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FOREWORD

Dairy development is an important element in driiesimprove the rural economy

and lift the nutritional standards of the nation. It is no secret that Sri Lanka has been
spending enormous amounts to import milk and milk based products. Indeed, this
import dependency is in part the result of policy deaistbat have had a crippling
effect on the local dairy industnit is in this context that value chain analyses of the
dairy industry can help unravel complexities and yield suggestions that can have a
positive effect on stakeholders as well as the nationeconomic terms as well as
delivering nutritional requirements.

This study was launched with the objective of identifying value chains, relevant
actors and gaps, assessing efficiencies as well as the impetus or limitations of the
existing policy envanment. Within these broad areas of course reside the details,
the examination of which demonstrate a complex matrix of operations which
indicate that addressing gaps is no easy task.

Nevertheless, it is always good to let knowledge be the foundation bithwthe
edifice of response is built. This study certainly puts important building blocks in
place.

Malinda Senaviratne
CEO / Director
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Executive Summary

Dairy development is significant for the rural economy of Sri Lanka due to its
potential in generating income and employmeopportunities. Dairy products
provide high quality protein, minerals and vitamins to the population. The DAPH
estimates that the domestic milk production can only meet 40 percent of the
national requirement and annually Sri Lanka spends a staggeringrsimmportation

of milk and milk based products.

Even though dairy industry provides substantial benefits, farmers are leaving the
industry due to various reasons. Consequently, their livelihood is at risk due to
various natural and artificial factors. Tleéore, a study on value chain analysis of
dairy industry in Sri Lanka is timely and important. Further it will kelpnderstand
different value additions and relevant value chains, which will beneficial in
identifying most efficient value chains and iaase competition.

This study on value chain analysis of dairy industry mainly focused on identifying
value chain actors in existing value chains and assessing the efficiency of resource
utilization. The specific objective is to map existing value chdimsioy industry in

Sri Lanka, to assess efficiency of actors involved in primary and support activities of
dairy value chain, to analyze the existing policy environment for the milk and milk
products sub sector development and to identify problems andepbéals of dairy
industry in Sri Lanka to suggest policy improvements.

In line with the objectives a mixed research method was applied and data collection
consisted of literature review, focus group and key informant discussion,
guestionnaire survey and réict interviews.

The questionnaire survey was conducted to represent dominant dairy farming
systems, such as up country, mid country, low country wet, low country dry, the
Coconut Triangle and the Jaffna peninsula. In order to represent the above farming
systems Nuwara Eliya, Kandy, Gampaha, Anuradhapura, Kurunagala and Jaffna
districts were selected respectively. Milking farmers and processors were
interviewed with pretested structured questionnaires. Thirty farmers from each
district were selected rasiomly and 180 farmers were interviewed to gather
information. In addition, 38 processors and 12 farmers and processors were
interviewed; the total sample population consisted of 230 dairy sector stakeholders.

Porter’s Val ue Chain @erstamce phé valwea shainu t i | i
performances and gaps. Accordingly, in Sri Lanka there are several value chains in
operation. The most common value chain is farmers producing milk in their farms

and selling the raw milk to collectors. It can be identified unBeo r t er ° s pr i n
activities and farmers only complete-inound logistics and operations. Within these

two categories farmers obtain inputs needed for milk production and they transform

input into raw milk under primary activities, cubounds logistics, arketing and

sales and customer service are performed by milk collectors. Under the support
activities, the government, private and ngovernment sectors are responsible for



providing services such as infrastructure development, human resource
managementtechnology development and procurement of resources.

The research findings indicate that around half of the farmers are in th8038ge
group and young farmer contribution was around seven percent. Further around 55
percent of the sample owned less thaalf an acre for farming activities. However,
85 percent of the sample haveZd years dairy farming experience. It was noted that
85 percent of the farmers have education from secondary to graduate level. The
average income of dairy industry was Rs. 30,88r month.

The study reveals that 58 percent of the farmers practice semi intensive farming, 26
percent intensive farming and only 16 percent of the farmers practice extensive
management. Jersey breed contributed 53 percent of the cattle populatiomen t
study area where as Frisian and Sahiwal constitute 17 and 12 percent respectively.

The study found that Frisian, AFS, Jersey and crosses of Jersey Frisian and Jersey
Sahiwal produces more than eight liters per day. An average herd size comprised 5.4
animals and 44 percent of the sample constituted less than five animals in a herd.

The main value chain actors in the input market are feed supply, water supply,
labour availability, veterinary services, animal breeding and other inputs. In the
output marketmilk collectors play a major role in collecting, transporting, processing

and distributing the products. Milco is the foremost milk collector followed by
Nestlé, YALCO, LIBCO, CIC Dairies, Palawaththa, Cargills, Rich Life and other private
collectors. In e input market farmers are required to maintain own grassland due

to land limitations and farmers largely rely on low quality road side grasses.

Further, the study found that due to high prices of concentrate feed, farmers are
unable to provide correct mount of concentrate feed. The institutional support
received from the government sector and animal health and breeding seems to
cover the focused areas. However, a production oriented extension service needs to
be developed and 24 houron- call veterinay service units are requested by
farmers. Promotion of liquid milk and doadio- door milk marketing system should

be introduced and it is essential to limit the powdered milk imports to develop the
local dairy sector. Cost of production with and withoatriily labour was calculated

as Rs. 59.63 and Rs. 29.73 respectively.

Curd, yoghurt, ice cream, milk toffee production was identified with high potential
value added products. However, ice cream production yields the highest return. In
the context where day farming is the sole income activity of the family, 14 dairy
cows are needed to be reared in different lactation stages to obtain a mean
household income of Rs 62,237 a month. The @dbbglas Production Function
shows that labourconcentrate feed, cosbf veterinary and medicine and fixed cost
affect milk production significantly.

The study concludes that milk production and value added dairy products are
profitable ventures. However, the primary activities such as feed provision and other
input provison need be developedFurther, small scale dairy farm units need to be
transform in to economic units.
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CHAPTER ONE

Introduction
1.1 Background

Dairy development is significant in the rural economy of Sri Ldokdo its potential

in generationof incomeand employment opportunities. Milk production kdeen a
traditional industry, whichhas survived thousands of years playing a key role in
infant nutrient and alleviating nutritional poverggmongall age groups. It has been a
vital source of high quality protein, minerals and vitamins to the populatieor
many rural smallholder farmerglai ry ani mals are a ‘Il iving
financial reserve for periods of economic distress. The Department of Animal
Production and Health (DAPH) estimates that the domestic milk production was
sufficient tomeet 40percentof the milk requirement of the country during 281
while the rest was met through imported milk powdeFhe total domestic milk
productionwasestimated ast91.53million litters in 2020 and 98,837metric tons of

milk powderwasimported during 2019 The total import bill accountetbr Rs 55.6
billion in 2019, and it became a huge burdawver the yeardo the economy of Sri
Lanka.

According to Perera et al. (2008) dairy industry should develop becaunseatses
food security, reducs rural poverty, reduce import bills and prevergthe rural to
urban migration. Furthermore, several constraints were identified in develapiag
Sri Lankan dairy sectoncluding difficulties to access credifacilities, finding the
correct breeding sick, difficulties in gettingqadvisory and veterinary service ian
effective manner and finding proper marketschchuthars & Kajanathan (2012yho
conducted a value chain analysis in the Killinbckigstrict found that majority of the
famers engagén dairy asa smallscale industry to obtain bettencome therefore,
existing farms shoultbe transformedinto largescale farmsHowever,the existing
knowledgeon the dairy industryof the country is not available based on the value
chain approach, whichieldsa better income from the industry.

1.2 What is ValueChain?

A value chain is a full range of activitilsat include designng, production,
marketing and distributiorof a product or servicérom conception to delivery. For
companies that produce gas, the value chain starts with the raw materidist are
used to make their products and consisif everything added before theroduct
goesto consumerskarrison, 2019 In contrast to a supply chainalechain, on the
other hand, is a set of acthes that focuses on creating or adding value to the
product Value chain analysis is a strategy tool used toanalyseinternal firm
activities.Its goal is tadistinguishwhich activities are the most valuable tbe firm
and which ones could bé@nproved to providecompetitive advantage In other
wor ds, by l ooki ng I nt o internal activit
competitive advantages or disadvantagase. The firm that competes through
differentiation advantage will try to perform its activities better than competitors

1
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would do. If it competes through cost advantage, it will try to perform internal
activities at lower costs than competitors would doh®¥ a company is capable of
producing goods at lower sts than the market price or produciperior products,

it earns profits(Jukevicius, 2013).

1.3 Relevanceof the Sudy

Value chainanalysis ofthe dairy industry provides an understandingof dairy
markets, their relationshipsgontribution of different actorssuch asinput suppliers,
producers, farmer organizations, dairy processors, distributiand critical
constraints that limit the growth of dairy production and consequently the
competitiveness ofsmallholder farmersin the prevailing situation, dairy farmers
receive only a small fraction of the ultimate value of their outputlue chain
analysis can ba useful tool as an industry seelcsachieve competitive advantage.
The value chain is a waf conceptualizatiorof the activities that are needed in
order to provide a product or service to a custonveth increased valuelt depicts
the way a product gains valueeflucedcosts) as it moves along the path of design,
production, marketing, deliviy and service to the customerAccording to Perera et
al. (2008) dairy prduction s stagnant due to vasus constraintsin the input supply
sectorsuch aghe higher price of concentrate, problems in finding correoteding
stock andconstraints to acesscredit.

1.4 ProblemSatement

Even thoughhe dairy industry provides substantibenefits,in general farmers are
leaving the industry due to various reasons. Consequently, their livelihood is
vulnerable to different natural and artificial shocksck of appropriate marketing
channes and limited degree of responsigom the respective government agents
that result in weak market integrationare the impediments whichaffect the
livelihood of these communities. Supporting these farmers to engageffieratt
dairy related income generating activitiegncluding marketing and processing of
dairy productscould be a means to build their resilience against the shock they are
facing The study on value chain analysis of the milk industry will help uredetst
different value additions and relevant valughains, whichwill be benefiial in
identifying the most efficient value chains in the milk industiy improve the
competitiveness of the dairy sectotn addition, from production to consumer,
different stages of value chaimow value chain actorand stakeholderscontributed

to the chain can also beentified to understand the present context, problems and
constraints along the value chainBy increasing the efficiency of different dairy
value chains, mwre and more dairy farmersvould be able to sustain their dairy
farming systems.

According tot h @&latidnal Research Priorities on Livestock &odltry 20172021
developed by the Council for Agricultural Research arRblicy focusng on
manufacturing 6 cost effective, quality and safer dairy products for consumers with
minimum impactson the environment while maximizing these oflocally available
resources and also ensuring the quality and safety of the imported dairy products

2



are crucial for the deslopment of the dairy sectoiTherefore,a detailed dairy value
chain analysis iV help understand which stage of the chain has&addressed by

the respective partieso increase the production and profitabilityf the sector In
addition, studyng the value chains othe dairy industry willhelp farmersto decide
which value chain they have to adopt to obtan increased turn over from their
enterprise.Moreover, thepolicymakers will be enabtito utilize the finding of the
research for appropriate implementation of new projects and programmes to
empower both the dairy producer and the consumer. Therefore, this study is timely
and relevant.

1.5 Objectives

Theoverallobjectiveisto identify actorsin existingvaluechainsof the dairy industry
and to assesefficiencyof resourceutilization by actorsin eachexistingvaluechain

Specifiobjectivesof this studyare:
1. Tomapexistingvaluechainsof dairyindustryof SriLanka

2. Toasgssefficiencyof actorsinvolvedin primary and support activities of
dairyvaluechains

3. To analysethe existingpolicy environmentfor the developmentof milk and
milk productssub-sector.

4. Toidentify problemsand potentials of dairy industry in Sri Lanka and to
suggespolicyimprovements






CHAPTER TWO
Literature Review

2.1  Value Chain Concept

The value chain concept can be divided into two main streams of literature: one is
based onPo r t &alue Ghain Model and other is known as Global Value Chains
(Debele,2012 The concept of vaé was incorporated into the framework when
researchers started to show where value is captured within a particular industry
(Debele,2012 Value chain analyses are very important for understanding how
different products flow from the producers to the fiheonsumers. The value chain
perspective provides an important means to understand the busibesiess
relationships, mechanism for increasing efficiency and ways to enable a business to
increase productivity and add value (J.E. Austin Associates, .2B0mter (2004)
claims that value chain analysis is a basic tool for diagnokisompetitive
advantages and finding ways to create and sustain over it. KIT et al., (2006) defines
value chains as set linkages between actors who seek to support each atheéhev
objective of increasing effectiveness and competitiveness. Accordidgrttanet. al

(2014) value chains analyse the links and information flows within ¢hain and
reveals the strengths and weaknesses in the process. laalalyseshe boundares

bet ween nati onal and international chai
international standardinto consideration

M. Porter introduced the generic value chain model(1985. Value chain (VC)
represents all the internal activities of a firm emgs in to produce goods and
services. VC is formed of primary activities that add value to the final product
directly and support activities that add value indirectly

Value chains encompass the full range of activities and services required to bring
products or services from its conception to sale in its final market whether local,
national, international or global. Value chain includes producers, inputs suppliers,
operation, processors, retailers and buyers. They are supported by a range of
technical, bs i ness and financi al service provic
alliance of enterprises collaborating vertical to achieve a more rewarding position in
the market’ Kumara and Rajeev, 20)6The value chain mainly focuses on the
market collaboratingtrategy, where it emphasized the linkages between production
and marketing activitiesof the products and services in an effective and efficient
manner. Vertical alignment is also an important aspect where companies connect
one end of the primary activis up to the last end of the supportive activities, at
each stage of the products increase value.

A value chain brirga product or service from conception, through the different
phases of production (involving a combination of physical transformadiat the

input of various producer services), delivery to final customers, and final disposal
after use. The chain actors who actually transact a particular product as it moves



through the value chain include inpuduppliers (e.g. seed suppliers), farmers,
traders, processors, transporters, wholesalers, retailers and final consumers.

Sustainable alue chains, is a very useful tool in the attempt to understand overall
trends of industrial reorganization and to identify change agents and leverage points
for policy and technical intervention@JNIDO)It contains all the activities required

to bring the final product or service to the final customer. Along the ,wagny
different firms or businesses have their own activities along the supply chain.

Policymakes focus increasingly on the development of agrdustries with
emphasis on promoting effective agualue chains as a means of further expanding
the leading role in economic growth and poverty reduction

Achchuthan & Kajunanthan (2012jh a study onmilk value chain analysis in the
Killinochai district found that, dairy farmers of the district ®aéinancial difficulties
and lacking the required knowledge to establiEirge scale farms. laddition,
technicalsupport which requiredor milk preservaibn and value additionvas also
unavailable in the district.

As show by Tegegne (2017)and holding size, amount of income from sale of
livestock and livestock productd)e number oflocal and cross breed milking cows
owned, access to market informan and service contact frequency of extension
affected significantly the participation decision and level of participation of
households in milk market supplieckman wvo stage model was use analyse
determinants of milk value addition Theresultsof Heckman first stage regression
model showed that volume of milk allocated for home consumption, distance from
market/urban centers, volume of milk yield per day and number of children usider
affected the participation decisiorsignificantly The reaults of second stage
regression model showed that education level of the household, local breed milking
cows owned, land holding size, membership to nuilk o d u eoeperative and
family sizehad a significant impaabn the level of participation of milkproducer
households in milk value addition. Thus, it is suggested to strengtien
participation of smallholder milk producers in milk market supply pratessorssia
capacity improvement anénhance theaccesso proper technical support service
provisbns.

