

Output target Output Descripti~n 

Fruit chips (Vietnam); ANUGA; Analysis of local 
products; local market survey; Singapore (2 
reports); Dubai (3 reports); Hsng Kong (2 
reports); Bahrain; Saudi Arabia; Kuwait; U.S. 
supermarket report; Australia cantaloupe; Baby 
corn business plan; Parson's okra follow-up - 



Test rriarketings 

Commercialization Fund 
grants . 
-.- - 
Farmer organization 
income generating 
investments 

Review of construction 
plans 

Inspection of construction 

Reports covering on-fslrm 
water management 
research 

$5 mill. 

$6 mill, $2 mill. -- 

Cantaloupe sea shipment to Heng Kong; 
cantaloupe air shipment to Hong Kong; Baby 
corn to Patd in London; Okra shiprnantr to 
Frankfort, Rome, Zusljck, Paris, Copenhagen; 
Cantatoups to Dubai; Baby corn to Cologne 

I" 

Majority of grants to farmer oprdanizations for 
commssrcial adivities. (See text tables 1 and 2.) 

Tracton: 25 DCOs 
Seed commsrcialiration fund: 46 DCOa 
Weighing scales: 46 DCOs 
Sprayers: 6 DCOs 
Input shops: 11 OCOs 

Rs. 140 million at Wo. 40 oxchange rate 

Rs $8Q million at Rs. 40 exchange rate 

f 995 summary report 

- 
-. - 



ANNEX 3 

CROP DIVERSIFICATION STATISTICS 



Table 1 
Crop Cullivstion Progress 
Mahawali System B (1 990 -1 994) 
Inlgable fields 

Yala 
Season 
1990 
1991 
1992 
1993 
1994 

Total 

Maha 
Seaaon 
1990/91 
1991 /92* 
i w m  
1 w3/94 

. lW4Bs 
Total 

Total 
area 
(ha.) 
10,329.9 
10,106.0 
11,008.6 
12,370.3 
14,287,O 

Toial 
area 
(ha.) 
10,557.6 
10,956.0 
10,36di.o 
12,807.0 
14,360.0 

Paddy 
(ha.) 

9,967.6 
9,628.1 

1 O,43 1.7 
11,780.6 
13,592.1 

Paddy 
(ha.) 
1 0,Sl 3,Q 
10,852.5 
10,205,Q 
12,609.4 
14,142.3 

Mahawsti Economic Agency data 

Mahaweli System B 
Homestead 

Total Total 
Maha cultivated homesteads 

Season area (ha) 
199293 490.9 13,125 
1393'94 588.1 16,373 
1994/F)5 1.327.5 10,057 

No, of 
cultivated 

homesteads 
6,925 

11,472 
15,248 

Percent 
OC 

3.51 % 
4.73% 
5.24% 
4 . m  
4.86% 

Percent 
OC 

0.41 % 
0.94% 
1.55% 
1.54% 
1.52% 

Total 
incorne 

(Rs. lhous.) 
23,568 
10,927 

Total 
farrnera 

10412 
9937 
9901 

12647 
14431 

Total 
farmers 

10,456 

16,388 
"1,873 
14,360 

Income per 
homedead 

(Rs,) 
3,403 

953 
2,551 

OC % OC 
farmers f~rmers 

2945 28.28% 
3562 35.85% 
3423 34.57% 
4190 33+13% 
6476 44.88% 

QC % OC 
farmem farmers 

1,461 11.'i3% 

Tatal 
Income 

(Rs. thous.) 
128,015 
51,833 

21 3.01 0 
164,532 
142,476 
699,885 

Total 
income 

(Rs, thous.) 
98,607 

.l60,795 
180,056 
73,571 

123,815 
636,843 

Income in only paddy 
Total income 
lncreabe in incame 
(Rs, thous.) 

Yala wasons 
Maha seasons (Irrigated) 
Mahe homesleads 
Total (1 990 - 1  W5) 

Income if 
paddy only 
(Rs. thous.) 

119,287 
49,205 

196,679 
157,609 
121,125 
643,m 

tncorne if 
paddy only 
(Rs. thous.) 

97,867 
1 58,284 
176,961 
71,899 

1 16,603 
621,613 

Incr, in 
income 

(Rs. thous.) 
8,728 
2,647 

t 6,330 
6,923 

21,351 
55,979 

Incr. in 
lncome 

(Re. thous.) 
740 

2,511 
3,095 
1,673 
7,211 

15,229 

% incr. Increase 
in income per farmer 

Rs.) 
7.32 2,963.6 
5.38 743.2 
8.30 4,TIO.r 
4.39 1,652.2 

17.63 3,297.0 

% incr. Increase 
in income per farmer 

Rs.) 
0.76 637.2 
1.59 
1.75 1,600.5 
2.33 573,2 
6.18 2,279.9 

Total Income if Increase in Percent 
income only paddy income increase 

699,885 643,906 55,979 8-89 
636,843 621,613 15,229 2.45 
73,397 73,397 

1,410,125 1 ,265,519 1 44,605 1 1.43 



Table 1A 
Crops Culbivation Wagreas - Zone 1 
Ellwewa Block (1 990 -1994) 
lrrigable fields 

Yala 
Season 
1990 
1991 
1992 
1993 
1994 

Total 

Maha 
Season 
1 !XI131 
1 99 1/92'' 
1992193 
199394 
1994195 

total 
area 
(ha,) 
f ,892.9 
1,857.8 
1,999.6 
2,116.3 
2,121.0 

Total 
area 
(ha.) 
1,980.0 
1,968.2 
1 ,m,o 
2,235.1 
2,244.0 

Paddy 
(ha.) 

1,812.2 
1,819.l 
1,808.3 
1 ,9l 4.8 
1,918.4 

Paddy 
(ha.) 