2.2 Definitions of Terms

Value added products carefer to any product that has been subject to additional

actions or combined with extra products to raise the overall value of the product
(Chait, 2020).

Value chain mappinga value chain analysigsgematically maps the actors involved

in production, collection, processing, wholesaling, retailing and consumption of a
particul ar product/ product s. This mappi
profit and cost structure and flow of goods, monayd information through the
chainJordaan et. al (2014).



Chain actors These are the chain players who directly deal with the products either
through production, processing, trading and consuming. They actually own the
products as it passes through theirafds in the chainJprdaan et. al 2004
According toKIT and IIRR (2010value chain actors include input suppliers,
producers, processors, traders and consumers. Thesetlaeactors who are
commerciallyengagedin the chain. Chain supporters are thengee providers by
actors who never directly deal with the product but whose service add value to the
product For instance banks, microfinance institutions, insurance companies,
transporters, brokers and other supporters including NGOs, government @&genc
and research centres (KIT and IIRR 2010). The financial services they provide include
loans, prefinancing, shareholdings, factorirand leasing arrangementsHnancial
institutions alone do notprovide financial services; for example, an input swgpli
may give a farmer a loan in the form of fertilizer, in return for repayment plus
interest after harvest (KIT and IIRR 2010).

Value chain development- The International Labour r@anization Value Chain
Development approach looks at market dynamics amthtionships between the
different actors in the chain with the objective of strengthening the whole market
system- enterprises, business relationships, financial networks, supporting functions,
rules and norms, and the business environmei a way tlat ensures greater benefits

for the poor from economic growth and development.

Formal chain Supply chain where actors support each other so that they can
increase their efficiency and competiveness. They strive to satisfy consumer needs
so they can incrase profits

Informal chain A wt of linkage between actors in a chajrwho do not seek to
support each other and have no binding relationships either formal or informal apart
from when transacting agreements invelgxchange of products and money.

Bargaining power Bargainingpoweris a measureof the capacityof one party to

influenceanother. It is an important topic in negotiationbecausepartieswith higher
bargainingpower are able to leveragetheir circumstancedo strike more desirable
dealswith others.

All of the partiesin an agreementhavetheir own bargainingoower, howeverlittle or
great(Bush,2016)

Profitability: Profitability is ability of a company to use its resources to generate

revenues in excess of its expenses. In otherwards,i s i s a company’ s

generating profits from its operations.

Stakeholder People who are directly involved in milk value chain. These include
actors, chain supporters and chain influencers. Marketing channel: Formally, a
marketing channel isa business structure of interdependent organization that
reaches from the point of product origin to the consumer with the purpose of
moving product to their final consumption.



2.3 History ofValue Chains

Value Chain Analysis is a concept tvasdescribal and popularizedirst by Michael
Porter in 1985. The value chain is a systematic approach to examining the
development of competitive advantage (Porter, 1985). Porter identified primary and
support activities that are necessary for products to gain valoe attract the best
price on the marketPrimary activities aréunctionsthat are directly concerned with
creating and delivering a product whilst suppa@ttivities are those activitiethat

are not directly involved in production but may increase efifeeness of the
product.

2.4  Importance of Value Chain Analysis (VCA)
According to Porter (1990);

VCA assists farmers decide which activities should be outsourced.

It also identifies relationships that offer opportunities to create linkages among

farmer s’ i ntermediaries and buyers.

1 VCA approach also enables farmers to understand and appreciate their business
strengths and weaknesses.

1 Value chain assistmilk processors and others actors to understand their

strengths and weaknesses.

T
)l

2.5 Importance of Agrcultural Value Chains ibevelopingGountries

Governments, private sector companies and +sgmvernmental organizations
(NGOspaya lot of attentionto agricultural value chain analysis and implementation
(Helin and Meijer, 2006). AccordingKanu et.al (2014) governments and donors

can use value chaibased strategies to improve agricultural production by
smallholder farmers so that the farmers improve their production, generate
increased incomes in agricultural production and stimulate ForeignecDir
Investment (FDI) programs in agriculture. The value chain analysis (VCA) concept can
be used toanalyseconstraintsthat affect smallholder farmers from reaching their
fullest potential in terms of production (Delgado, 2003). Value chains have also bee
used as a tool to develop small businesses and financial institutions through linking
producers, financial credit institutions, processors and marketehepherd, 200/

The chain actors who participate in tiAgricultural Value Chain (AVC) as a produ
moves from one stage to another include input suppliers such as smallholder
farmers, agro dealers, processors, transporters, wholesalers, retailers and final
consumers Chengappa, 2018 Presently the issue of smallholder participation in
AVCs is ofgramount importance to legislators and policymakers seeking to improve
rural economic growth and poverty reduction. Smallholder farmer contractual
arrangements with private sector agricultural companies are now being spearheaded
by farmer ceoperatives andfarmer groups, so as to overcome production and
marketing challenges faced by smallholder farmers (Helin and Meijer, 2006).



2.6  Conceptual Framework

Michael Portets concept of value chain analysis will be wdiZfor this study.

Accordingly, the collgive activities that are performed to design, produce, market,

deliver and support can represent using a valbaic.

Porter’s Value Chain

Firm Infrastructure — systems; routines

Human Resources Management — recruitment; formation
Support
Activities

Technology Development — product design

Procurement of Resources — ensure resources availability

. Outb d i
Inbc.»urld Operations u ‘Ol:ll‘l Marketing Custorner
Logistics Logistics & Sales Service
Primary
Activities Reception, |Transformation Storage, salesforce Warranty,
warehousingand ofinputsinto transportation and maintenance
distribution of outputs and product advertising and upgrades
inputs distribution

According to Porter’s value chai n,
input delivery, processes or operations thaput converted to outputout-bound

proi

logistics namely storage, transportation and product distribution, marketing and

sales, customer services of warranty and maintenance of upgrades to be

analysedin detail Furthermore, support activities such asafm infrastructure,

human resourcemanagement,technology development and procurement and

resources alsoneed tobe discussedo understand the value chain.

The strengthening of agricultural value chains is one of the best ways in addressing

problems fa&ed by smallholder farmers. This can be done through improving
agricultural production and improving market access and integration of smallholder

producers in formal market and viable markets. Research by various scholars has

shown the benefits of both pruction and markedriven approaches (Barrett
2008).ADB(2012 suggestdhat agriculture can play an important role in economic

growth through the increasing small

hol

Rural development scholars across the glabe promoting the increased use of the

value chain concept for the development of production and matkaten rural

development projects and strategies.

Kaplinsky and Morris (2002) define a value chain as the full rangetiofties that

are required b bring a product from the input stage, through different phases of
production, transformation and delivery to final consumers. The value chain concept
seeks toanalysehow productionactivities areconneded in a chain until the final
product is producedThe value chain concept also seeks to understand how value

creationtakes placeand shared among the value chain act{@erg et al.2009). A

9
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Value @ain Analysis YCA) for a farmer includes the purchase of inputs, production,
marketing and distributioractivities to the consumer. The VCA approach also looks
at the activities implemented by various actors along the chain and this includes
linkages with other actors engaged in activities such as trading, processing and

providing business development semsc such asredit and market information
(Berg et al, 2009).
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CHAPTER THREE
Methodology

In line with the objectives of the study, the method of data collection consisted of
three major components: a comprehensive literature review, focus group and key
informant discussios, direct interviewsnd a questionnaire survey

Objectiveone - Tomap existingvalue chainsof dairy industry of SriLanka

To map the existing value chains of the dairy industry in the relevant districts,
includingthe milk collecton details,and value added products,small, medium and
large scaleproducerswere interviewedusingguidelines A questionnairesurveywas
alsoconducted.Datawasanalyseddescriptivelyand mappingwasdone.

Objective Two ¢ To examine actors involved in primary and support activities of
the dairy value chains

To study the value chain actors of the dairy industry a questionnairesurvey,focus
group discussionand interviews were used to collect the required data and
information.

Accordingt o P o\alueddnain Snalysis,mainly there are primary activities and
supportive activities. Primary activities include firm infrastructure, human resource
management, technology development and procurement of resources.

Under the firm infrastructure, system of olg management was considered as an
indicator. Especially in Sri Lanka, intensive, satensive and extensive systems of
management are applied by dairy farmers, depending on resource availability.
Further, under human resourcesianagement, farmers dl ef \awareness was
assessedby the number of training programmes they had attended and other
extension services offered kiphe governmentand norrgovernment sectors were
also examined. The resource availability of dairy farming, such as concentrate feed
availability, cost, grassland availability grass varieties, water availability, breed types,
veterinary and medicine and other support services was also investigated.

The primary activities within the industry can be identified a$oonnd logistics,
operations, outbound logistics, marketing and sales and customer services. In the Sri
Lankan dairy sector, most of the dairy farmers produce raw milk within their farms
and sell to the for mal mil k collectors.
Chain Framework, iAdbound logistics and operations were undertaken. Indicators
such as the concentrate feed price, labour type, labour cost, cost of veterinary and
medicine, grassland availability, grass type, breed types, and availability of fixed
resources weg considered.

In the operation section, the inputoutput relationship was measured using the
CobbDouglas Production Function. The relationship of input for the output was
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measured using that. Further, how the milk production changes with different snput
were measured.

Variables used in the analysis

Number ofanimals/herd

Milk production

Milk production /breed

Cost of production/litres of milk
Total cost/ herd

Total expenditure

Profit/ profitability

To measure the input output relationship m milk production function,Cobbk
Douglasproduction function was used to analyse the input and output relationship
in milk production Yishnoi et al. 2016 It is linear in its logarithmic form and
convenient in computer analysis.

The following Cobiboughs function (1) fitted to the data in its ldgear form (2)

Y=AX1X%52 .. .........20°%" (X

lnY=bA+bhn X+t Ln X + ... 10ln Xiobu (2)
Where Y is the dependent variable andi1X.......10 Pépresent the different
independent variables ahthe hu..........1okare the partial elasticities of different

independent variables.

Dependent Variable

Y= Milk production-litres / herd /day

Independent variables

Xi1- labour man days / herd /day;

Xo- Concentrate feed herd/day (kg);

X3 —Cost of veteriney and medicine (Rs/herd/day);
Xs — Fixed cost (Rs/Farm/day);

X7 —Breed type (Pure high, cross, local)

X10—Management type (intensive, sefimtensive and extensive)

Objective Three- To analysethe existing policy environment for the milk and milk
productssub-sector

The existing policy environment of the dairy sector was examined using the
secondarydataby referringto availablesecondaryinformation.

12



Objective Four - To identify problems and potentials of the dairy industry in Sri
Lanka

Theproblems and constraintsof the dairy industry valuechainwere identified using
a structuredquestionnaire faceto faceinterviews,focusgroup discussionsvith the
dairy farmers, dairy processors,input suppliers, output distributors and other
stakeholdersn the dairyindustry.

3.1  Study Location

According to Ibrahim et al. (199%ix main cattle and buffalo productiosystems
which are closely relatedto different agro climaticconditions of the country up
country, mid countryGoconut Triangle, wet lovands, dry lowlands and the Jaffna
peninsula were identified To represent the agro climatic zones aslable 2.1, six
districts have been selected: Up Courtriluwara Eliya, Mid Country- Kandy, Low
Country Wet Gampaha, Low Country Dry Anuradhapua, Coconut Triangle-
Kurunegala, Jaffna peninsuldaffna Those districtsvere selected purposively by
considering the availability of dairy farmers. To understand the basic value, chain
180 farmers were selected randomly to represent 30 farmers feach district. In
addition, 3 processorsvere also interviewed to identify other value chain positions
in the dairy industry of the respective district&rom the total ® processors in the
sample population 12 farmersre alsoengagedn dairy farming, terefore the total
farmer samplewas 192. Furthermoresix curd processors fronthe Hambantota
districtarealso interviewed using guidelines to understand the curd processing value
chain. In additionthree case studiesvere also performed in Jaffna togan an in
depth understandng of the dairy production system in the northern part of Sri
Lanka. Some of the main milk collectors such as Milco and Nes&te also
interviewed to gather information on value addition. The government
representatives at distct level in the dairy sector and the private sector service
providerswere also interviewed using guidelines.
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Table3.1: Sample Population

Farming District Number Both Number | Total of

System of Farmers of Sample

Slected and Processos| Farmers
Farmers | Processory and

Processors

Up country NuwaraEliya 30 0 04 34
Mid Country Kandy 30 0 03 33
Low country wet| Gampaha 30 06 04 40
Low country dry | Anuradhapura 30 0 14 44
Coconut Triangl¢ Kurunegala 30 06 13 49
Jaffna Peninsulg Jdfna 30 0 0 30
Total 180 12 38 230

SourceSurvey Data2019

3.2

For the questionnaire survey 180 farmers were selected according a list of farmers

Questionnaire Survey

available in the veterinary surgebrsffices of the selected districts. Data cedition

was performed using the following main themes of dairy farming such as

demography of the sample population, dairy management systems, -ecoioomic
standards of dairy farming, herd compositiomilk production characteristics,

service providers irthe milk collection,milk collecting, milk processing, economic

viability of dairy farming in different scales of operation.
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CHAPTER FOUR
Socio-economic Standards of Dairy Farmers

4.1 Introduction

Socieeconomic characteristics ducas age, gender, edaton level, occupation,
labour,land use, income sources, dairy farming experience, resources availability
dairy farming will be discued in this chapter. Furthermore, the soeezonomic
details of dairy farming in # study areawill be discused using saiples from
different districts.

As discussed in the introduaty section 180 farmers fron six districts, 6 processors
from the same district andixprocessors from curgroduction wereinterviewedto
gather relevantinformation. The total sample population including farmers and
processors comprised 239. The family size ranges fr@rm&mbers with an average
of 3.8.

4.2  Age Distributionof Famers

Hgure 4.1 illustrates the age distribution of dairy farmers in the study area.
Accordingly,youth asbeing categorized athose below 30 years, adultsom 30-50
years ofage, persongrom 50— 60 yearsas senior farmers anthose aboves0 years

of agewere considered as most senior dairy farmers. As described in the figure, it is
clear that approximately half (48.7%) of the farmdryslonged to the30 to 50 age
group. In additiona quarterof the samplefarmerswas in the50 to 60 age group
and this indicatethat 74 percentof the total sample farmers an@& the 30 to 60 age
group. Hbwever, farmers below 30 age groupepresening seven percent is
indicative of the low youth participation in the dairy sector This suggestsdairy
farming needs to be restructured as a high income generating industry with timely
modifications toattract the youth.

Age Distribution of Farmers

M vouth
Eadult
[CIsenior

B Most Senior

Source Survey Data?019
Figure4.1: Percentage Age Distribution dfarmers
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4.3  GenderDistribution of the Sample Farmers

Hgure 3.2 explains the malefemale ratio of the dairy farmers in the study area.
Accordingly, 8percentof the sampe comprises makwhereasthe restare female
farmers

Gender Distribution

M vale
EFemale

Source Survey dad, 2019

Figure4.2: GenderDistribution of Dairy Farmers

4.4  Main Occupations

Main occupation is the main income source of the family. According to the survey
data, 94.5 perent of the total sample farmerare engagedn dairy farming as their
main occupation Therest are employed as cropgrowers, agricultural labarers,
non-agricultural labarers, government workers, private sector workensd skilled
labourers

4.5 Land Awilability
In this study landwnership ofthe dairy farmersis also investigatedAs indicted in
Table4.1, 55 percent of the sample populatiopossesdess than halanaace and 11

percenthave 0.5 1 ac Around nine percent of the farmers in the salmpwn 11.5
aaeswhereas 2.5percentof the dairy farmers own more thamwo acres
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Table4.1: LandAvailability of Farmers irrhe StudyArea

Land District- Percentage Total
Size Percentage
(Ac) |Gampahg Kandy|Kurunegal{ Anuradha |Nuwara| Jaffna
% % % pura Eliya%| %
%

05> | 61.1 60.0 44.4 20.0 90.0 | 56.7 55.2
051 11.1 16.7 8.3 20.0 3.3 6.7 10.9
1-1.5 8.3 10.0 5.6 16.7 3.3 13.3 9.4

2< 194 13.3 41.7 43.3 3.3 23.3 24.5

Source Survey Data2019
4.6  DairyFarming Experience

The studyreveakd that 33 percent of the total sample farmers engadein dairy
farminghavemorethan 20 year®f experienceand 15 percenthavingl5 to 20 years

of experience As shown irfHgure 43, 62 percenthave more than 10 years of dairy
farming experienceHowever, 1Gercentof the farmers only had less thdive years

of dairy farming experience. This indicates that majority of the dairy farmers in Sri
Lankaengaging irdairy farminghavea fairknowledgeof dairy farming

Farming Experience
35%

30%

25%

20%

15%

10%

5%

0%
5>

5 10 10_15 1520 20<
Years Of Experience

Source Survey Datp2020

Figure4.3: Dairy Farming Experience dhe Sample Farmers

Education Qualificatios

Table 4.2illustrates theeducation qualificatios of the farmers in the study area.

Accordingly, 3®ercentof the samplehavereceived seondary education which was
from grade 6 to GCE O/BQ percentof the sample farmerfiave passedGCE (A/L)
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and around 1%ercentof the farmers hadeceived onlyprimary educationlt should
be noted that2.6 percenthad degree level qualifications.

Table 4.2 Education Qualificatios of the Sample

Education Level Frequency Percentage (%)
Primary Education ¢B) 30 15.63
Secondary Education 75 39.06
Passed GCE (O /L) 59 30.73
Up to GCE(A/L) 15 7.81
Passed GCE (A /L) 8 4.17
Graduate 5 2.60

SourceSurvey Data

Table 4.3 explains the dairy farmer’ s e
range Accordingly, 73ercent of the farmers who received primary education
earned less than Rs.25, 000 and onlyp2@cent of the group receivedh monthly
income 0fRs.25,000 toRs. 50,000Farmers who had secondary level of education
(519 gained less than Rs. 25,080d 48percentearn Rs. 25,000 to 50,000. Further,
four percentof the farmers who gained secondary level of education make more
than Rs.75,000 per month. Farmers who passed GCE (Q@IRY9 of the farmers
received lesgshan Rs 25,000.However, 10 percent of the farmers received more
than Rs. 50, 00hcomes Farmers who studied up to GCE (AHalf of them earned
less than R£25,000 andhe rest RS25,000 to 50, 000 per month. Further, it is noted
that of farmers who passed GCE(A/L), lj2ebcentreceived less than R25,000 and
87.5 percentreceivedRs. 25,00Q@0 50,000. Forty percent of the graduatarmers
earned more than Rs. 75,0@@r month. This indicates that higher percentage of
farmers who had better education earned more money comparethosewith less
education

Table 4.3 Relationshipbetween Incomeand Education Levebf the Farmers

Income(Rs) Primary | Secondary| Passed GC| Up to GC| Passed GC|Graduate
Education| Education (O/L) (A/L) (A/L) % %
(1-5) % (6-11) % % %

25000> 73 51 42 53 125 20

25000650000 20 45 48 47 87.5 40

5000075000 7 0 3 0 0 0

75000< 0 4 7 0 0 40

Sourcesurvey Data, 2019
4.7 Reasons foEngagng inDairy Farming

According tathe surveydata, avast majority of the sample farmers engaigedairy
farmingas their main incomsource However, 33ercentof the farmersengagen
the industry as a family tradition. laddition, fewer young farmersn the Gampaha
and Kurunagala distristhadstarted dairyfarming as their mainoccupation,with
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modern management practices and thégve provedthat dairy farmingcan bea
profitable ventureif correct management practices and innovative tking are
incorporated Another setof farmershad also starteddairy farmingas an additional
source ofincome generabn.

4.8 IncomeDistribution of the Farmers

Table4.4: IncomeDistribution of the Farmers (Monthly average)

Income RangéRs.) Numberof Farmers Percentage
0-20000 55 286
2000640000 73 38
40000660000 42 21.8
60000< 22 114
Total 192 100

Source Survey Data2019

Table 4.4 describes the incomalistribution of the sample farmers. Accordingly,
monthly income of farrar families ranged from ks thanRs.20,000 to more tharRs.
60,000.The survey proves that the majority of the farmers¥38eceivean income
of Rs. 20,0000 Rs.40,000. In addition, around 2@ercent of the farmer families
obtain Rs.40,000to 60,000 According tahe CentralBank Report (2018anaverage
family of needs Rs.62,237 per month tofulfil their needs.More than Rs60,000is
receivedonly by around11 percent of the sample population. This indicates that
only fewer farmersreceiveda considerable income from thisdustry. Therefore, it

is important to modify thesmallscaledairy units in to economic unit$:urther, 0
obtain suchanincome it is important to rear improved breeds.

Table4.5: Average Monthlyincome asa Share of Totallncome

District Total hcome Milk Income Milk Income
(Rs) (Rs) Share for Total

income (%)
Nuwara Eliya 41930 34440 82%
Kandy 30194 23495 78%
Gampaha 39267 19320 49%
Anuradhapura 55650 28448 51%
Kurunegala 33400 27314 82%
Jaffna 35301 30239 86%
TotalAverage 39,290 27,209 71.3%

Source Survey Datg2019

According toTable 4.5, the average monthly farm family income ranges from Rs.
30,194 to Rs. 55,650. The total average milk income ranges between Rs 19,320 to Rs.
34,440.The totalaverage monthly income is Rs. 39,290vil@ereas the total average

milk income is R27,209.00, whichis 71.3 percent of the total family income.
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However, in the districts such as Nuwdflya, Kurunagala and Jaffnfarmers
receive more than 8@ercentof the income from thedairy industry. The dstricts
such as Anuradhapura and Gampatunsist of50 percent of milk incomeof the
total family income.

In Porter’s value chairconcept,both primary activities within the firm and support
activities are taken into account.Under support activities,human resource
developmentand firm infrastructure developmenare also key areas Henceto
develop the human resource, it is important to understand the educational
background and the farmergxperiencen the dairy sector. As described Ghapter

Four, 45 percentof the farmers had passed GCE O/L and to develop the value chain
it is easy to train nearly half of the sample populatesaround 40percentof the
samplehave received secondargducation. Further, more thanZpercent of the
farmers had overl 0 Yy ear s’ iné& maustry. eEThecetdre, according to
Porters Value Chain Concept, it is easy to develop the human resowde the
sector. In addition, to enhance the support services of the dairy sector, land
availabilityis also a crucial faor. Sincethe study found that majority of the farmers
(55%) owned less than half an acre, maintaining grasslands is difficult anddand
become a limiting factor. Therefore, introducing common grassland under dairy
societeswill be beneficial for valuehain development.
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CHAPTER FIVE
Characteristics of Dairy Farming

5.1 Dairy Management Systems

Table5.1 illustratesthe dairy managements systems followed by the farmartghe
study area.ln NuwaraEliya district majorityof the farmers practice intensive and
semi intensive management systems. Therefare the Nuwara Eliya district43
percent (13) of the sample populationrepresent the intensive management
practices whereas semi intensimeanagement system is practiced by percentof
sample farmers. Inhe Kandydistrict, farmers weremore likely to manage their
herds using intensive and semi intensive methodb the Gampaha district33
percentfarmerspracticedintensive method36 percentsemi intensivemethod and

30 percentf a r mexterisisemethod. It was evidenthat in the district three
management practiceare in use orsimilarscale The main reasofor the Gampaha
district to have the extensive system igarmers practising buffaloes farming in
extensivdy. Anuradhapura district showa different pattern of cattle management.
The study indicateghat semi intensive method is more popular (73%) amdtimg
farmers. However, intensive and extensive methods of rearingn@arémum in the
sample population. This inchtes that even in the dry zone dairy farming methods
are changing dramatically due to various concerns such as rearing improved breeds
in a herd needing improved facilities. Furthermore, in the Kurunagala district,
farmers mostly manage the herds with seimtensive and extensive methods. Semi
intensivefarming system igracticed by 41.6percentof the farmers and 3percent
are engagedn extensivefarming However, one fifth of the sampleis engage in
intensive method of managemenMost of the dairy famers in the Kurunagala
district operate their farms incoconut estates which helps cattle to graze in the
coconut lands.In the Jaffna Pansula 96percent of the farmers practice semi
intensivemanagement whereathe restmanage animals extensively.

As described in the Portar Value Chain, under the primary activities the
management systems are importanthe research reveals that majority of the
farmers in allsixagro climatic zones tend to practice intensive and semi intensive
systens. This indictes that efficiency of the management of herds are improving
specially with the improved breeds.

According to guidelines from theAPH, in the NuwaraEliya district,dairy farmers

are advised to manage their animals under the intensive and semi intensive
methods. Research reveals that most of the farmers practiced the saetbods
However, the conditions within the intensive systems and semi intensive systems
need to be developed for value chain enhancemeAtcordingto the study,
intensive rearing iseferredto as animalsarefed within the cattle shed and provide

all inputs to the shed.

In the Kurunagala district, to utilize the grass grown under the coconut plantation
farmers prefer to manage the animals extensively. To improve the efficienitye of
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value chain,adopting the systematic management approadivhich ensure the
inputs such asdequate feedwater and othelinputs)is vital in respect oéll three
management systems.

Table5.1: SamplePopulation According toMethod of Rearing

District Method of RearingNumber ofFarmers) Total
Semi
Intensive Intensive Extensive
NuwaraEliya 13 17 0 30
Kandy 13 15 2 30
Gampaha 12 13 11 36
Anuradhapura 5 22 3 30
Kurunegala 7 15 14 36
Jaffna 0 29 1 30
Total 50(26.04%) 111(57.81%)| 31(16.1%) 192

SourceSurvey Data2019

Hgure 5.1 illustrates the dairy manageent systems in the study area and it is clear
that majority of the farns practicethe semi intensive system in aélecteddistricts

In Jaffna and NuwaraEliya majority ¢ietfarmers follow semi intensive methodhis
study clearly showthat the extensive management systeisidiminishing even in
the dry zone areas

Management System

Count

Management
System
M ntensive
B Semi Intensive
[CIExtensive

Sampaha

Furunegala MNuwara Eliva
Anuradhapura Jaffna

District

Fandy

SourceSurvey Data, 2019

Hgure5.1: Dairy Management Systems
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5.2  Cattle PopulationAccording to Breedl'ype

Hgureb.2 illustrates the breed distribution of the study area. Accordintlg,Jersey
breed representsover half of (53%)the total sample animalsvhereas Friesian
represents 1percent.Sahiwal alsconstitutes12 percentof the breeds. In addion,
Jersey Frisiamrosses §%), Sahiwal Jersayosses %), and AFS breedse also
available in the study area.

CATTLE POPULATION BY BREED TYPE
JerseyFrician

Sahivaldersey 8%

5% ‘
Jersey
53%

Figure5.2: Distribution of Breeds in fie Study Area

Frician
17%

Source Survey Data2019

Hgure 5.3 presentsthe catle breed distributionin different districts. Accordingly,
jersey breed is dominanh the districts of Gampaha, Kandy and Anuradhaptioa
its heat resistantquality and ther potential toproduce a higheryield even in varm
environmentl conditions. The Kurunagala district represesithe Coconut Triangle
farming system anatonsist of other breeds such as jersdyisian crosses, jersey
Sahiwal crosseghat outnumberthe pure jersey and Fian breeds. However, ihe
NuwaraHiya district representirg up country farmingsystemhas more Frisiarthat
suits the cool climatic conditiorwhile showing higher production performance.
Jersey breed represestaround 45percent of the total cattle population of the
sample. In Jaffna, jersey breed represents Bércent whileFrisian areat minimum
level. However, the other breed®speciallythe number of crossbred aremuch
higher thanthe pureimproved breeds in the district.
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Breed Distribution
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Figureb.3: District wiseDistribution of Breeds inDifferent Farming Systems
5.3 Milk Yield by Breed Type

Table5.2 explains the average milk yield of the different breeds and minimum and
maximum production potentials of these animalkccordingly,Australian Friesian
SahiwalAF$ produces the highest average productioi©.94 litres per day and this
breed recorded the highest potential yield per dayhich is 14 litresThe average
production of Friesian waseported as 9.76 lites per day andlerseyproduces
maximum of 13litres per day in the study ared&urthermore, Jerseproducesan
averag of 8.35 litresof milk per day and the maximumilk production potentials

14 litres per day.

Table5.2: Average Minimum and MaximumMilk Yield by Breed {pe

Breed Type Minimum Maximum Average litres/ day
litres/day litres /day
Sahiwal 1 12 6.93
AFS 4 14 9.94
Jersey 2 14 8.35
Frisian 2 13 9.76
Sahiwallersey 3 15 8.25
JerseyFrisian 2 13 9.5

Source Survey Datg2019

As shown infable 5.3, Frisiaanimals contributehe highes$ milk yield per day (13.6
litres/day) in Nuawara Eliya Distridt.is imperative to note that some of the areas
such asAnuradhapura, Jaffna and Kumegala Jersey Frisian cross breeds produce
more than 10litters per day. This indicagthat, with intensve and semi intensive
farming farmers can obtaira better yield. This situation is prevalent in the Jaffna
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district, for instance majority of the farmers practice semi intensive farmingdared
to the Hinduculturalinfluencefarmers treattheseanimalswith better care Most of
the farmers provie food which are consumeday humans Therefore the amount of
readily availableCarbohydrate that required producing milk is higher in those
animals and leads to increase the average milk production per cow.