1,973.7 
Y ,W6.9 
1,911.2 
2,176.4 
2,170.7 

Total 
* Mahawel Economic Agency Data 

Crop Cultivation Progres~ 
Ellewewa Block 
Homestead 

Maha Total Total 
Season cultivated hwnmteada 

area (ha) 
I 992m 123.8 2,824 
1 993/94 184A 3,Q46 
1994195 252.2 3,065 

Total 

OC Percent 
(ha.) OC 

14.3 0.72% 
41.4 2.08% 
78.8 336% 
58.7 2.63% 
73.3 .$.27% 

Number of Total 
cultivatad Income 

homgsteads (Rs, thaus) 
1,899 5,120 
2,275 2,858 
2,667 7,777 

15,753 

Total 
Total OC Percent income 

farmers farmers OC farmers (Rs. thous.) 
191 1 673 3522% 23,7130 
1962 937 47.76% 27,496 
203% q078 53.69% 41,845 
2394 1110 46.37% 29,525 
2121 1283 60.49% 24,725 

147,372 

2,001.0 

2,010.0 
2,235~3 
2,244.0 

lncome per 
homestead 

(Rs.1 
2,896 
1,255 
2,916 

Total 
Total OFC Percent OC income 

farmers fanners farmers (Rs, thous.) 
422.0 21m% 18,648 

29,323 
623.0 31.00% 35,638 
724,O 32.39% 13,272 
819.0 36.50% 20.443 

lncome if 
paddy only 
(Us. thous.) 

21,859 
26,602 
35,768 
27,045 
17,982 

129,258 

Income if 
paddy only 
(Ra, thous.) 

18,431 
28,39!5 
33,965 
12,548 
iB.221 

Incream in 
i n m  

(Rs, thaus.) 
1,921 

894 
6,077 
2,481 
6,743 

18,lI5 

Increase in 
income 

(Rs. thous.) 
21 7 
927 

1,671 
724 

2.222 

% increase Increase 
in lncome per fanner 

(As.) 
8.79 2,853.6 
3.36 953.9 

16.99 5,637.6 
9.17 2,234.7 

37.50 5,255.9 

% increase Increase 
in income per Crmer 

(Rs.1 
1.18 51 3.3 
3.27 
4.92 2,681.7 
5.77 1,000.4 

12.19 2,712.8 

+rime if only paddy 
Total Income 
Increase in income 
(Rs, thous.) Total Income if Increase in Percent 

t n m e  only paddy income increase 
Yala seasons 147,372 129,256 10,115 14.02 
Maha seaeons (irrigated) 11 7,322 111,561 5,761 516 
Maha homesteiids 15,753 15,753 
Total (I !XI0 1995) 280,446 210,817 39,630 16.46 



Table 1 B 
Crops Cultivation Progress - Zone 1 
Dimbulagala Block (1990 -1994) 
Irrigabk flelds 

Season Total 
area Paddy OC Percent Total 
(had (ha.) (ha.) OC Farmers 

Yala 1990 2,116.8 2,040.7 76.1 3.60% 2127 
Yala 1991 1,511.5 1,458.3 53.2 3.52% 1 545 
Yala 1992 0 1,862.2 81 .G 4.21 % 1 944 
Yala 1993 2,124.0 2,049.3 74.7 352% 21 24 
Yala 1994 2,440.9 2,341.4 99.5 4.08% 2441 
Total 

Season Tdal 
area Paddy OC Percent Total 
(ha.) (ha.) (ha.) OC farmers 

Maha 199Q191 2,035.4 2,023.4 12.0 0.59% 2,1050 
Maha 1991/92' 1,842.5 1,820.0 22.5 1.22% 
Mahs 1992/93 2,014.0 1,991.3 32.7 1.62% 2,014,O 
Maho 1993t94 2,381 .O 2,347.4 33.6 1.41% 2,498.0 
Maha 1994195 2,422.0 2,384.0 38.0 1.57% 2,4220 
Total 

Crop Cultivation Progress 
Dimbulagala Black 
Hornmtead 

. ' h a m  Total Total # Wof Total Income per 
cultivated of NT cultivated income homestead 
area (ha) HT (Ra. thous,) m.1 

Maha 1992193 79,6 2,270.0 1,453.0 3,967.1 2,730.3 
Maha 1993194 76,7 2,W.O 1,888.0 1,453.4 7638 
Maha 1 994M 122,s 2,903.0 2,191.0 4,491,9 2,0502 
Totd 9,91 2.4 

Percent OF 
OC farmers 

farmers 
781.0 36.72% 
734.0 47.51% 
830.0 42.70% 
882,O 41.53% 

1,360.0 55.71% 

Total 
income 

(Rs. thous,) 
26,295 
20,894 
36,%1 
27,663 
23,679 

135,481 

Percent OC Total 
OC Income 

farmers fanners (Rs. thous.) 
385.0 q8.29% 19,074 

27,069 
871.0 33.32% 35,007 
850.0 34.72% 13,646 
835.0 34.48% 20,971 

11 5,736 

Income if 
paddy only 
(Rs. thou$.) 

24,444 
20,530 
34,772 
27,045 
20,695 

127,487 

lncome if 
paddy only 
(Rs, thous.) 