Table 5.3: Average MilkYieldper Day per Cow by District

District

Breed | Gampaha| Kandy | Kurunegala] Anuradhapura| Nuwara | Jaffna
Type Eliya
Sahwal 7.2 8.3 6.4
Jersy 8.1 9.4 9.3 8.3 11.2 9.9
Frisian 8.4 9.5 6.3 4.2 13.6 10.3
Shabhival
x Jersy 6.3 6.7
AFS 8.4 7.7 12 7.9 9.5
Jersy
Frisian 5 6.3 10 11.8 10.1

Source: Survey Data2019

As shown inTable 5.4, potential lactation of different breeds differ according to the
agro climatic zonedable 5.3explains themilk yield per animalni different districts.
Accordingly, forthe Gampaha district, Frisiakersey and Ayrshire animals were
recommended by DAPHSs thedistrict @mesunder the agro climatic zone of low
country wet zone. Howevethe study found that Frisian and Jersey bre@dsduced
8.4 litres and 8.1 litres of milk per day respectively. Per lactai@rageproduction

of these two breeds were 2358tres and 2268 litres. According to the DAPH
recommendation, in intensive farming system these breeds have to produce 3000
litres and 2500 litres. However, in the study it is noted that the average production
was higher than that othe recommended vyield for the semi intensive system.
Therefore, for the Gampaha district, Frisigarsey, AFS, Sahaiwal acebssbreeds
are bestfitted animak to improve the milk productionKandy and Nuwar&liya
districts were coming under the Midountry wet zone and mid country intermediate
zone. For botlzones,DAPH recommended Jersey, Frisaa Ayrshire. Ashe study
reveals Frisiamnd Jerseyproduce the highest amount of average milk per day and
per lactation while Frisian breed produc2660litres. This indicats that for Kandy
and NuwaréEliya district breeds such as Frisian adgtsey areghe most appropriate

in terms ofthe yield. In addtion, AFSsalso a good breed fahe Kandy district and
they produce 2156 litres per lactationJersey Frisian crosses akgsey are the best
breeds forthe Anuradhapura district because as recommended by the DA#RsEy
Frisian crosses produc@®0litters per lactation whereasersey produces 2324 litres
per lactation. For the Lowountry, intermediate zone (Kurwegala District)lersey,
Sahiwal, AFS anidtrsey Frisian crosses are the highpsbducers, whichproduce
more than 1500 litres in senmtensive management-or the Jaffna district, Frisian,
Sahiwal andersey Frisian crosses are the best producers.
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Table 5.4 Recommended Breeds for Different Agro Climatic Zones

Agro Climatic Zones Breeds Target lactations (litres)
Mid Country Wet Frisian > 3500
Ayrshire > 3250
Jersey > 3000
Mid Country Intermediate Frisian > 3500
Ayrshire > 3000
Jersey > 3000
AFS > 2000
Low Country Wet Intensive Semi
Frisian Intensive
Ayrshire > 3000 1500
Jersey > 2750 ]‘
> 2500
Low @untry Intermediate Intensive Semi
Frisian Intensive
Ayrshire > 300
Jersey > 2750 1500
AFS > 2500
> 2500
Low Country Dry Ayrshire > 1750
Frisian > 1500
Sahiwal > 1250

SourceCattleBreeding PolicyDepartment of Aniral Production and ealth (2010)

54 Herd Size

As illustrated inTable5.5, the number ofneat cattle in the herds of derent districts
were identified Accordingly, 44ercent of the sample population represent the
herds comprisingless thanfive animals. A herd of 5-10 animals represents 28
percentof the sample populationTwentysix percent of the farmers in the sample
owned 10 to 50 animals and oniyo percentof the farmers possess more than 50
animals per herd. It isbservedthat herdscomprisingmore than 50 amnals usually
canbe foundin the districtssuch aKururegala and Anuradhapura whegehigher
number of animals are managgl extensively According to the DAPH classifications,
dairy farmers are categoriseith terms ofthe number of animalghey rear small
scaleless than 10 per herdnedium scalel0-50 animalsand large-scale morethan
50 animalsper herd Therefore,it can beconcluded thatmajority of the dairy farms
operate at small scale.
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Table5.5: Herd Sizeof the Study Area

No. of District (Number of Farmers) Percentage
Neat | Gampaha| Kandy | Kurunegala| ! Q LJ( Nuwara | Jaffna| Total

Catle Eliya

5> 1 23 9 2 22 27 84 44
5-10 18 6 12 9 5 3 53 28
10- 8 0 5 11 3 0 27 14

15

15 9 1 7 7 0 0 24 12

50

50 < 0 0 3 1 0 0 4 2

Source: Survey Datg2019
5.4.1 Herd Composition

According toTable5.6, a herd compriss of milking cowsmale calvesfemale calves,
Heifers and dry cows. Milking cows representp@@centof the total herd. However,
according to the national dairy herd compositjonilking cows represent 2percent
of the total herd. The sudy reveals thathavingmore milking cowsn a herd is
indicatve of proper management othe herd. As indicate in the Census and
Statistics Agriculture Data (2019) both male and femalealvesrepresent 24 percent
of the national herd.According to the study20 percent female calvesand 18
percent ofmale calves represera herd. In NuwaraHiya and Jaffnaistricts, the
milking cow percentage is much higher than the national average as wélfieas
study average.ln the NuwaraHiya district, the milking cows denote 5&ercent
whereas in Jaffna it is f#rcent This indicatethat dairy farming practices of Jaffna
and Nuwaa Eliya districts ar@n amuch higher scalevhen compared withother
districts considering the number of milking cows amerd as itenhance the milk
production of the farm.

Table5.6: Average HerdDdomposition of the StudyArea

Type District (Percentage) Total
Nuwara [Kandy| Gampah{ Anuradhg Kurunegalg Jaffna |Percentage
Eliya pura

Milking 58 34 37 31 36 73 39
Cows
Male Calves 10 33 14 15 16 - 16
Dry Cow 6 6 10 18 13 5 11
Heifer 9 9 16 20 12 2 14
Female 17 18 23 15 23 20 20
Calves

Source:Survey Data, 2019
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5.5  Cattle Shed Availability

Cattle shed or providing apppriate housing is significant in dairy farming. An
efficient management of herd in cattle shed will provide facilities to provide required
space, convenient feeding and drinking environment, proper sanitation and higher
potentials in clean milk productio Depending on the type ahanagementdairy
farmers maintain cattle sheds in the study area. Accordinglyp@&®ent of the
farmers maintain cattle sheds in their farms. It is clearly inéidahat, farmer who
practice intensive (26Yandsemi intensie (57%) farming have cattle sheds. Other
farmers who practicéhe extensive method of rearing do not have cattle sheds.

Availability of Cattle Sheds

35
30
25
20 W Yes
15 m No
10
. |
0 - [] O
2 Y > > W 3
Q%Q \gb(\b Q/Qofb\ @Q& 6* \%&Q
(’)’b& (Q(\ ,b$° ’b&,b
%" S S
&

Source Survey Data2019

Figure5.4: Availability of Cattle eds inthe Study Aea (%)

Hgure 5.4 illustrates the cattle shed availability of different farming systems in the
study area. Accordingly, the Nuwara Eliya district all the interviewed dairy farms
had cattle sheds. In the districts such as Kandy, Anuradhapura, Gampataffra]
fewer farmers do not have cattle sheds. However e Kururegala districthalf of

the farmers do not have cattle shed facilities because some farmers manage herds
extensively in coconut estate$n general, In the Nuwara Hiya district farmers
maintained smalscde dairy units with limitedland.
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5.6 Cattle Insurance

Cattle Insurance Knowledge Cattle insurance

= Heard about cattle insurance
"=Don’t Know about C ® Insured = not insured

Source- Survey Data 2019 Source- Survey Data 2019

Figure5.5: Knowledgeof Cattle insurance  FigurB.6: Insured Aiimals

FHgures 5.5 and 5.6 illustrate the cattle insurance knowledge and percentage of
insured animals in the study ared he study found that 7percentof the farmers
were aware ofthe cattle insurance schemaeshile 29 percentwere not. Howe\er,
the farmersadmitted that cattle insurancds important According to the study, 85
percent of the farmers did not insure their animalsHowever, 15percent of the
farmers have insured one or two milking animals in their herdsdifition, farmers
who receivel animals fromgovernment projectshad also insuredthem. Further,
none ofthe sample farmerdiad not included anyecently imported animals and
incidence of death. Howevedeath of milking animalsan have a&eriousimpact on
the milk yield andthe economy of the farmers. Therefore, the insurance
programmes shoulthe modified and easily accessible for any dairy farmand itis
also important in value chain developmen&ven in thePorters Value Chain
Goncept, continuous supply of input is essial for the chain development.

5.7 Record Keeping

Record keeping is an essential element in successful dairy manageraemers
usually relyon their memory when maing decisions. The study reveals that in the
study areaonly nine percentof the famers maintain recorgon their dairy farming
activities However, 9percentof the farmers do not maintain records on their dairy
herds. In a dairyfarm, different types of dairy records can be maintad. The
common recordsmaintained arethe milk yield records maintained atcollecting
centres.
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CHAPTER SIX

Value Chain Actors
6.1  Input Supply

The input supply of dairy industry consists of several categories such as feed,
medicine, vitamin, mineral, water, breeding materjadervicers such aseterinary
service extension andprocessindherd facilities

6.2 FeedSupply

Feed which is one of the most important aspects of inputpply, are two types
mainly forage supply and concentrate feed supply. Forage supply in Sri Lanka
consiss of dry forage like hay and silagéresh forageis supplied through cut and

feed or allow animal to grazén Sri Lankamost of the farmers depend on natural
grassland. However fewer farmers maintain their own grasslands.

GRASS CULTIVATION

mYes

mNo

Source:Survey Data, 2019
Figure6.1: Grass Qltivation by Farmers
As shown irHgure 6.1, 35 percentof the farmers expressed that they grow grasses

in their dairy farms and % percent of the farmers statedthat no grasslands are
maintained and they rely orthe roadside grasand natural grasslands.
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6.2.1 Sizeof Grasslands

Table6.1: Size of Grasslands and Distribution

Grasd.and (perch) Number of Farmers Percentage
20> 16 24
20-40 19 28
40-60 2 3
60< 30 45

Source Survey Data2019

Even though35 percentof farmersare engagedn grassland maintaining, tharea
they maintainis not sufficient. More than 6(ercheswere cultivated by 4%percent
of the grassgrowingfarmers in the sample. Further 2#ercentof the farmers own
less than20 perches of lands It is evident that 55 percent of the grasscultivating
farmers maintain less than 6Perchesof land areaand most of the small scale
farmers do not owrthe required land resource to maintain the grasslamdsperthe
feed requirementof the herd.

Hgure 6.2 illustrates the type of grass varieties mostly grown by farnsrd more
than 90percentof the farmers grow G8 in their farmland.

Different grass varieties grown by
farmers

100 91.3

80

farmers

60

ntage

40

20 7.2
1.4

Perce

Co-3 Bracharia co-4

Grass varieties
SourceSurvey Data, 2019

Figure6.2: Different Grass Varieties Grown by Farmers

The research also reveals thatvo farmers who operatdargescaledairy farming
maintain the grasslandsf an extent ofaround fouracres andhave cultivated the
improved grass types such as-&and C34. These farmers prepared hay within
their farms to feed he animalsduring thedry season othe year. Howeversilage
makingfarmerswere not identified amongthe sample. Furthermore20 percent of
the sample farmers mainta@d more thanone acre of grassland in the study ardt.
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is also noted that the improwkgrass variety of G@& is becoming popular among
the dairy farmersin Sri LankaThe Indian Council of Agricultur®search(2012
describes that C&@ matures before CO- 3 and scientific management and leaf
width and size of the plant was also betterath that of C@. Further, it is more
succulent, palatable and liked by cattl&eeding one bundle (15kg) of €QOwould
increase the yield by 20l per cow. With these improvements farmetsnd to
grow CA4in place ofCo3.

6.2.2 Concentrate Feed Supp

Concentrates are loviiber, highenergy feedsand rich inprotein. Mostoften, the

use of concentrate feexlraises the energy level of the ratiof dairy cattleand
compensatedor any other deficiencies that remain beyond those provided Hoy t
forage portion of the ration. Concentrate feed conssdf energy, protein, fiber,
micro-minerals, macreminerals and vitamins. Most of the farmers believe that to
obtain a highermilk yield providéhg concentrate feed is vital Studyshows that 95
percent of the dairy farmers provide concentrate feeds to the milking animals in
their herds.The farmers who do not provide concentrate feed practice dairy farming
using extensive methods and some of them stated they do nothave financial
stability to provide concentite feeds to the milking animals of the herds.

There are several concentrate feed types available in the input markets of the study
area.Prima feed is the most famous amotig dairy farmers. Ceylon Grain Elevators
produceand distributethe Prima catle feed In additionto processedconcentrate
feed, poonac, rice brand, dhal husk, omi are other types of concentrate feeds in the
study area Generally a kilogram of Primdeed costsabove Rs.60 whereaspoonac

and dhal husk costs Rs5/= and Rs. 40/= per kg. respectively. Rice poliséind rice

bran alsoshows high demand at present in the dairy input market and the price of
rice polish varies from Rs. 25to Rs. 30# per ky. Whenfocusng on the amount of
concentrate feed and the average milk yieldtioé animals in the studgrea itwas
observedthat farmers who provide less than 0.5 kf concentrate feed obtairan
averagemilk yield of 2.91 litres per dayithout considering the breed differences
The firmerswho supply0.5 kg- 1kgcommercialfeed yields2-4 litres of milk andy
providing more than 2kg of concentrate feea yield ofaround sevenlitres of milk

per daycan be obtainedHowever, these production capabilities are mbkely to
dependon the breed type and the management practiceshad farm.

It was noted that most of the dairy farmers rely on commercial concentrate $eed
available at the market to increase the milk production. However, it is important to
encourage dairy farmers to produce dairy feeds such as hay and silage using the
grasses that are freely availabtiuring the rainy seasons.Hence, assistanceof
extension service and the institutional support is essentialintvoduce these
methods. The firmers complained that finding quality concentrate feed and other
essential inpts are difficult and traders sell those inputs without maintaining a fixed
market price. Thereforegstablishing regional level input supply centers will provide
the easy access and affordability of the concentrate faedlow cost Furthermore,
strengthening provision of feed supplements made usitagal ingredientsis also
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important and researchand developmentshould be directedto expand the
concentrate feed supply sector.

6.3  Water Supply

Water supply also plaa significant rolen improvemern of dairy production Water

is essential for maintaining body fluids and propeodily balance; digesting,
absorbing, and metabolizing nutrients; removing waste material and excess heat
from the body; providing a fluid environment for the fetus; and traoring
nutrients to and from body tissues. Dairy cattle get the water they need by drinking
and consuming feed that contains water, as well as from metabolic water produced
by the oxidation of organic nutrients. Water loss from the bambgursvia urine,
feces, and milk; through sweating; and by evaporation from body surfaces and the
respiratorytract (Michael and Dan, 2007Thea mo u n t of water | ost
bodydepends ort h e a tevehofattivitg, air temperature, humidity, respiratory
rate, water intake, feed consumption, milk production and other fact@scording

to the literature, cows need 60 to 120 liters of water depending on the body weight,
climatic condition and the physiological status of the anirfidichael and Dan,
2007). Drinkingwater covers 8090% of the dairy water requirement arilde rest is
taken in as feed. Free access to water is very important in dairy production
improvements.

As describd by Figure6.3 there are three main watesources identifiedn the study
area. Majority (52%) of the dairy farmers in the sample rely on well water. Pipe
borne water was utilized by 25 percentof the sample whereas river or lake water
is used by 2%ercentof the dairy farms in the sampldhe firmers who practice
extensive farmingare more likely to use well water and river or lake bernwater.
Dairy farms managk under the intensive system mostly utilized the pidmorne
water.

Well
Tap

River /
Lake

Source Survey data, 2019

Figure6.3: Available Water Sources n The Sudy Area
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6.4  LabourSupply

Most of thesmallscaledairy farmers utilize family labour for their dairy farms. Full

time dairy farmers who engage dairy farming as their main employment spend

whole day for dairy farm management activitidssthe studyindicated,an average
smallscalefarm of 6 animals in a herd has to spend 7 hours per day for the dairy
management activities.Far mer s compl ain that new gen
initiate or engage in dairy farming asstnot socially muchecognized ana@lso since

providing quality feed and other input management of the dairy farming is
challenging.

6.5 Veterinary Services

Veterinary services are mainly sujgal by the regional VeterinarySurgeos (VS)
offices under the Department ofmdmal Production and Health. The study reveals
that all of the dairy farmers obtain veterinary services from the VS office for disease
control. However, fewer farmers explaied that they also receive information
through other experiencgfarmers and evenrdm the internet.

The study reveals that in the study area the common diseases among dairy animal
are bloating, tick fever, mastitis, foot and mouth diseased complicatiors in
delivering calvesThe firmers explaiad that Veterinary Surgeons visitate farms

and provide the medicinen these occasions.

6.6  Animal Breeding

Milk producers can increase productivity and returns from dairying through selective
breeding andcontrol of reproduction. Reproductive efficiency (e.g., calving intervals,
concepion rates) canbe improved by using genotypes that are suitable to the
production environment, and appropriate husbandry practicé2eproductive
performance of dairy animais determined by the factors such as the environment,

animal nutrition, producers s-ecow@omi ¢ conditions, dairy
and genetic characteristics, and type of production system (intensive or extensive)
(Chandrasiri, 2002 Even though the mallscale dairy producersack scientific

knowledge of genetic background dhe animals they have higher practical
knowledgeon breeds and their management

In the samplesurvey airy farmerspracticed both natural breeding anattificial
insemination in their herds to obtain new animals to the herd. This study reveals that
95 percentof the farmersopted for artificial insemination as a breeding method and
five percentof the farmers practice natural breedify borrowinga high quality bull
from other farms or commercial farms in the respective area.

35



Types of Breeding Practiced by Farmers

= Artificial insemination

= Natural breeding

Source Survey Data, 2019
Figure6.4: BreedingTypesPracticed in Herds

Thestudy also explained that 7gercentof the sample farmers obtagd advice from
the Livestock Development officers whereas [@ércent of the farmers receive
advice from he Veterinary SurgeondAs the study illustrates, 9(percent of the
farmers are capable obbtaining the Al service from the officials. However, 10
percentof the farmers stated that they were unable to obtain the Al serdtthe
required time. Inaddition, theimportance ofhaving amobile veterinary service unit
in the dairy dominant areas of the countwas also stressedMost of the farmers
and officersfocuson the importance of 24our service and holiday service to the
required dairy farmersto enhancethe turnover ofthe dairy industry in the country.

As illustratel in Hgure 6.5, 60 percentof the farmers explained that, the service of
Livestock Development Instructor&¥) are satisfactory Most of the LDIdry to
reachwithin the expectedtime for an artificial Insemination. In addition, according
to their time availability they provideother required extension services to the
farmers. Thirty percentof the sample resporet that the service ofthose officers
are highly satisfactory However, around 10 percent believed that the expeced
servicewasnot delivered from the vet office.Fewerfarmers also explainethat they
have to pay an increasedsum on medicine,and other treatments when animal
become illand notedthe importance of subsiding thoseactivities.
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Source Survey Data, 2019
Figure6.5: FarmersAssessment bService of LDI
6.7 Medicine

In dairy farming medicine also p&a crucial roleThe firmers explaiad that worm

and tick treatments arevery expensiveand there isno controlled price for these
medicines. Therefore, the farmers stressd the importance of price control
mechanisms fomedicines such as wrm and tick treatment medicines.

6.8  Other Inputs

In dairy farming except feed, wex, labour, veterinary service, breedingnd
extension services, other inputs such as ropesbuckets, milk transport cans,
disinfectants and other essential inputs in milk processinguailablefrom the local
markets in thenearbycities or towns.

6.9 Output Market

In Sri Lanka, generally majority of the farmers sell their miltkhe form ofraw milk
to the milk collectors in respective areds.the sample populatior®4 percentof the
farmers sell their milk as raw milk to the main collectorshiair area. Six percent of
the sample population engage in value addeddurction or milk processinguch as
manufacturingcurd, yoghurt, dinking yoghurtandice-cream In the Sri Lankan dairy
sector, the most common value chai milk producer (farmey selling milk to the
milk collector andhe processor.
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Source Survey Data, 2019
Figure6.6: SimplestValue Chain
6.10 Milk Collectors

Figure6.7 illustrates the availability of milk collectors in the study area. Accordingly,
51 percent of the respondents sell their milk to Milco private limited.thre Jaffna
Peninsulahe dominant milk collector is YAL@@d they buy most of the milk ithe
Jaffna district.C a r gis dlsb a kading milk collector in the studrea and it is
observed thatC a r geolleéck rhose milk insome area. In addition, NestleRich life
cooperative societies, othesmallscale milk processors and collectorare also
engagedn milk collection.

In the Nuwara Eliya district 73 percentof the farmerssell their milk to Milcoand
the rest of the farmerssellto Palawatta, other private collectors and hotels.the
Kandy district also Milco is the leading collector andllestle and other private
collectorsalso engagén milk collecting. Ithe Kururegaladistrict, Milco is the main
collector andNestle,C a r gandl othér sooperative societies also colladignificant
amount of milk. Inthe Anuradhapuradistrict too Milco is the leading collector.
However,in the Gampahadistrict Cargill sollect 49percent of the samplef ar mer s’
milk. In addition, Ridife, cooperative societies and Milco also collect milk in the
district. In general,Milco acst as the main collectoand even in high production
seasors farmers can sell their products to Milco. ¢tertain areasin the Kururegala
district Milco collecs milk in the evening as well.

38



Availability of Milk Collectors %

= Milco

= Nestle
Richlife
Co-Op

= Cargills

= Yarlco

= Other

Source Survey data2019
Figure6.7: Distribution of Milk among theQollectors in theSudy Area

Table6.2: Milk Collecting Centres andPlacesof Value Added Products

District Number of Milk Places of Production of
Collecting Centers Value Added Milk

Products
Gampaha 144 145
Kandy 251 55
Hanmbanthata 65 359
Kilinochchi 72 6
Kurunegala 855 148
Anuradapura 487 82
Jaffna 77 7
Matale 167 29
Nuwara Eliya 247 33

SourceDepartment of Animal Production and Heal#919

As shown infable 6.3 from 2014 to 2018 the number of milk collecting cessthave
increased over the years. However, thember of milk processingcentres have
reducedduringthe same periodMost of the farmers explained that tremallscale

milk processing centregspeciallythe yoghurt productionare challengd by large
scalecompanies. In addition, due to land limitatigrihe number oftraditional curd
processing entres have also redued, as the farmers could not findthe required
amount of buffalo milk for processing. Therefore, the small scale processing centres
are diminishing over the years

Tables 6.3 and 6,2describe the number of milk collecting centresdaplaces of value
added production centres. Accordingly, Kuegaladistrict hasthe highest number
of collection centres. It is mainly due to increased dairy prodacandthe number

of private collectors. Irthe Hambanthota district the number of milgrocessing
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centres arethe highest among the study area. Thssdue to the curd processing
centresclusteredin the district.

Table6.3: Number of Milk CollectingCentresin 2018

Number d Collecting Places of Production dfalue
Year Centres Added Milk Products
2014 3,264 3,122
2015 3,430 2,341
2016 3,503 2,385
2017 3,637 2,442
2018 3,793 2,350

Source Agriculture & Environment Statistics Division Dept. of Census & Statistics, SL.
6.11 Milk Colleting Agents

According to thePo r t ®alué Ghain Goncept, outbound logistics such as storage,
transportation and product distributionare main responsillities of the milk
collector. These milk collectorare also engaged inprimary activities such as
marketing sales and customer services.

Milco

Milco private limited is the biggesiand the most populastate sector organization
and the strongestnilk-collectingnetwork functioningall over the countryPrincigl
activities of the company &re collecting processing paclkaging distribution and
producingmilk related productsMilco is the most populamilk-collectingagent in
the study area. Mllcchas formed Dairy Farmer Managg Societies in the milk
collecting centresand introduced several welfare facilities to the dairy farmers.
Milco collecs 170,000litres of milk daily andn four factories they produce seral
value added products. According to the DARHfbrmation, Milco daily collects
around 150,000 litres of milk daily and engage value added products under the
trade name of Highland. Highldrdairy products are very popular and people prefer
to consume Highland products #ise company isstate owred and they trust that
the products comply withadvanced and saf@ygienicconditions Milco produces
pasteurized milk, sterilized milk, yoghurt,rdu butter, ghee, processed cheesie
cream condensd milk and UHT milk Milco being a state owned company
continues the value addition process by protecting the consumers as well. Milco as
the largest collector, it is essential tmprovethe outboundlogistics such as storage
facilities by introducing mini coolers in the dairy organization level wihelps
strengthenthe evening milk collection and improve value chain efficiency.

Nestle
Nestle is a multinational company and one of the wobrkargest beverage
companes. It is one of the largest private sector nilllectorsoperatingall over the

island. In additionNestleis one of the world largest coconut milk powder exporter.
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Nestle milk factory is located at Pannalestle milk collectos also have formed
Farmer Managng Societies and provide several welfare benefits to dairy farmers. In
addition, they have introduced some important rules and regulations to maintain
clean milk production and advisgairy farmers and collecting centre wenls to
ensure clean milk productiomccording tathe amount of milk suppéd, the farmer
centricbenefits also change. Farmers who supply miditinuouslyfor two years will
receive benefitdor incidencedike: death of a family membedeath of the paents

of milk farmer, educational achievements of family membeasd for disable
situation of a farmer andor important life events (wedding). However, if farmer
does not supply milk continuously for two years their membleip will be
terminated. As desdbed in the RPo r t é/alie £hain Concept under primary
activities, production of quality products and ensg customer satisfaction is
important. Therefore, as Nestle practices, to develop the dairy value gchain
production of clean milk antbllowing stardard practices are important.

According to the quality of the milkNestle determines the price of the milk
purchasedIn the case otliseaseincidenceNestleprovides free essential medicines
to the farmers. In additionNestle provides support to buitl cattle sheds and for
large scale dairy farmefdestle suppors with loan facilities.

In addition to Nestle and Milcoin the Jaffna district the milk collection centres such
as YALCO and LIBCO play vitakinlenilk collection and processing.

YALCO

YALCO is the mopbpularmilk collector in the Jaffna district. Nine hundred farmers
supply milk to the YALCO collecting centre. There are 27 milk collesintges
availablein the district.Usuallyaround6000 litres of millare collecied daily. YALCO
consiss of 61 employees. The Board ofDirectors of YACO consistof six farmers
and three officials. From the six farmers, twee young farmersvho are below 35
years Farmers are selected to the boafidbm an election. Out of threefficers,the
district government agent selects two officefeMinistry of Agriculture selectihe
other officer.

From the total collection, 7Hercentof the milk is eld as raw milk to the identified
customers.The remaining 25 percentis utilized to produce valuadded products
such as yoghurt, iceream, ghee, paneer, curd, lollipop, iced milk packets and
pasteurized milk. YALCO collects milk two timésy, 7 am in the morning and 2.30
pm. Milk pricing is determined by the fat and SNF content of the milk.

Talde 6.4 explainsthe cost of productionof dairy products produced by YALCO.
Accordingly,one kg.of paneer costs around Rs. 500/= whereas -Hf@npaneer
production costs Rs. 100(Kg because cream separation B costly operation.
According to YALCf@presentatives, paneer is apopular product in Jaffna and to
produceone kg.of paneer, sevenlitres of milkare required According to the cost of
production, YACO determinesthe selling price of the products to maintain the
enterprise as profitable venture
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Table 6.4: Cost ofProduction of Different Products

Product Type Unit Cost of Production
Icecream 1cup 20.00
Yogurt 1cup 20.00
Milk Lolly 80ml 7.50
Curd 1L 70.00
Milk Toffee 1 piece 6.00
Paneer (fat) 1 kg 1000.00
Paneer (nonfat) 1 kg 500.00
Pasteurized Milk 500ml 46.00
Ghee 750 ml 1025.00

Source Survey Data2019

YALCO also provides animal feed to the farmers on loan basis. It includes dhal husk
and mineral mixture. Gingerly poonac and coconut poomage usuallyprovided on
request The éed costs are deduet from the milk earning.UNDP provides Rs. 5 for
every litre of milkand under this agreementthe dairy farmer and farmeiare
automatically building a fund in the YALCO. Farmers are eligible to receive that
money as doan. Ninety percent of this money can be taken as a Idanthe dairy
farmers,and this loan shoul@e repaid within ayear.

LIBCOL(ivestock Breede@ooperative Society

LIBCOmilk collecting and processirgentre is situated in the Jaffna Karaveddy GS
division. Tis milk-processingentre started after 2007. There are Svanchesand it

is running as a milk cooperative. Aresent, there are 18employeesworking in
LIBCO and they produce curd, ghee, paneer, yoghurt, milk toffee, iced milk packets.
They collect ddy 400 litres of milk and sell 300 litres of mitkthe form ofraw milk
and 100 litres of millare usedfor produdng value added products. Evening milk
collection does not function properly due laboushortage.Limited evening milk
collection decreasethe efficiency of the value chain and it is importantgmvide
mini coolersat villagelevel or for Farmer Managng Societies. LIBCn averagepay
Rs. 67/= per litre of milk and dedgaine rupeeascompulsory saving to the farmers
and for each litrehe company contribute 50 cents as compulsory saving.

Table 6.5 illustrates the cost of production and selling prices of different processed
products produced by LIBCOProduction ofpaneer is higheruring the wedding
season and curd production incress during the festive season. In addition,
production oficed milk packet or milk lollids higher in the sunny period.
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Table6.5: Cost of Production, Wholksale Price & Retail Price

Productand unit Cost of Production(Rs.) Wholesale Retail
Label Cost Price(Rs.) | PricgRs.)

Curd 4.00

150 ml 20/= (Printing) 30/=

250ml 30/= 6.90 40/=

500ml 56/= 14 70/=

11 100/= 130/=

Yoghurt 11/= Printing Label 20/= 25/=
4.13/=

Paneer 850/= Per kg 950 Kg 1200/=

Per Kg

Ghee

1 bottle 700/= 900/= 1000/=

Y4 bottle 175/= 225/= 250/=

Yabottle 350/= 450/= 500/=

Milk Toffee 3.50/= 5/= 4/=

(1 Piece)

Milk Lolly 6.50/= 8/= 10/=

(1 Packet)

Non Fat Paneer 570/= 750/= 850/=

(1 Kg)

Source LIBCMata 2019
CIC Dairies

CIC Dairies milk factory is situated anfballa and there are 550 farmers registered
under Cl@airies. There are six main routes that CIC collectsfroitk:

Route number 01Matale- Nalanda Road

Routenumber 2— Colombe Malsiripura Road

Route numbe 3- Galewela Kalawewa Road (Namal Uyana)
Routenumber 4 Pollonnaruwa roadip to Habarana
Routenumber 5—Kakirawa Road

Routenumber 6—Bakamuna RoaBambulla

When there is surplus milk durinhe September to Decembgperiod, CICDiaries
collect 490 litres of milk per dayHowever,duringthe lean period(January to April)
they colkct only 2900—- 3500 litres of milk. According to the quality of milk CIC pays
Rs. 630 Rs.67 per lie. While transporting the raw milJkhe company maintaisthe
quality of the milk by conductingn alcoholic test, when there is a problenthe CIC
officials informed that the company maintains the milk quality by conducting
frequent checkinglf the milk quality isnferior, the company reject the milk and
providesa detailed report statingthe reasondor rejection.
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Benefits Given to Thedfmers by the CIC Dairies

=

Provide financial benefisns peci al occasions of the

2. Provide dairy inputsat a subsidize rate. Medicines are provided and CIC
deductsthe costfrom the milk income.

3. Providea welfarefacility by adding R6.20 cents tceverylitre of milk.

4. CIC provide training facilities to the farmers who gmewly on milking
feeding of animals, preparation of silage, prevention of diseases

5. CIC is jointly working with NADAP and provide facilities to the regional milk

collecting centres to upgrade the quality of milk.

Palwatta Dairies

PalwattaDairy Industries Ltdis aleading manufacturer of the locally produced dairy
products. Acording to 2017statistics they support 25,000 to 30,000 farm families.
Palwatta collects 150,06R00,000 litres of milk per day. They produce butter,
yoghurt, ice cream, liquid and powdered milk, flavored milk, ghieeDepending on
the fat and solid no-fat contentthe price of the milk is diermined at the collection
centres. They alstiave formed Famer Managng Societies at the milk collection
centres.Animal feedis also suppliedn loan basis at the milk collection centres and
the loan is deductedfrom the milk earnings This situation indicate that the
company hasformed an efficient milk collection network andther than Milco,
Palawattaproduces powdered milk.