18,870 
26,545 
33,817 
1 3,367 
19,667 

112,265 

Incteese in 
imm 

(Rs. thous;) 
1,851 

364 
2,? 79 

61 8 
2,984 
7,994 

Increase in 
income 

(Rs. thous.) 
204 
524 

1,190 
250 

1,304 
3,471 

% increasa lncreaw 
in i n m e  p r  farmer 

(W 
7.57 2,369.4 
1.77 495.4 
6.27 2,624.7 
2.28 700.5 

14.42 2,1939 

% increase lnmase 
in income per fanner 

(Rs.1 
1 .08 528.8 
1.97 
3.52 1,773.0 
1.87 293.5 
6.63 1,561.8 

Income if only paddy 
Total income 
Increase In lncome 
(Rs thous,) Total Income if Increase in Percant 

income only paddy income lncrease 
Yala seasons 135,481 127,487 7,994 6.27 
Maha seasons (irrigated) 1 15,736 1 12,265 3,471 3.09 
Maha homesteads 9,912 9,912 
Total (1 990 - 1  995) 261,129 239,752 21,378 8.92 



Table I C 
Crops CuMvatIan Progress Zone 5 
Dammlnna Block (Yalo 1990 Maha 1904/95) 
IrdgaMe flelds 

Season Total 
m a  
(ha,) 

Yala 1930 I ,094.0 
Yala 1991 1,175.0 
Yala 1992 !,228,0 
Yala 1333 1,3#.0 
Yala 1994 1,416.0 
Total 

Season Total 
area 
(ha.) 

Maha 1 W / 9 1  982.Q 
Maha 1891/92' 894.0 
Maha 1992t93 1,232.0 
Maha 1 SEW94 1,403.0 
Maha 1994195 1,rKHI.O 
Total 

Mahawell Econamlo Agency data 

Total Income If 
paddy OFC % OFC Total OFC % OFC Income p a w  only 
(ha8) (ha.) farmers farmers farmers (Rs. thous.) (Rs. thws.) 

1,034.2 59.8 5.446% l,lfl.O 435 39.15% 13,984 12,633 
9,053.9 61 .I 5.48% 1,115.0 409 38.68% 15,243 1 4,969 
1,169.4 58.5 477% 1,228.0 403 32.82% ~ , m  21,965 
1,263.7 90.3 6.67% 1,353.0 670 49.52% 17,569 17,241 
1,371.3 44.7 3.1 6% 1,416,0 874 6t .72% 13,126 12,005 

83,531 78,812 

Total 
paddy OFC Percent Total OFC %OFC incoma 
(ha.) (ha.) OC farmers farmers farmers (Rs. thous) 

973,8 8.2 0.83% f ,044.0 135.0 12.93% 9,235 
879.2 14.8 1.65% 13,230 

1,216.6 15.4 1.25% 1,232.0 188.0 15.26% 21,345 
1,365.6 37.4 2.67% 1,403.0 330.0 23.52% 8,143 
1,374.0 26.0 1.86% 1,4GO.G 303.0 21 34% 12,378 

84,931 

Income H 
pad$' onty 
(Rs. thous.) 

9,104 
12,823 
21,028 
7,876 

11,388 
Q2QO 

Crop Cutllvatlon Progress 
Darnmlnna Block 
Homestead 

Season Total Total Number of Tdal Income per 
culthrated hommt~ads cultivated Income homestead 
area (ha) homesteads (Rs. thous,) (Rs,) 

Msha 1992@3 95.5 1,861 .O i , o m  5,148 5,032 
Maha 1 99394 68.8 2,053.0 1,451 .O 1,201 828 
Maha 1 M  122.8 2,087.8 1,686.0 3,942 2,338 
T&l 10,281 

Increase In 
I n m w  

(Rs. thoua.) 
1,357 

275 
1,644 
328 

1,122 
4,7t 9 

Increase fn 
I n m  

(Rs, thous.) 
131 
407 
318 
268 

1,010 
2,132 

% Increase Inorease 
In income per farmer 

(Rs.1 
10.69 3,109.8 
1.83 671 .I 
7.48 4,079,4 
1.90 490.1 
9.34 1,283.2 

96 increase Increase 
in hcome per farmer 

IW 
1.44 970.4 
3.1 7 
1.51 1,688.8 
3.38 807.0 
8.88 3,332.7 

Inme l only paddy 
f otal income 
Increase In income 
(Rs. thous,) Totsl Income if Increase In Percent 

income only ~ d d ~  Income increase 
Yala seasons 83,531 78,8f 2 4,719.0 5.99 
Maha seasons (Irrigated) 64,331 62,200 2,13t.6 3.43 
Maha homestads 10,291 10,230.9 
Total (1 990 - 1995) 158,153 141 $1 2 17,141.5 42.16 



Table 1 D 
Crops CuWatton Progress - Zone 5 
WlJayabapura Block (1990 -1994) 
Irrlgable flelde 

S e a m  

Yala lW 
Yala 1991 
Yala 1992 
Yala 1993 
Yala 199.B 
Total 

Season 

Maha 1990/91 
Mahar 1991 /9Z9 
Maha lW2/93 
Maha 1 993/94 
Maha 1 9 9 4 M  
Total 

Msha Econornlc Agency data 

Crop Culthrallon Progress 
Wljayabapura Block 
Homestead 

Season Total 
cuftlvated 
area (ha) 

Maha 1 W-3 74.0 
Maha f 9 9 W  92.1 
Maha 1 %W$S 90.5 

Paddy 
(ha.) 

1,609.7 
1,758.2 
1,914.0 
1,763,9 
1,755.5 

Paddy 
(ha.) 

1,861 .O 
1,982.8 
1 ,M3.8 
1,891.4 
1 ,8961 

Total 
homesteads 

2,39 3.0 
2,623.0 
2,624.0 

QC 
(ha.) 

53.2 
77.6 
67.0 

119.1 
129.5 

OC 
(ha.) 

2.7 
0.5 

16.2 
33.6 
33.9 

Number of 
cultivated 

homesteads 
793.0 

1,779.0 
1,815.0 

Permt  
OC 
3.20% 
4.23% 
3.3895 
8.33% 
6.87% 

Percent 
OC 

0.14% 
0.03% 
0.95% 
1.74% 
1.76% * 

Total 
lncome 

(Rs. thous.) 
4,058 
1,753 
3.483 

Tdal 
Total OC % OC income 

farmers farmers farmers (Rs.thous.) 
1,567.0 321 .O 20.49% 20,344 
1,574.0 51 8.0 32,Bt % 25,379 
1,698.0 409.0 24.09% 37,740 
1,883.0 617.0 32.77% 25,433 
1,885.0 796.0 42.2396 20,045 

128,942 

lncome lf 
p a d 4  onV 
[Us. thous.) 