CargillsDairies

Kothmale brand is one of the leadifandsin the dairy prodution sector and
which ismanagedunder Cargillfairies. It was established in 1967 at Bogahawatta,
Pathyana, Pgper Kothmale. The mission of the Cargilairiesisto become the most
trusted dairy brand in SrLanka and their mission is to become the sy
contributor to the national dairy industry. At preser@argills collects 170,000 litres
of milk daly. CargillsDairies also maintain Famer Managng Societies at the
collection centres andhaveintroduced welfaremeasureso the dairy farmers. The
farmers are entitled tdbenefitsafter continuously supping milk for sixmonths and
registered with the Cargills byompleting documentation processarmers receive
benefitsfor educational achievements of tHamily membersin the event ofdeath
or permanent disability.

Richlife Dairies

Richlife Dairies Ltd.member of Renuka @&tv Wallace PLOs a premier private
sector milkcollector, food,and beveragecompanyin Sri Lanka. They also maintain
FamerManagng Societiesin the milk collectingentres. Dependingon the quality of
the freshmilk, Richlifefixes the pricing mechanism of the milk. Tpemary focusof
RicHife is to strengthen the milk collection network throughout the country and
extend support to the rural dairy farmers to uplift thesconomy.
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As revealed by the studyilco is the leading collector and distrilmrtall over the
country. In addition, Nestle,Richlife Palawatta,Cargillsare the top collectors,
processors and distribots. Further,some private collectors also catkemilk andare
engaged irthe milk processing industryThe weHestablisted state and private dairy
companies creata competitive milk collecting network and depending on the fat
and solid norfat content the milk pricing is determined by the compaty8CO and
YALCO are the milk collectors thapperate in the Jaffna district. All the private
companies and other private collectors complain that there is no sufficient and
stable milk production around the year and thage also engaged in enhancing the
guality and the quantity of milk and dairy farmérgellbeing.
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CHAPTER SEVEN

Dairy Development and Policy Issues

7.1 Introduction

Prior to open economic policies introducéat milk in 1970s the impored quantity

of milk was low and theravere no reported adverseeffects on the dairy industry of

Sri Lanka. However, with the liberal economic policies the pattern has chavged
time and milk powder importation has increased rapidly and trading of milk powder
became aigh profitable venturébecause the global prices of milk and milk products
beingrelatively low due to highly subsidized systems of devetbgpountries which
encouragel dairy product expord FAO). Majority of the Sri Lankanpreferred to
consume importecbowdered milk. In 2018Sri Lanka spérRs58 billion to import
milk and milkproducts, it shares60 percent of the total milk, and milk based
requirement of the country.

7.2  Institutional Support forDairy Development

The Department of Animal Produch and Health (DAPH)is the main state
organization responsible for providing technical leadership to the dairy sector and its
stakeholdersThe DAPH presently operates five (05) divisions such as Animal Health,
Animal Breeding, Veterinary Research, HunResource Development, Livestock
Planning and Economics. The Department is also responsible for livestock extension
services.

As shown iffable 7.1, there are 327 veterinargffices functioningn nine provinces
and administrated by thd?rovincial DAPH. In eachVeterinary Surgeori  ©ffice, a
Veterinary Surgeon, Livestock Officeamd Livestock Development Instructors
provide service to enhance the livestock development of the country. However,
according to the discussions held with relevant officers aaidydarmersthe staff is
not sufficient to provide required serviseto meet the production targets. In
addition, establishment of production target extension uratsregional levels also
essential. The provincial DAPH centres are responsible fointhbeementation of
livestock development activities in the respectareas
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Table7.1: Veterinary Servic&Centresin Sri Lanka

Province Veterinary Surgeors3 Office
Central 45
Eastern 45
North Central 31
North West 38
Northern 34
Salaragamuwa 28
Southern 42
Uva 32
Western 32
Total 327

Source Department of Animal Production and Heal#918

Other thanthe DAPH institutes such athe National Livestock Development Board
(NLDB)are committed to uplift the livestock and dairy indiiry in Sri Lanka by
providing quality breeding material, livestock and agricultural products incorporating
new technology and innovations for making the country -sefficient inlivestock
and dairy products. In addition, NLDB facilitategnhandng grass cultivation in the
CGoconut Triangle andpopularizingthe fresh milk consumption among the nation by
establishing sales outletd farm Level Islandvide.

The mainserviceof Veterinary Surgedn ©fficeis to provide artificial insemination,
veterinary medicine and disease prevention in the livestock sectora hegional
office, only 23 Livestock Developmen®fficersare deployed andhey have to cover
the whole regionin terms ofartificial insemination. The regional level officers and
dairy farmersexplained that this service has toe expandd to achieve better
production performances

In addition tothe above government and private sector organizations there are
several institutes that help dairy farmers provide necessary training and other
information required to practice better dairy husbandry Accordingly government
farms, the Sri Lanka Sumurdhi Authority, Fontera milk processors, Industrial
Development Board(o-operative societies, Mahaweli Authority, CIC Agribusiness
Private Limited and otheinstitutes provide training and other support to develop
the sector. Howeverlack ofcoordinationamongthese institutes to ensureformal
provision of training and knowledge a drawback

7.3 Trade andTariff Policies

According taViendis and Edirisirtge (2014, in 1978, the tariff rate for the powdered
milk wasfive percentwhereasfor liquid milk it is was 60percent In spite of the
supply promotion policies ofhe dairy sector, it was allowed to import powdered
milk at attractive prices In addition policynakers announcedanilk as an essential
food in 2007 and all taxes anelvies are removed toincreasethe milk consumption.
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Therefore, the trend of milk impaostis upward This trend ofimportation progressed
until the melamine andDCD issues emerged in 2014. With the melamine and
dicyandiamide(DCD issue the focus changedto the domestic dairy production
improvement and governmerntias increased the price of imported powdered milk
and increased the custosrduty of powdered milk from Rs. 18 to Rs.i68ebruary
2014 Central BankAnnualReport 2014).As described by the Central Bank reports
(2018), the duty waiver was Rs. 1&bd custom import duty was Rs.50. Altogether,
for importation ofone kg.of powdered milk, Rs.22%ill be charged.

7.4  Fiscaland Monitory Policies for Dairy Development

Danial (2008 explairs that there was a shortage of loan schemes to uplift dairy
farmers. However, theravere several dairy development loan schemes initiated
with the support of the ntral Bank. The regional Livestock Development
Instructorsnoted that the utilization of such loan schemessat a lower level and
theseloanswere utilized for other family matters Bank of Ceylomoo introduceda
commercial scale dairy development loan scheme2018 with the dbjective of
increasinghe milk productionfor establisted large scale (Mga) farmsof more than
sevencows and encouragg dairy value added activities. The maximum amount of
loan was Rs, 25 millionSimilarloan schemesvere introduced by several finarai
institutions.

In addition to the national dairy grants, international dairy development projects are
progressing continuously with the assistance of donor countrieS DRairy
development project is onsuchproject that provide financial assistance tdairy
farmers to develop the small scale dairy industry. In addition, there are several NGOs
assistindinancially to enhance the dairy production in the country.

It is important to note that, everthough government nongovernment and other
financial nstitutes focuson developng the dairy sector, there is nmmtegration of
these projects and development activities. Research proves that coordination of
these projects and financial assets with all interested parties will be much beneficial
and can be usful for the dairy development of the country.

Further, Sri Lankan government has allocatedibstantial funds for dairy
development through national level projects and programnraplementedby the
Department of Animal Production and HealtHeifer cédf rearing programme, Dairy
Village Developmentroject, Liquid Milk Promotion Programme, promotion of
private breedingarms, continuation of dairy breeding project by providing facilities
for artificial insemination, pasture development programmalk cattle importation
programme to upgrade the national herd to enhance milk productamd
development of Ridigama farm. buddition, Badulgama Milco processing unias
also establishedto enhance value additionln a study conducted by the Hector
Kobbekadwa Agrarian Research and Training Instit(#809) itwas found that he
Dairy VillageDevelopment project was a success afaflowing the project, milk
production and the quality of the milk ka increasedIn addition,the dairy farmers
stated that the eifer cow management project is a success and it contributed to
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develop the dairy value chain by upgrading the nutritional stangafdhe heifers in
the herd.

7.5 LiquidMilk Pricing Policy

Usuallythe raw milk price is determined by the amount aftfand Solid NorFat

(SNF) levels of the milk. The collecting agents have adjusted the prices according to
the levels of fat and SNF. Generalygher fat level resultedn increasedmarket
prices. It is hardo find any scientificformulasto determine te price of raw milk.
However, the production prices of raw milkascalculated by different dairy related
organizations and government determithéhe price to protect dairy farmersAt
present for the cow milk prices range between Rs. 65 to Rs. Adwever, the
buffalo milk pricesemainbetween Rs. 90 to Rs. 100.

7.6 BanningSaughtering ofCow

Animportant policy decisionvas reachedn 1987, banning the slaughterira cows

and female buffaloes. This was basically due to decreas@ational herd ¢ the
cattle. However, this policy did not resuttincreasinghe national herd Hence the
government imposeda ban on illicit transport d cattle and introduced heavy
penalties. According to the Census an&atistics (2019) the total licenced
slaughteing of cattle was 158,723. However, illegal slaughtering alsestplace.
According toa study conducted by Hector Kobbekaduwa Agrarian Research and
Training institute 2016 it was notedthat stealingof animals for illegal slaughtering

in Seethawaka a&a affected the farmer income and the milk production of the
herds.

7.7  Dairy FarmeinsuranceProgramme

TheAgriculturelnsuranceBoard has introduced some cattle insurance programmes.
However,farmers are not much connected with these insurance progres The
requirement of dairy farmer insurance schemennot be dismissed.

7.8  Importation of Dairy Cows

According to theMinistry of LivestockDevelopment 2019, in 2017, around 5000
cows were importedo the value ofUS®317 million and distributedo the farmers

at Rs. 200,000 per animal. Farmers complained that the given animals are not
producing the expected 205 litres per dayut only producing 73 litres per day. In
addition, it was reported that around 406 animdlavedied and some animalare
highly susceptible to diseases. pex the Auditor General Department report, this is

a failed project and it is an extra burden to the dairy farmers. Further, it was found
that these breeds aremisfits to the climaic conditions produce poor milk yeld,
susceptible to diseases anghve low conception rate. The responsible project
officers claim that the importation of cattle from Austrahalfilled all requirements

and both Sri Lankan and Australian authoritiesydahecked the conditions of the
animals as well. However, the animal management was problematic and officers said
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that these animals did not receive required feeding and other management
requirements. According to the Ceylon Today (902Csimilar project in Vietnam
wassuccessful becausadl the imported animals were managed in a largescale farm
with close supervision and the second generation of these animals were distributed
to the small scale farmers whidbetter suited the climatic conditiosof the second
country.

Dairy develpment policies play a major role in uplifting the industry. Government

and its instructional setup has taken several policy decisions towards this end.
However, still Sri Lanka needs to focus on dairy sector development. The institutional

setup should be tsengthened and the sector needs more experts to the regional

dairy development. Human resources need to be developed both in the primary and
support activities as per the Porter’ s \
extension services in the ingitional sector need to be increased. Further, policies

should be formulated to enhance the domestic raw milk consumption while
restricting the importation of powdered milk. The dairy animal insurance and dairy

far mer s’ i nsur ance gactiveanensadesatcessillledor gmall mo r e
farmers. Dairy development loans and other projects should focus on the farmers

who struggle to survive in the industry.
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CHAPTER EIGHT
Economics of Milk Production

In this chapterthe cost of productio of a litre of milk was calculated. laddition,

the cost of production of different products such as yoghurt, ice cream, milk toffee
and other products were calculated at the small and medium scale situation.
Further, CobbDoughs RegressionModel isutilizedto understand the inpubutput
relationship of milk production.

8.1 Cost of Production of Milk

Cost of production of milk was calculateetlusive and exclusive &mily labour in
the study areaAccordinglythe cost of production of one litrefamilk is Rs.5$3 and
the labourcost accountdor half of the total cost of production whereas feed costs
account for 46percent Other thanthe above main cost categories, medicine,
operational cost, breeding cost also accountdaotal of four percert.

Table8.1 Cost of Production with_abour

Cost Mean (Rs) Percentage (%)
Cost of Feed 27.45 46
Labour Cost 29.85 50
Medicine Cost 0.57 1
Operational Cost 0.93 2
Breeding Cost 0.83 1
Cost of Production with Labour 59.63 100

Source Survey Datpg2019

As described ifable 8.2, the average cost of production witholdbouramounts to
Rs.29.78, Here the feed cosftas calculated as 9ercent whereasthe medicine
cost, operationatost andbreeding costs accouifior eight percentof the total cost.

Table8.2: Cost of Production without.abour

Cost Mean (Rs) Percentage (%)
Cost of Feed 27.45 92
Medicine Cost 0.57 2
Operational Cost 0.93 3
Breeding Cost 0.83 3
Cost of Production without Laboul 29.78 100

SourceSurvey Datg2019

Table8.3 illustrates the cost of productioinclusive and exclusive ¢é&mily labour
according to thenumber ofmilking animals in the herdVhen the umber of milking
cowsare between 13, the average cost of productioaxclusive ofamily labour is
calculated as R26.30 whereas with family labour tleest of production is Rs.65.09.
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The table explains that the milking animaisth 3-6 in a herd demonstrate the
minimum cost of production with famillabour, whichis Rs. 53.40This indicats
that to obtain the maxinum benefit out of the labour it is appropte to rearsix
animals in a herd.

Table8.3: Cost of Production According tililking Cows

Number of | Copwithout Labour | Copwith Labour Profit Per Cow
Milking cows (Per Day)
1-3 26.3 65.09 64415
3-6 27.59 53.4 103.68
6 < 32.25 60.9 56.4

Source Survey Data2019

8.2 Cost of Production of Value Addeddtucts

8.2.1 Curd Production

Curd is apopular delectable among locals and foreign visitors. Traditional curd
producing systemare practiced,especiallyin the low country dry zone of Sri Lanka.

In addition, wet and intermediate zonedistricts such as Gampaha, Colombo,
Kurunagalathat practice buffalo rearing are also famous for curd production. At
present,both cow milk and buffalo milkare utilized for curd production However,
traditionally, curd is produced using buffalo milk. Curd production can be introduced
as a household industry because it does not require increased technical knowledge
and equipment. It is noted that several familiege engagedn curd producing
industries at micro level and medium level curd producing plants with belkg
collecied from surrounding farms.

Table8.4: Cost ofProduction of Qurd in Sudy Area (1 litre)

Cast Item Cost (Rupees)
Milk 81.59
Labour 08.03
Pot/Label 19.82
Operational cost 1.47
COP /Curd 110.91

Source Survey Data?019

Table8.4 illustrates the cost gproduction ofa litre of curd pot whichis Rs. 110.9.
Generally cultureis neededto producefresh curd and the cultureis obtainedfrom
the produced curd. Therefore, there is ©ost involvedn obtainingculture. Curd is a
profitable venture that most of the farmers are engage. Producers usually sell
litre of curd for Rs. 1700 traders and traders sell curd for Rs.220 to Rs.Z&0all
scale farmers produce 120 curd pots whereaat mediumlevelit is 100-200 curd
pots per day.
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Case study 0& Hambanthota Districtc Thusitha Curd

The owner of the Thusitha Curd is Mr. W.G. TimasGamini, a traditional curd produce
living in the Hambantota district. His grandfather started the curd processing plant
they owned hundreds of buffaloes those days. However, at present there are abou
animals in the herd. These animals are tedaat Kotiyagala and Siyambanduwa, which
far away from the processing centre. Mr. Thusitha mentioned that there is en
roughage in the jungle for the animals but water is lacking in the area. His own farm 4
rearing is done extensively and tleeare two full time labourers involved in dairy farmi
activities. The farmer has built some cattle sheds for animals to rest at night and pi
water facilities.

In the farm most of the animals belong to the breed Niliravi, yielding six litres ofpenil
day. In addition, he does not provide concentrate feeds to the animals. Accordingly
able to collect about 130 litres per day from his farm.

The daily milk requirement in his plant is 310 litres and he collects 180 litres fron
surroundingfarmers in Kotiyagala and transports to Hambantota. According to thg
percentage of the milk the price is determined. The collected milk is boiled to a c4
extent and it prevents deterioration while transporting. He also mentioned that som
the producers use hydrogen peroxide arbitrarily to increase the shifdfof the milk.

After transporting the milk on the same day, milk is boiled again and necessary ste
taken to produce the curd. In the processing centre a worker is employedrfdl #r.
Thusitha produces curd pots:1250 ml and 1000 ml. Two curd pots produced o
previous day is utilized for culture for fresh curd production. He also added that they
use chemicals and it is possible to keep curd for one and half days witteing
refrigerated. If refrigerated, the curd can last for one week without spoiling.

The farmer also stressed that, at present he receives less profit than earlier. He
mentioned the expenditures needed to run the business. Accordingly, he spendso

workers in the farm Rs. 4000/= per day and for the worker at the processing cent
2800/= per day. However, the farmer did not mention the exact income from the induy
It is clear that farmer can run the system still with certain income.

Healso mentioned that, the veterinary service he received for his industry is not suffig
In addition, he mentioned the requirement of a grazing land in the area. Natural graz
becoming difficult due to population increase and the increased ctdtil/éand area. He
al so noted that curd processors and b
enhanced by providing required training while protecting traditional practices.
traditional industry is facing difficulties such as finding grassl roughage. At present it
impossible to rear animals extensively due to the changes of traditional systeni
addition, if there is a certified price for a litre of curd it is easy to run business. Furthg
noted that intermediaries earn more mey than the producers because they fix the pri(
to obtain higher incomes. Traditional buffalo farmers in the Hambanthota area trig
obtain a common grazing land. However, governments did not support this idea be
farmers explained that one authaty itself could not take decisions, as land owners
spreads across different government authorities. However, it is important to changg
traditional system into a semi intensive or intensive systems to obtain better results fg
farmers.
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8.2.2 Yoghurt Production

Yoghurt production is not very common among Sri Lankan dairy farmefsw
farmers engamgin valueadded productiorareinvolved in yoghurt production

Table8.5: Cost ofProduction of Yoghurt inSudy Area (1 cup)

Cost Item Cost (Rupees)
Milk 6.40
Labour 0.07
Pot/Label 7.10
Operational cost 0.41
COP / Yoghu 13.98

Source Survey Datg2019

As shown inTable 8.5, the cost of production ofa cup ofyoghurt is Rs. 13.98. The
cup, label and culture incurred more thdmalf the cost. Usuallya cup of yoghurt is
soldto the tradersfor Rs18 to Rs. 22. Howevemn the marketthe price is RS. 35/=.
Selling yogurts highly profitabldor the trader. However, smacalemanufacturers
complain that production offoghurt is notprofitable as theyhave to compete with
multinational companies.

In this study,a few yoghurt producers fronthe Gampaha district @re interviewed

Mihiri farm, Snak Farm and Aththarata Cooperative Milk Society. &udition, in

the Hambanthota district RuhuniahaweliMilk Processor also produssg/oghurt at

medium level.The pocessorsexplainedthat it is possible to produce 102 cups of
yoghurtfrom alitre of milk. Accordinglythe total cost of production for 1§oghurts

is Rs 139.80. However, producer setise yoghurt for Rs.20.022.00. If they sell

one atRs. 20.00. Farmer walilearn RS. 279.68ertencupsTh e pr odudser ' s p
139.80. Thereforethe yoghurt industry is profitable to the producer as well.
However, traders sek cup ofyoghurt for Rs. 35.0@nd traders earn more profit

than the producers.
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Case Study2 - Mihiri Farm¢ Mirigama

Mr. N Wijewardene started the Mihiri farm 30 years ago. They produce yog
yoghurt drink, milk buddy packets, iced milk packets, and flavoured milk.
Wijewardene explained that earlier there were 60 workers pdoged in his
company and at present the number of workers have been reduced to six
argues that successive governments have not been supportive to the dom
smallscale milk processors. Small processors need to compete with multinat
companies ¢ sell their products. Mr. Wijewardene is highly disappointed with
present support system of the government and he explained that multinatig
companies receive much benefits and support than the sswlle producers tg
run the business.

This smdl scale producer tries to produce good quality dairy products to
market and he maintains standards of milk processing while helping surrour
farmers by purchasing the raw milk from them. Mr. Wijewardene said that
Island Smalécale Dairy ProduceAssociation has discussed their problems w
earlier governments, but to no avail.

Mr. Wijewardena also added that all mechines needed to this industry have {
imported and there is no mechanical support to enhance milk processing. I
stressed that providing formal training to improve the dairy processing
essential. All in all, the owner of Mihiri farm requested the government
support andsubsidizeo uplift the small scale dairy producers of the country. L
market recognition, high copetition and increased cost of production are maj
challenges in maintaining these small scale industries.

8.2.3 Ice-cream Production

Gommercial producerare mainlyengaged ince cream productionAccording to the
casestudy, the cost of production for litre of plain flavouredce creamis Rs. 83.48
However, theysella litre ofice creamfor Rs. 180.00 to Rs. 350.688pending on the
guality andthe brand nameof ice creamin different markets Thebrand nameice

creamdeterminesthe price of product and is a profitable venture.

Table8.6: Cost ofProduction of Ice-cream (L Litre)

Cost Item Cost (Rupees)
Milk 35.00
Labour 5.78
Pot/Label 41.80
Operational cost electricity 0.9
COP /ice-cream(1litre) 83.48

Source Survey Data?019
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8.2.4 Milk Toffee

Milk toffee production is populaamong ruralwomen. Inthe Kandy districtthere is
a wellestablisled milk toffee producerand shehasbemme the best entrepreneur
in the smallscaleprocessing sector anthe Department of Animal Production and
Health has awarded several certificates amdendedsupportto her in develogng
the industry. Thecost ofproduction ofa pieceof milk toffee was Rs. 1.9However,
the wholesaleprice is Rs. 4.0(per piece and in the retail market is Rs 6.0Q Milk
toffee has ahighdemandfrom smallteashops

8.3  Dairy Farming as aknterprise

At present majority of thedairyfarmersare engaged idlairy farming as a secondary
source of income generating activiti.it is their priorityincome generating activity,
farmers will be more engagen and the production performances can be incregse
A minimumof Rs 62,237 mathly expenditures argequiredfor householdactivities
(Mean household income per monthlouseholdncome survey 2016).

Mean householdxpenditureper month= Rs. 62, 237.00

Cost of production of milk without labour = Rs. 29.78

Average milk price/ litre = Rs.64.00

Daily milkproduction needed to obtain R&2,237.00 per month = 66 litres of fresh
milk

To obtaina yearround stableincome it is essential to monitor thetage of lactation
of animals in the herd.

Table8.7: Milk Yieldas per the Stge of lactation

Stage of | Start | After2 | After4 | After6 | After 8 |After 10| Dry | Total
Lactation months | Months | Months | Months | Months | Stage
(Peak)
Number 2 2 2 2 2 2 2 14
of Cows
Milk litres| 3 8 7 6 5 4 0
Per day
Total 6 16 14 12 10 8 0 66

The 8.7 illustrates the milk yield and the stages of lactation that need to be
maintaired ina herd. Accordingly, the total number of milking animals should be 14
in a herd in different stages of lactatiolAs shown in the lactation curve derived
from Bouallegue andHamdi (2019, it is evidentthat at the peak lactation (after 2
months of calving) milking cows produtee highest amount of milk and in this
model, it is assumel that cowsproduceeight litres of milk perday and the yield is
slowly reducingover time. In the model there should be two milking cows in each
stage on the assunption that each cow produces the same amount of milk.
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Therefore, toexecutean economical dairy farming unit it is necessary to have 14
milking cows ira herd belonging tadifferent stages in the lactation curve.

Lactation Curve
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8.4  CobbDouglas Production Function

CobbDouglas Productiorfrunction isa commonfunction used in agricultural and
livestock sectorsto understand input- output relationship It is linear in its
logarithmic form and convenient in computer analysis.

The following Cobibouglas function (1) fitted to the data in its Kigear form (2)

Y=AX1X%52 ... ........20°%" (X
Ln Y=A+4o1Ln Xitlp LN Xo +.............D1oLN Xiotu (2)

Where Y is the dependent variable and X Xz X X7, Xi0 represent the different
independent variables and theyhoy, bz bs, b7, bio, are the partial elasticities of
different independent variables.

Dependent Variable

Y = Milk production—litres / herd /day
Independent variables
X = labourhours/ herd /day;
X — Amountof concentrate feed kg/herd/day;
Xa — Cost of veterinary and medicine (Rs/herd/day)was asumael that in study
area,price of a particular medicinis consideredssameprice)
Xs — Fixed cost (Rs/Farm/dayPepreciation alsgonsidered as same values)
Xz — Breed type ifnproved=1, locak0)
X0 — Management type (intensivel, extensive0)
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According tothe CobbDouglas analysis of the data eamlted from the study the
followingregression model is derived.

Coefficients

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 837 .100 8.381 .000
LN_X1 414 .037 490 11.036 .000
LN_X2 .073 .014 .202 5.089 .000
LN_X3 .040 .019 .085 2.114 .036
LN_X6 .085 .010 391 8.892 .000
LN_X7 -.047 .059 -.031 -.795 428
LN X10 .042 .060 .027 .691 .490

a. Dependent Variable: LN_Y
Estimated Regression model is

In(Y) = 0.837+ 0.414KX1) +0.73 In(X2) +0.04 In (X3) + 0.085 In (X6)

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .8602 .739 731 .37342

As shown in the model summamB9 percent of the variance in the data can be
explained by predictor variabde

The modelhelpsunderstand how much each variable contributed to increase the
milk production. Accordingly, above regression modgplained that, amount of
labour, amount of concentrate feed, cost of veterinary and medicine and fixed cost
significanty affected the milk productionHowever, breed type and management
type did not significantly influence the milk production according to the modiel.
general,breed type and the management type should have a significant influence on
the milk production.However, in the study area, there is no significant effect of
breed typeon improved and local breeds. Further, the management type, also
should have a significant effect. However, it may be due to dqkacticeof better
management practices. Even tigh in the study, we identified the system as
intensive, semi intensive or extensive, the feedingnotrient rich feedmay be
restricted. This problem was investigated in the field level and it was observed that
correct feeding wa notbeing practiced. Therefore, breed type also did nohave a
significant influencen the milk production.

The assumptions and the suitability of these test resultspaesented inAnnex02.
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CHAPTER NINE
Milk Value Chains of Study Area

This chapter describes the millalue chains of the differg districts of the study
area— Gampala, Kandy, Anuradhapura, Nuwatiya, Kurunagala and Jaffna. In
most districts Milco collects the highest percentage of milk anather districts like
Gampaha Cargill®airies collect the highest amount of milkwhile in the Jaffna
district, YALCO and LIBCO are the leading milk collectors. However, Milco and Nestle
also try togetestablisked in these areas.

9.1 Gampaha District

As shown inChartin the Gampaha district 25,470 littersf milk are collected per

day. The main collectors such as Milco, Cargills, Nestle and Aththanagalla Co
operative collect altogether 5gercentof the total milk whereashe rest of the milk

is collected by other collectors such as private processors amdtdconsumers.
Fromt he mai n c ol DaeiesdolectssSlp&reentaof thé mifk and Milco
collects 26percent. Aththanagalla milk Gaperative system also colledise percent

for value addition. Milco produces milk powderdanther value added products such

as yahurt, curd, icecream and fresh milk or liquid milk. Consumers obtain those
products under different trade names.
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Gampaha District
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9.2  Kandy District

The total milk collection irthe Kandy district is 53,110 liters per day. The formal collection coverpeddent of the
produced milkwhere asl19 percent iscollected from the informal sector. In the formaector,Milco collects 5&ercentof
the milk whereas Cargills 2frcentand Nestle 16percentof the milk. These processors also produce value agdeducts
suchasyoghurt, ice creanandcurd. The informal collectors collect milk aedgage irproducingvalueadded products
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9.3  Kurunegala District

In the Kurunegala district the total dajl collection of fresh milk is3D,030 per day. The formal collectiamonsisted ofthe
colledors such as MilcdCargills, Fontera, Nestle and Coconut Triangle Milk U@amU). Of the main collectors 4@ercent
of milk is collectedby Cargills. Ithe district, informal collection was 3percentand all the processors produce valuedad
products and forwardo the consumers.

Farmers

v

130030 liters/day

320v 68%y
Other Main Collectors
4 269 40% % 21% 69
Other Collectors v v v v
(Sara Lanka) Milco Cargills Fonterra Nestle CTMU
A 4 A 4 A 4
I I ) )
FreshMilk Milk Powder Yoghurt Curd Milk Toffee Ice Cream

¢ l I
v

4 Consumer

64



9.4  Anuradhapura District

In the Anuradhapura district daily milk collection was 74,700 liters. fiaén collectorsare Milco. Cargills, Richlife, Nestle,
Eppawala Coperation andCIC DairiesMilco collets the highest amao of milk in the districtin the nformal sectorone
fifth of the district dailyproductionis collectedand this includedirect sellingo ninesmall processing centers.

In the district, in the areaGalenbidunuwewa the small scale milk processor dflimiairies is avell-establisted small scale
enterprisewhich helpswomen with low economic level by providing them employmanthe company andt hasreceived
awardsfor dairy production.
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9.5 NuwaraEliya

In the NuwaraEliya district the total daily production was 156,5fers and 48percentis colleced informally andthe
formal collection was 5percent. Milco collects 4(Qpercentfrom the main collectors and Cargills collects@bdcent while
Palawatta also collects J#ercent.These companies produce value added productssardito the market.

Farmers

v
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i 48% SZ%L
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Other Collectors v L 4
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9.6 Jaffna Distict

In Jaffna, district average daily milk collectiois 46,500 liters. The main collectors
involve Milco,C a r g Neistle,’ YALCO and LIBCO. The formal network collects 87% of
the milk whereas informal sector collects 13% of the milk fromtthtal collection, 42%

of milk is collecied by Nestle,whereas Milcoand Nestle collects 17% of the formal
collection. InJaffna YALC@nd LIBCGare also popular collectotsHowever, YALCO
collects 22% of the formal collection and LIBCO covers 2% dfrinalfsector. In Jaffna
district, famous value addegroducts arepaneer and in the festival season fresh milk is
highly demanédin the area.

The labour cost accounts 50% of the total cost of production and feed cost accounts
46% of the total cost. Howev, without family labour cost in cost of production, 92% of
the cost accounts feed cost.

Therefore, animal feed cost influence directly to the milk production. In the market the

price of Prima dairy feed, poonac and other concentrate to feed is morentRa.60.00

perKgin additi on, farmers believe tihcetsg wi t h
milk production. Therefore, educatg farmers to provide adequate roughages and

water is important. In addition, it is important to maintain reasonable feedcp by
introducing subsiding pricéncrease of the availability of rice brand and coconut poonac

is also important.