19,203 
24,908 
35,434 
23,976 
15,981 

119,502 

Increase In 
Incoma 

(Rs. thaus.) 
4,941 

47 1 
2,306 
1,457 
4,064 
9,r14Q 

% increase Increase 
In income per farmer 

(fw 
5.94 3,555.5 
1.89 910.0 
8.51 5,639.1 
6.08 2,361.8 
25.43 5,905.2 

Tdal 
Total OC % OC Income 

farrnsrs farmers farmers (Rs. thous.) 
1,569.0 62.0 3.95% 17,329 

28,934 
1,700.0 142,O 8.35% 29,258 
1,925.0 382.8 19.84% 11,009 
1,930.0 389.0 20.1 6% 16,827 

103,358 

h o m e  if only paddy 
Total income 
lncrease In Income 
(Rs. thous.) 

Income per 
homestead Yala seasons 

(Rs) Maha seasons (Irrtgetd) 
6,117 Maha homesteads 

985 Total 
1,919 

Income If 
pad* onw 

(Rs. thous.) 
17,278 
28,919 
29,016 
10,8117 
15,672 

101,691 

Increase in 
income 

(Rs. thous.) 
51 
15 

242 
202 

1,155 
1,665 

% incrme Increase 
in lncome per farmer 

(W 
0.30 827.4 
0.05 
0.83 1,703.5 
1.87 528.3 
7.37 2,m.g 

Total Income If Increase In Percent 
Income only paddy Income increase 

2 28,942 1 19,502 9,448 7.90 
103,356 101,692 1,665 t.64 
9,293 9,293 

241,591 221,193 20,398 9.22 



Table 1 E 
Crop Cultlvatlon Prwresa. Zone 2 
Sevanapliya Block (1990 -1894) 
lnlgable flelds 

Total , 

Season area 
(ha*) 

Yala 1990 1,870.6 
Yala 1991 2,050.0 
Yala 1992 1,811.9 
Yala 1993 1,901 .O 
Yala 1994 2,289.0 
Total 

Season Total 
area 
(ha.) 

Maha 1990/91 1,947.9 
Maha 1991/92' 2,1!38.8 
Maha 1992193 1,860.0 
Maha 1993/!34 1,924.0 
Meha 1984Mi 2,299.0 
Total 

Mahawell Eeonomlc Agency data 

Tctal 
b d 6 1  OC Percent Total OC % OC Income 
(ha.) (ha,) OC larmertr farmers farmers (Rs, thus.) 

1,831.0 39.6 2.12% 1,925 320.0 16.62% 22,890 
1,981.8 68.2 3.33% 2,050 450.0 21.95% 28,144 
1,778.2 33.7 1.86% 1,812 376.0 20.75% 33,546 
9,876.8 24.2 1,271 1,901 263.0 13.83% 24,394 
2,215.4 73.6 3,2296 2,289 Sl5.0 35.61% 21,941 

130,915 

Total 
Paddy OC Percent Total Oe: %OC income 
(ha.] (ha.) OC farmers farmers farmers (Rs, thous.) 

1,944.4 3.5 0.18% 1,- 98.0 5.00% 18,128 
2,147.0 11.8 0.54% 31,631 
1,852.6 7.4 0.40% 1,860 542.0 7.63% 31,894 
1 ,Qld.l 7.9 0.41 % 1,924 236.0 12.27% 10,847 
2,283.2 158 0.69% 2,299 381.0 15.70% 19,327 

11 1,826 

Crop Cultlvatlon Piogrmr 
SevanapHiya Block 
Homestead 

Season Total Total Number of 
cuklvated homesteads cukIvat4 
area (ha) homesteads 

Maha 1992/03 39.8 1,744 909 
Maha 1993194 61.6 2,121 1,523 
Maha 1WM 88.4 2,499 1,822 
Tstal 

lnc~me if only paddy 
Total tncome 
Increase in lncome 
(Re, thous,) 

Total lncome per 
Income homestead Yslr seasons 

(Re. thous.) (w Maha seasons (irtlgated) 
1,816 1 ,W8 Maha homesteads 
1,254 823 Total (1 990 - 1995) 
3,097 1,700 
6,167 

Income If 
Pad* only 
(Rs. thous.) 

21,gOt 
27,045 
32,416 
24,205 
19,408 

t25,474 

lncome If 
paddy only 
(Re, thous.) 

18,059 
31,314 
31,747 
10,801 
18,666 

110,589 

Increase In 
tncome 

(Rs. thous.) 
1 , w  

2@ 
1,430 

1 88 
2,535 
5,441 

lncreaw In 
Income 

(Am. thous.) 
89 

31 7 
147 
46 

659 
1,238 

% hrgasa Increaue 
In income per Fsrmer 

(R'4  
5.97 4,028.9 
I .07 663.3 
3.49 3,005.9 
0.76 715.6 

13,66 3,110.8 

% increase Increase 
in lncome per farmer 

(RsJ 
0.38 704.1 
1 .a1 
0.a 1,035.2 
0.43 194.9 
3.53 1,824.7 

Total Income I f  tncreeslp In Percent 
tncome only paddy Income increase 

130,915 125,474 5,441 4.34 
11 1,828 11 0,589 1,258 1.12 

8,167 8,167 
248,908 236,063 12,845 5.44 



Table 1 F 
Crops CuRlvation Progresa - Zom 2 
Senapura Black (1 990 -1994) 
Irrfgabls fields 

Season Total 
arm Paddy 
(ha.) 

Yala 1990 
(ha,) 

1,497,9 1,452.1 
Yala 1991 1,3961 1,327.0 
Yala 1992 1,399.7 1,348.0 
Yala I993 1,675.0 1,636.4 
Yala 1994 2,737.0 1,653.8 
Total 

S e a m  Total 
area Paddy 
(ha.) (ha,) 

Maha 1 W M 1  1,498.6 1,495.7 
Maha 1 99 t 192' 1,474.8 1,465.0 
Maha 1992/93 4 ,572.0 1,560.2 
Maha 1993M 1,619.0 1,607.2 
Maha 1QW?E 1,6330 1,620.2 
Tobat 

Mahawell Economlc Agency data 

Crop Cuftlvatlon Prqrms 
. Senapura Block 
Homeaead 

Season Total Tdal 
cultivated homesteads 
area (!a) 

Maha 1 992193 78,l 2,113.0 
M a h  199394 50.8 2,132.0 
Maha 19- 81,2 2,148.0 
Total 

Total 
OC Percent Total OC % OC income 
(ha.) OC far~ers farmers farmers (Us. thous.) 

45.7 305% 1,521,O 345.0 22.68% 1831 7 
69.2 4,95% f ,4060 432.0 30.73% 19,243 
53.7 3.84% 3,211,O 327.0 27.00% 26,467 
38.6 2.30% 1,675.0 382.0 22.81 % 21,914 
78.4 4.51 9b 1,737.0 772.0 44.44% 17,001 

t 02,939 

Total 
OC Percent Total OC 9Q QC income 
(ha.) OC farmers farmers farmers (Rs, thous.) 

2.13 0.20% 1,535.0 58.0 3.78% 2 3,946 
9.8 0.66% 21,600 
11.8 0.75% 1,572.0 158.0 10.05% 27,023 
I t .8 0.73% 1,619,O 21 5.0 13.28% 9,181 
12.6 0.79% 1,6330 233.0 14.27% 13,592 

85,341 

Income if only pJdy  
Total income 
Increase In income 
(Rs. thous.) 

Numkr of Total Income per 
cuwated income homustead Yala seasons 

homesteads (Re. thous.) (Rs.) Meha seasons (Irrigated) 
848.0 3,439 4,080 Maha homesteads 

1,278.0 1,028 804 Total (1 990 . 1 995) 
1,625.0 2,235 1 ,m 

8,762 

Income If 
paddy only 
(Rs, thous.) 

17,297 
18,564 
25,008 
21,328 
14,726 
97,320 

Income if 
paddy only 
(Rs. thous.) 

13,893 
21,367 
26,031 
9,089 

13,260 
ww 

Increaw In 
income 

(Us. thous.) 
1,021 

277 
1,461 
336 

2,274 
5,619 

Increase In 
Income 

(Rs. thous.) 
53 

293 
192 
92 

332 
901 

% increase Increase 
In income per farmer 

(Rs.) 
5.90 2,958.3 
1.46 641.2 
5.84 4,468.2 
2.75 1,534.8 

15.44 2,945.9 

% Inorsaw Increase 
in Income per farmer 

(W 
0.38 908.9 
1.09 
0.71 1,213.3 
1.01 426.5 
2.50 1,424.9 

Total Income A Incrmw in Percent 
income only paddy income increase 

102,939 97,320 5,619 5.77 
85,341 84,440 90 1 I .07 
6,762 6,762 

195,042 181,761 13,281 7.31 



Table 1 0 
Crops Cultlvatlon Progress -Zone 4A 
Aselapura Block (Yala 1990 - Maha t 994M) 
lrrlgable fields 

Season Total 
area 

Yala 1990 194.8 
Yala 1991 241 .I 
Yala 1992 633.0 
Yala 1W3 1,317.0 
Yala 1994 1,258,O 
Total 

Total 
Paddy OFC % OFC Total OFC % QFC Income 
(ha.) (ha.) (ha.) farmen farmers farmers (Rs. thaw) 

187.6 7.2 3.68% 223.0 70.0 31.39% 
232.0 9.1 3.78% 284.0 81 .O 28.52% 

2,- 
3,3t9 

553.5 79.5 12.55% 633.0 262.0 4139% 12,973 
1,,275.6 41.4 3.14% 1,317.0 266.0 20.20% 18,039 
1,288.3 49.7 3.95% 1,258.0 312.0 24.80% 12,518 

49,254 

Senson Total 
area Pam' OFC % OFC Tdal OFC % OFC 
(ha.) (ha*) (ha.) farmen farmers farmers 

Maha 1990191 242.0 241.9 0.1 0.03% 242.0 1.0 0.41% 
Maha 1991 192. N3.7 401 .I 2.6 0.65% 
Maha 499393'* 
Maha 1993#4 1,319,O 1,304.4 14.6 1.11% 1,319.0 181 .O 13.72% 
Maha 1994195 1,334.0 1,323.1 10.9 , 0.82% 1,334.0 ,164.0 12.29% 
Total 

Maha 91 /92: Mahawell Economle Author@ data 
** Maha 92/93: Securlty situation prevented conductlng cultlvatlon census In Aselapura Block. 

Crop Cultlvatlon Progress 
Aselapura Block 
Homestead 

Season Total Total Number of Tota t Income p r  
cullvprted homesteads cuth-ated Income hameskad 
area (ha) hornsateads (Re. thaue.) (Rs.1 

Maha 1 W2/93 
Maha 1993194 728 1,524.0 1,278.0 1,383 1,082 
Maha 1994195 141,Q 1,503.0 1,iQ6.0 4,314 3,807 
Total 5,698 

Total 
Income 

(Rs. thous.) 
2,245 
5,939 

Income If Increase in % Increase 
paddy only Income In income 
(Rs. thous.) (Rs. thous.) 