In the productionsector, providing good quality grass is a limitifector due to land
constrains in growing private grasslandsMost d the smallscalefarmers do not own
any land for grass cultivatiodespite havingand for themselves They tend to grow
agricultumal productsto obtain a better return. Further, in the study ivasreveakd that
obtaining common grasslandalso problemati due to land acquiring challenges.
However, if suitable lands for grass cultivatisndentified it is possible to maintain
commongrasslands
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Jaffna District
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CHAPTER TEN

Value ChainGapsand Suggestiongor Improvement

This chapter explains the value chain gaps and suggestions to improve the value
chains of the dairy industry.

10.1 Production Sector

In the Sri Lankan dairy sectanost of the farmers produce milk in the farmsostly

it is soldasraw milk. The cost calculatetb producea litre of milk including family
labour is Rs. 59.63 and without famiabour,the costis Rs. 29.78The total labour
cost accounts fohalf of the total cost and the concentrate feed accounts for 46
percent of the total cost. The study reveal that most of thesmaltscalefarmers
rely on the family labour and in thlarge-scalefarms, obtaining hired labour for the
dairy industry is challenging. The youth involvement in the dairy sector is also at
minimum level. Most of the farmers said thttere is no socialaluefor the dairy
industry at thesmallscalevillage level. In additiondue to the lacKustre in the
existing programmes the youth are drifting away from the industy described the
increasedcost of production can onlye reducel by cutting downthe feed and
labour costs.At present livestock feed ingrediengse imported andthe cost of feed
ingredientsare high. Therefore, increaag the maize production within the country
is important Dairy farmer social development programnseessential to motivate
the dairy farmers and attract new farmers to the industry.

Finding quality grassdor the dairy industryis challenging. Most of the farmers do
not own largeplotsto develop their own grasslands. Farmers most likely rely en th
road side grasand commonlands. Therefore, finding quality forage whicupport
improvingthe milk productionis also problematicMost of the farmers stressed the
importance of commorgrassland that should be managel by village levelDairy
Farmer Managng Societies. In addition, it is important to understand the amount of
feed required for each animalt is also important to introduce technolggand
facilities for hay and silage making. That willsure consistent feeding duringe
lean periods fothe animals According to the Sri Lankan climatic conditions, natural
grass availability is gater in the rainy season. In theseperiods,farmers should
engage in hay and silage making.

In the sample population majority of the farmers expressedt ttheey used well
water for the dairy production. This may affect the sanitary condition of liked

and the production performances of the animals. Therefore, adequate water supply
is essentialfor better milk yieldsand clean milk production. According Rorte 5’
Value Chain CGoncept, under support activities, improvement of infrastructure is
paramount and this will increase the efficiency of milk production batberms of
guality and quantity.

Providing concentrate feed is the costliestperation in dairy farming. Farmers
complained that it isunaffordable. However, most of the milk collecting agents
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provide cattle feedon creditbasis and they deduct theostfrom thef a r mmailk s
earnings.This isa good opportunity for the farmersin addition, edgating farmers
on the correct usage of concentrate feeslalso crucialAsper Porte s Vale Chain
Goncept, in the primary activitinput distribution is a basic activity. However, due to
increased price, farmers are unable to provide correct concentiedd. Therefore,
to increase the value chain efficiency, concentrate feed price should be reduced or
development of locally available feed and rmakthem available for the farmers is
essential.

Further, educanhg farmers onusing moderngrass cuttes, gass chopper and
technologies such as feed mixing and feed presentation to the animals also increase
the milk production and efficiencies of milk production. Further, it will reduce feed
wastage.

Artificial Insemination is the common method of breeding the study area.
However, some farmers use bulls from the farms to inseminate their animals. The Al
service isfunctioning successfullybut in the Jaffnadistrict a few areas lack Al
servicesln addition, farmers complain thatl Aervices are not availédon holidays.
Further, when animal beconsesick on holidays it is difficult to get the veterinary
services. Therefore, it is important to establish 24 hour on call veterinary service
unit in dairy dominant areas.In addition, to increase milk productioefficiency
introduction of sexed semen is essential and farmers siisgssedthe importance of
sexed semen. It was noted that farmers are willing to pay more for artificial
inseminationdoneusing sexed semen.

It is noted that finding high yieldinginimals are hard and challenging. Further, there

is noauthorized bodyto guarantee goodanimals to start dairy farming or expand

the dairy farming with new animals. Therefore, it is crucial to maintain database
regarding high yielding animals aadnechaiism to sell these animals to the dairy
farmers. Further, it is important to introduce private breeding farms that enable
farmers to buythe animals. Further, importation of milking cows for direct
distribution to the farmerss afailure and the AuditorGeneral Bepartmenthasalso
concludedthat the project has not benefited the farmensut an extra burden.
However, In Rideegama farm, with advanced management conditions, these animals
are capable of producing better yields. Howevarsimilarproject ha become
successful in Vietnam, because they managed these animals with high care and
second generation of the cavwith higher adoptability to the climatic conditions
were distributed to the farmers Therefore, F2 generation of imported cewnay

give beter results than the breeder animalsder localconditiors. In addition, most
importantly, as recommended by the DAPH upgrading progranmeedsto be
prioritised.

The study reveals that 5Fercentfarmersengaged irdairy farming semintensively

and othe farmers manage their herds intensively and extensively26yand 16
percent respectively. However, some systems such as extensive buffalo rearing
systems are difficult tonaintainwith the present land scarcity issues.
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The study shows that 83ercentof the farmers maintairsome form ofcattle sheds

for the animals.Farms adoptingntensive and semi intensive methsaf rearing

maintain cattlesheds.However, most of the cattle sheds need to be develbwith

correct floor space for animals, having wedes and feeders with the recommended

space, bedding materials, ventilatioand animal protection Providing these
requirementswill reduce the stress of animalhich inturn mayincrease the milk
production. Therefore, aaiccease thenpgoduttion Por t e
efficiency within the farmstandard cattle shed development is needed.

Farmers complaied about animal theft especially in th@ampaha andKururegala
districts. It is ahuge lossto the farmer if theylose their high producinganimals
because the price of anima well aboveRs. 100,000-. Therefore, it is important to
introduce new technology tdrack animalsat night as well.In Kenya chip safer
technologyis used to update users on their livestock location in real times Works

by using receivers five to twenty miles apart. This is equipped with GPS and
accelerometers. The sensors transmit data about livestock location, speed and
movement pattern of livestock via satellit®@@artz Africa2018).

10.2 Marketing Sector

The simplest form of value chain is milk produced in the farm aailthg to the
village level collectors as raw milk. The dominant milk collectors are Milco, Richlife,
Nestle, PalawattaCo-operativesocieties,Fonterra private collectors antlIBCO and
YALCO in the Jaffna distri@ased on the fat and solid nonfat content of the milk
different companies havearyingpricing formulas for the milk. The existimgilk-
marketingnetwork is highly competitive and milk collection agents have introduced
welfare policies to the farmers who are organized dairy farmer manadng
societies.

10.3 Milk Processing

Asper the study onlysix percentof the total sample farmersare engaged in dairy
processing. All other processors collect milk for procesaimd un large scale and
medium scale processing plantBarmersengaging irprocessing mostlgarry it out
at smallscalelevel and it was noted that curdnd milk toffee producing dairy
farmers werealsoobserveal in the sample.

Thecost of production of yghurt isRs. 13.98 in the smallholder production and in
the market,a cup ofyoghurtis sold atRs.35/=. There is a highofit margin for
traders. A farmer sella cup ofyoghurt to tradersfor around Rs. 19/= t&Rs 20/=.
However, thesmallscale yoghurt producers fae difficulties in marketing their
productswith the competitionposed bymegacompaniesTherefore, it is important
to protect small scale processors pgomoting domestic products and educating the
consumers obuying locaproducts. In addion, quality assurance of the produdts
also important.
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The cost of production faa litre of curdamounts toRs. 110. However, depending on
the trader, the pricemanagingvariesfrom Rs. 156250/=. Production of valuadded
products is a profitald venturebut farmers are unable to joithe system due to
financial problems and marketing competitions witinge scalecompanies.

Most of the small €ale and medium scale processors prodweall milk iced
packets. This shows higher sales amscigoolchildrenand it isprofitable as well.

It was noted that collecting milk is highly competitive in the lean milk production
periods. Therefore, processorgressedthe importance ofhaving a year round
production of raw milk that required for their pro@tion processTo maintainyear
round milk production provision of good quality feed and correct nutrition supply is
important. Therefore, it is important to formulate feeds with locally available
resources.

According tahe Porters Valuechaintheory,in the primary activities, milk collecting,
processing and distribution wasarried outby the milk collectors. The collectors
follow their own pricing mechanism anf@cilities for milk collection, transport and
value addition Milk production efficieng has beenincreased by different collectors
providing essential inputs and knowledge to enhance the quality of milk. In addition,
under primaryactivities, milk collector&nsurethe improvement ofincreased the
milk storage and transport facilitiegurther, these milk collectors engage in milk
processing and distribution and they produce different value added products and
increase the profits of the industry by diversifying the products, Furthermore, the
informal collectorsare also engaged in value additiaand they make more profit by
making, icecream, yoghurt, curd and specially the iced milk packets. However, the
guality assuranceof these productsis crudal because these products are much
popularamongschool children.

10.4 Consumers

Milk consuners can be categorized according to the household income levels. Most
of the low-incomefamilies tend to consume powded milk than fresh milk. Most of

the general population understand the importance of fresh milk consumption.
However,except in the supemarkets there is no fresh milk marketing network and
the fresh milk available in the super markets are expensive for the middle and lower
income families. Aerefore, direct marketing of fresh milk is importantwasnoted

that in the urban and pewurban areas there is a high demand for fresh milk.
Therefore, introduang door-to-door milk marketing network willbenefit both
consumers and producesdike.

At present, consumers shohigher preference to purchase domestically proddce
milk powder and othe processedroducts(HART,12014) It is nokd that, there is a
high demand for Highland and Palawatta milk powdeibwever, to meet the
demand the supply is not adequate. Therefore, it is important to invest roarthe
expansion ofthe production possitities.
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It was noted that the dairy development policy has changedh the change of
political rule. At present,the Ministry of Agriculturehasformulated national dairy
development policy ands awaiting cabinetapproval. In additionthe Vistas of
Prosperity and SplendouPolicy documentproposes toincrease the infrastructure
facilitiesin the dairy farmerspther support services and input provisions. However,

it is important to expand extension programmes and improve the quality of services
by the government and private sectors. Thiality of imported milk should be
checked andmport restrictions shouldbe imposedto protect the consumers. In
addition, the available dairy farmer loan schemes are not utilized and those schemes
are difficultfor the farmersto accessTherefore, to increase production efficieney,
quality input distribution mechanism should be implemented with reasonable price.
Further, collectors and processors complained abmuting of different substances

in the milk toachievehighermilk prices. Therefore, easy and advanced milk testing is
needed before purchasing the raw milk.
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CHAPTER ELEVEN

Gonclusion

The study reveals that milk production is a profitable venture and if farmer wants to
start dairying as a sole inoee generating activity, there should be 14 milking cows in
aherd at different lactation stages.

Labour cost account®r half of the total cat and concentrate feed cost accounted
for 46 percentof the total cost.

The ost of production of small scalgairy farms with 3 milking animals ia herd
accountsfor Rs.53.40 per lig. Therefore, for small scale milking farm 3nilking
animals in the herd ithe ideal number.

CobbDouglasProduction Function illustrates the input output relationshipof milk

yield. Variables suchas labour hours per day, amount of concentrate feed kg/day,
cost of veterinary and medicine RS per day, and fixed cost RS per day are significant
for the milk production. However, breed type and the management systems did not
significantlyrelate to the milk production.

Milk processing isa profitable industry. Icecream production shows the highest
profit margins and all other product®eturn higher benefits and higher demand in
the market. The small scale yoghurt productree difficulties when compeing with

the multinational companies. Therefore, promotion of local products and small scale
producers is essential and testing the quality of all the process products are
important.

More than half of the sample farmers practicedmi intensive type of management
of cattle farming. The extensive systems dneeatened in low country dry zong
specially the traditional curd industryfherefore, it is important to educate farmers
and supportthem to shift from extensive to semi intesive systems for enhaimg
the milk production and protect thenvironment.

The input gaps such as feed cost, knowledge gap of farmers, low attraction of
farmers, veterinary services and medicine, breed availability, quality grass
production, grass piervation and other problems shoule addresgd to increase

the milk production of the country.
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Annexes

Annex 01 Sample Distribution

Method of Dairy Farming

District VS Division Semi Total
Intensive | Intensive Extensive

Meerigama 2 3 10 15
Divulapitiya 2 4 0 6
Gampéda Aththanagalla 1 1 0 2
Dompe 7 5 0 12
Nittabuwa 0 0 1 1
Sub Total 12 13 11 36
Percentage % 33.33 36.11 30.56 100
Gampola 10 5 0 15
Kuruduwatta 1 0 1 2
Kandy Teldeniya 0 1 0 1
Kundasale 1 8 1 10
Waththegama 1 1 0 2
Sub Total 13 15 2 30
Percentage % 43.33 50 6.67 100
Kurunegala Kuliyapitiya 4 7 0 11
Dalachgama 2 5 4 11
Abanpola 0 2 0 2
Ahatuwewa 1 1 8 10
Galgamuwa 0 0 1 1
Polgahawela 0 0 1 1
b Total 7 15 14 36
Percentige % 19.44 41.67 38.89 100
Galenbidunuwewa 4 6 0 10
Anuradhapura | Thalawa 1 6 0 7
Kekirawa 0 10 3 13
Sub Total 5 22 3 30
Percentage % 16.67 73.33 10 100
NuwaraHiya 3 5 0 8
: Ragala 9 10 0 19
Nuwara Ellya Walapane 1 1 0 2
Thalawakele 0 1 0 1
Sub Total 13 17 0 30
Percentage % 43.33 56.67 0 100
Thirunaweli North 0 5 0 5
Jaffna Thirunaweli Centra 0 13 0 13
Kaaweddi 0 3 1 4
Coppai 0 8 0 8
Sub Total 0 29 1 30
Percentage % 0 96.67 3.33 100
Total 50 111 31 192
Percentage % 26.04 57.81 16.14 100
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Annex02: CobbDouglas production function regression analysis fact sheets
Assumption 1: The relationship between the IVs and the DV is linear.

Scatterplots show that this assumption had been met (although you would need to
formally test each IV yourself).

Assumption 2: There is no multicollinearity in your data.

Analysis of collinearity statistics show this assumption has been met, as VIF scores
were well below 10, and tolerance scores above 0.2

Model Unstandardized Standardized t Sig.
Coeficients Coefficients
B Std. Error Beta

(Constant) .837 .100 8.381 .000
LN_X1 414 .037 490 11.036 .000
LN_X2 .073 .014 .202 5.089 .000
LN_X3 .040 .019 .085 2.114 .036
LN_X6 .085 .010 391 8.892 .000
LN_X7 -.047 .059 -.031 -.795 428
LN_X10 .042 .060 .027 .691 490

Dependent Variable: LN_Y
Assumption 3: The values of the residuals are independent.

The DurbirWatson statistic showed that this assumption had been met, as the
obtained value was close to 2

Model R R Square Adjusted R Std. Error of Durbin-
Square the Estimate Watson
1 .859 738 732 .37238 1.712

Assumption 4: The variance of the residuals is constant.
Our plot of standardized residuals vs standardized predicted values showed no

obvious signs of funnelg) suggesting the assumption of homoscedasticity has been
met.
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Scatterplot
Dependent Variable: LN_Y
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Assumption 5: The values of the residuals are normally distributed.

This assumption can be tested by looking at thE plot for the model. The closer
the dots lie to the diagonal linehe closer to normal the residuals are distributed.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: LN_Y
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Assumption 6: There are no influential cases biasing your model.

Cook’'s Distance values were al/l under 1,
influencing the model.
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