2,249 1 56 6.94 
3,275 44 1 34 

1 1,322 t ,650 14.58 
16,769 t ,270 7.57 
10,665 f am 17.38 
44,281 4,973 

Income If 
paddy only 
(Re. thous.) 

2,244 
5,888 

Increase k 
lncome 

per farmw 
2,228.6 

543.2 
6,2983 
4,774.4 
5,939.4 

Increase In % Increase Increase In 
Income In income Income 

(Rs. thous.) per farmer 
2 0.07 1,500.0 

51 0.86 

Income If only paddy 
Total income 
Increase in lncome 
(Rs. thaus.) Total Income If Increase In Percent 

Income o w  Paddy income Increase 
Yala seasons 49,254 44,281 4,973 11.n 
Maha seasons (Irrigated) 26,981 26,m 532 2.02 
Maha homesteads 5,696 
Total (1990 - 1995) 

5,696 
8 1,852 70,650 1 I ,M2 15.86 



Tab?s 2 
Gross and rwt returns to crop prduetion; 
Yala seaaons, 1980 to 1801; Mahawell, System B 

, I ( R )  1 (Rma) rlsll 
Yala lQaO 80,740 61.156 

Yala 1990 
Yala 1891 
Yala 1992 
Vala 1993 
Yala 1894 C 

--- 
Groas Net Return to 
return return labour 

(Rdha) I (Rslhs) I (Rdday) 
46,053 1 174 

Chilli 

Yala 1893 

Gherktn 

vala 1993 39.688 
Yala 1094 79,328 44,287 

(Ralha) I (Rdha) (Adday) 
1 ~ g 0  I 88.797 I 44,885 1 60 

cowPe@ 

I Ysla 1991 I 69;853) 27;745 1 
Yala 1992 74,827 57,657 980 35 1 

Return to 
labour 1 Gmsl 

return 
Net 

return 

O m  
return 

Yala 1993 31,846 
Yala 1994 49,473 30,324 

Gmundnut 

Net 
return 

I I (Rwl1a) I (Rs/ha) I (RddayI 
Y ala 1990 

Or& 
return 

Rfi:4~1 or= 
return 

Rsturn to 
labour 

Yala "la 1992 '*' 1 64:4;;1 43,1201 ;:; 
Yala 113  45,210 
Yala 1994 60,943 33,578 

Net 
return I labaur 1 

Net 
return 

Yafa f 990 391,700 289.895 
Yala tm1 103.333 60,456 
Yala 1992 M1,rn 27,445 
Yale 1993 81.711 28.138 

184,536 84,740 113 

Return to 
labour 

Red onion Gross 
retvm 

Met 
return 

O h  

Yala I993 12,733 
Yala 1994 8,478 

Return to 
labour 

Paddy 

Return to 
labour 

O m s  
return 

Gloss 
return 

Net 
return 

Net 
reurn 

Return to 
labow 



COST-BENEFIT ANALYSIS 



Final MARD expenditures are expected to total about % 19.5 miIUon, of which about $1.5 million were for activities 
w e l a w  to increased agricuIturaI production and fanner incomes. Most of these were for environmental protection. The 
attached table shows that, alhougl~ ltre project started in 1988, large project expenditures did not begin until 1390. 

MARD docume1:ted the following quantifiable benefits achieved by the project: 

1. #ng the vthela season. 

The project monitored the impact of crop diversificatior~ during yala on farmer incomes beginning in 1990. (See 
Statistical Annex Table - for details by year a d  by block.) In yala 1994,4.9 percent of higated lands were planted 
to other crops, For future years it is assumed that the percent of area pIanted to OCs will grow by I0 percent per year 
for eight years until it stabilizes at 10 percent of ttre total yala irrigated area. An increasing number of System B 
fmers have shown themselves willing and able to increasc production as heir knowledge of cultural practices md 
markets increases. The best example in recent yews has been bananas which grew from almost no production in 1992 
to become the second largest OC in System B. The projections also assume that OC prices relative to paddy will stay 
constant. If OC prices increase relative to paddy, as they havc over the life of the project, the increased incomes 
resulting fiom crop diversification will be higher than what is shown in the table. 

2. Crm diversification on irrigated land during the maha seas= 

Agah, the figures for 1990-1995 werc taken from projcct impact monitoring reports. For future years, it is assumed 
that the irrigated area planted to OCs dwing maha will grow by 5 percent per yew, increasing from 1.5 percent in 
1994/95 and stabilizing at 2.5 percent in 2004/05. There are no production constraints to achieving this target. As 
fanners become increasingly knowledgeable about OC markets, it is expected that they will chose to allocate more of 
their land to OC production. 

3. - Production of other crops on non-irrigated homesteads. 

Project records show that the area planted to OCs on the homesteads increased dtamnticafly after MARD increased 
the emphasis on homesteads in its extension program. By m d ~ a  IgL)4/95, production of OCs on homesteads had 
reached $800 million, The bonefit calculation assumes that the project had a minor impact on homesteads in 1992 
and 1993, and that, in maha 1994/95, homestead production of OCs was double what it would have been without the 
project. For fbture years, the table assumes that the value of increased production attributable to the project will 
continue 60 grow gradually before levelling off at $500 million per year. The continued growth is based on the fact 



that producing OCs on homesteads as a sash crop is a very recent development and wiIl continue to grow os farmers 
become exposed to its benefits and improve their Eming  skills. 

4. Production of tree crops on homesteads. 

Project surveys show that System 8 farmers have planted thousands of !rees on their homesteads, but there is no data 
on value of production. In recent years, most of the trees planted have come from the MAW-financed nursery. The 
figures in the table assume that production attributable to the project is still low but as the tmxs mature the value of 
praduction will increase. Since there is no data on tree crop production, these figures should be considered 
illustrative. They are meant to recognize an important project benefit. 

5.  Increased production resultinrt from improved and ex~anded irrigation infrastructure. 

M.ARR undertook two major infrastructure improvement activities. One yas the deveIopment of Block 503. The 
potential irrigated area in the block totals 1,000 hectares but, because of construction delays, only 300 hectares were 
developed. Using the average income earned per hectare in Druwninna Block which is located next to Block 503, the 
income to be earned from the development on these 300 hectares is $1 10,000 per year. The second activity was the 
improvement of the tertiary i~rigation and drainage systems in Zanes 1 and 5 ,  MEA engineers estimate that these 
improvements increased the productivity of 4,000 hectares by 25 percent. Using a more conservative estimate af 15 
percent, the value of this benefit is about $200,000 per year. The total benefit of the two construction activities is 
$3 10,000 per year. 

6. The value of' im~roved D-canal operation and maintenance, 

A major project benefit is the transfer of Dcanal O&M from the MEA to farmers, The MEA estimates that proper 
D-canal O&M costs about Its. 3,000 per hectare. However, in recent ycars, the MEA has been spcnding less than 
Rs. 1,000 per hectare assuring that the D-canals will deteriorate and eventually have to be rehabilitated at very high 
cost. The benefit stscam in the cost-benefit table asskuncs that, the transfer of D-canal 08rM t~ fanners assures that 
the proper operation and maintenance of the canals will finally be financially feasible. The value of this improved 
maintenance is equated to Rs. 2,000 pcr hectare, is., the difference between the level of O&M expcnditurc that would 
have prevented major rehabilitstion later and the actital mount of MEA expenditures in recent years. 

At present, 4,000 hectares have been transferwed to farmer organizations, and another 4,000 hectares will bc 
transferred next y m .  The value of transferring 4,000 hectares is about $240,000 per year. When all 14,000 ilrrigated 



acres have been transferred, the benefits will total about $600,000 per year. The wst-benefit table assumes that 
benefits started at $1 00,000 in 1995 a d  will gradually increase ta $500,000 in 1998/99, reflecting reflects the fact 
that many farmer organizations will be inexperienced and several years will be required before they are fully 
competent to operate and maintain their D-canals. 

The benefits listed above are based on two key assumptions, First, it is assumed that MAW has successfully 
initiated a crop diversification process that is likely to continue after the project has ended. Farmers now know that 
QCs are more profitable than paddy and have learned appropriate cultural practices. Similarly, traders now routinely 
purchase OCs in System for sale in other arms. OC production can now be expected to grow on its own as farmers 
become more sensitive to market opportunities, One of the important intangible benefits resulting from the project is 
tho MEAf increased capacity to support crop diversification, This includes a more knowledgeable extension staff, a 
functioning seed farm, a well equipped and efficient tree nursery, md improved research support from the Ministry of 
Agricultwc. Another intangible benefit has been the increased trader activity and improved marketing chmels for 
traditionat Ccs, The continued growth in OC production during the yaia and maha seasons i s  a quantification of these 
benefits. 

Sixand, it is asswnd thtt the benefits to farmers and the GSL of D-canal takeover by DCOs are large enough and 
sufficiently recognized for the process started by MEA and MARD to continue. The lessons lcarned h MAW'S 
farmer organization efforts are: another intangible benefit. The vely tangible progress that has accklrred in Zones 1 
and 5, as perceived by the MEA helps assure that its high level of interest in farmer organization development in 
recent years will not disappear with the end of MARD and the departure of the MEA Managing Director. 

It should be cnphmized Ohat the projected benefits do not depend on my significant growth in exports. Although 
there wv reasons for optimism, it has not yet been established that System B will suc~ssfully enter export market§ as 
a msult of MARIS'S efforts. Based on experieme to date, there can be little doubt that most of the OC production 
from ten percent of the yda arc3 and 2,5 percent of the maha area will be for domestic markets. 

As can be seen from the follawiq table, subtracting project costs from the projected benefits yieids an internal ratc of 
return of ten percent. 



PROJECT COSTS AND BENEFITS 
($ thousands) 

Diversification Benefits 
Irrigated lands Homestead lnfra, Irrigation NET 

- Year Cost yala maha annual trees Subtotal devaf. O&M TOTAL BENEFITS 

1987188 100 
1988189 100 
1 989/90 3700 
1990191 2000 
1991/92 3000 
199393 2600 
1993194 4000 
1994195 2500 
1995/96 0 
1996197 0 
1997198 0 
1998199 0 
1999100 0 
2000/01 0 
200 1/02 0 
2082/83 0 
2003/04 0 
2004105 8 
2005f08 0 
2006107 0 
2007/08 0 
2008109 0 
2QOQli 0 0 
201 011 1 0 
201 1/12 0 
201 2/13 0 
2Q13114 0 
2014/15 0 
201 6/17 0 
201 711 8 0 

INTERNAL M E  OF RETURN: 



PROJECT COSTS AND BENEFITS 
($ thousands) 

- Biversification Benefits 
- lrrigated lands Homestead Infra. Irrigation NET 

Year Cost yala maha annual trees Sub-total devel. O&M --- - TOTAL BENEFITS 

INTERNAL RATE OF RETURN: 
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PUBILICAT'IONS - MARDMDS PROJECTS 

I S-FORMARaamS 
55 kL4Y 199D ~ W C K R A M I U m  iRECOMMENDATlONS FOR ON-FARM X 1 

WATER I+WGYAGEkaKi FOR QIRW 

I f I 
'13 JULY :990 DR MAX MLDENSOHN CROP MVERSIFICATION INS- X 

B'CO-TSL OSSTACLES 



I PUBLICATIONS - haAJRD/MDS PROJECTS 

1 NS. mAGALLA COMXNAnONS MAW 198WKt 
W 3 i M .  MIUAnSSA MAHAWEUSYSTWB 

91 NO- 1940 NP.mfiGAL.4 REPORT ON CVLTNAllON C D l W S  X 
DR. JANE t t W O N  M A H A W E I l S Y $ T n & T  

92 D E n m E R I m  NIMAL WCKRAMARA'IFIE P R O C E E I P P N G S O F ~ ~ ~  I X 
VICrOR -PIE A ~ A C C O U N T I U G  WORKSHOP 

I SUNAWARDlENA CQbfMERCULlZAPON M S Y S E M  B I 
[WHOLE FARM TRIALS YAIAPO X 

1 FARMANLYSIS 
.TBESOLLSOFSYSIEMB I02 FEBRUARY 19m PMATlXEWCAULEY X 
B o r n  GmDEuMB OP'IIIEIR 
S U l T m . U S E ! A N D  XANAGEHENT 

I rnR(JTPWCR0R 
I 103 FEBRUARY 199l D R J M  GLFASON GHEXKlN OWGROWERS RTPORT X 

S ~ B . Y A L A 1 9 9 0  
ID1 bfARCAI%X I .UiM.lAYASUFtlYA SOME SOIL-YEGmATIOIY RELATlONSRIPS X 







I 1 I 
IPO/ MAY 1992 1 m Y  C HARMON ITHE REPW BUC OF MALDlVES X t I I 

VEGmABLES 1 
1% MAYlW2 DRJ-V POSSMGHAM 'TECHMOUES AND PROSPITE FOR X 

CROWlNG GRAPES IN SrS- B i 
1 1 1 REPORT I1 J 

twz1mww I J E ~ ~ Y S C H A A C K  ~EVALWA~ON OF THE OPIBA~ON AND x 

I t FACIUIIESFORS-B 1 
193 JWLY SW LIDS PROJmT MJX PROJECT STAlVS ATCLOSE-OUT 'X 
194 SULY 1- DW.V POSWGHAM TlXXXMQUES AM) PROSFECtS FOR X 

GROWING GRAPES IN S m  B 
REFORT III 

195 SVLY I992 JJZ GU?ASON ~CULTNA~ON RE#3RTMMW 199UPZ X - 
1% JULY 1992 MRS. INDRANI PADMASIR1 E P [ B O R T Q U A L U C Y F R ~ ~  X 

IL NAYEEM PROPAGATIONM SW'lTN B 
197 AUGUST 1 W HaU773GUNA- FINAL ASSESSMENT MAHAW ' X  

1 GEWT.lXOMRON 15RI IAN#A(S3-OlaS) I 
1% AUGUSrlwrt CRAIG= DAWS AWmL4ND.45SESSMEHfOPU)NEE la X 

3 MAHAwEll AGRICULNRe AND RURAL I 

1 YAIA1992 1 
204 mXmmER194t MXNHNGUYEN EXPOKT CROP PROWC'ZlON 

I 

205 1 JANUARY 1993 IMARTnUWEST m m -  SABY OKRAASSESMP~~ FOR X 1 

C 1 [ I U A Y E Q ~  MAFIAWEUSYSTMB 1 
~X~JANUARY I w. R A ~ A Y A K E  END OFTOURREPORT x I 

1 DR J.VJ9SSMGWAM TXETECHMUES & PROSPECrs FOR GROWING x 

TOUR(%e Wumfde on Mar& 1993) 1 
211 R n Y  1% EDWARD REDWAUER WISSWESS PLAW FOR THEPRODUCflON X 

0 m W 0 F B A B Y  W W .  
212 AUGUSI'IW JANEtLEAU3N ~ 1 W ~ ~ l F I C A T Z O N  & X 

IAIIIH CULlltrAlTON CENSUS REPORT 

I I sus lw  l3 I I 
1 lWt B.4NI.MP.A I-DIBI~.~TYSIUDY ON rn Ram x I 
I CUI.IIVATION M SYSEM B 

21s A U G U S T I ~  E. RA~AYAIEE ( c r s q  ~ T E R I M  REPORTON M E R I ~ A L C R O P  x 
I PRODUCnON 

216 -1993 MMmNWEST EQWRTEABY&ORN ASSESSMENTFOR X 
Y B M K  YAPR kYYIAWEW SYSTEM B 
I L  NAYeEM 

217 NOVEMBER 1993 f JAKE C X ! O N  IJ~WESTIGAWN OF FACXORS I X 

! 1 I L A I J D ~  INSYSTEM B 1 
tll NOVEMBER 1993 YARfPIWESr EXPORT CANTALOUPE MELON X 

Y5Ai.K. YAPA ASSESSMEKTFORMAHAWQJ S-B 

ZI~~NOVEMBER 1W DR JANE GLEMON [YU 1993 DIVERSlFlCAnON X 1 
W K B U U T H  fa CULTNATlON CENSUS REPORT 1 

220 NOVQdBER l9Q DR. KJ. SRfvASfAWA ~BONION REPORT x 
Pl DECEMBER1593 XAXDOOLDENSOm IsuSTAINABEJTY ASSESSMP~~ ' X 1 
22 TAPQUARY 1994 hdAX D-GOLDWSOHN I FINAL REFQRT - MARD I X 
m I JANUARY EDWARD c. REINAUER IREPORTON S E A S ~ ~ O P  

I C4KTALOUPES TO HONG KONG 
224 3ANUARY 1994 DR. CYRIL EWEXfML FOR LlWSKKK 

PRODUCTION FY M A H A W  SYSTEM B 



PUBLICATIONS - MARDMDS PROJEClS 

UCTENSlON BOOKLETS 

YPD SUVA CHILtL BKINION. MANM. POTATO AND 
NURSERY MANAGEMENT 
W A E R  MWAChIENT 

W D  SILVA /CROP KWCobWEDAnOP HAND B9OK 
I. PADMASIR1 lMANG0 CUtTWAll0I.I 


