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CHAIN COORDINATION MECHANISMS AND CONCERNS IN SUGAR
INDUSTRY IN PUNJAB, INDIA

Abstract

This study examines the chain coordination mechasiand concerns of market
agents in sugar industry for the Punjab state dfalnlt is based upon primary data
obtained on pre-structured schedules for the caar&atingkharif (winter) season 2005-
06 from 180 cane growers selected from the comnaaeds of sample five sugar mills.
Study indicated that mutual interdependences of d¢hain partners coupled with
regulatory provisions such as announcement of SKIP/®r cane have facilitated chain
coordination for sugar mills with the upstream afmvnstream chain partners. This
ensures timely cane supplies to sugar mills whifeely cane disposal and payments to
farmers. However, cane production has not kept pétie capacity expansion in the
industry. Instead, the industry has received irsgdacane supplies from a continuous
upward revision in the state advised prices thatrtied its supplies from the gur making
units. Further, cyclical nature of the industry exbely affects it supplies particularly
during the downward phase. As a result, cooperatgement of the industry is beset with
several concerns. However, private sugar mills beeaf comparatively greater market
orientation and a paddock-to-plate mentality inojperations have steamed ahead of co-
operative mills.

Key Words: Sugarindustry, chain coordination, private and coopemtsugar mills,
regulatory framework.

Introduction

Supply Chain Management (SCM) includes the movensmt exchange of
products and knowledge from farms to final cust@n#rcaptures a holistic farm-to-fork
perspective of food production and marketing thatkd markets, distributors,
manufacturers/processors and producers. Efficisneire SCM cause value chain
transformation(better customer service, product quality, redugedectime, greater asset
utilization, operational flexibility and better bnsss performance), systems efficiencies
in the value chain i.e. creating efficient and onszed transactional and decision support
tools and facilitate integration of different acd@nd activities leading to greater capacity
utilization and operating efficiencies. Food supphain efficiencies, as determined by
costs and timing of deliveries, entail efficienbadination of the movement of products
across different actors in the producer to conswham. A well-integrated supply chain
can generate economies of scale and scope andbtieeirecrease the operating efficiency
and profitability of all actors in the supply chgWworld Bank 2005). These ideas are not



new in the realm of social and business theories.example, for more than 50 years,
resource dependence theories have espoused thestdbrapadvantage of inter-firm
alliances.Firms enter into alliances because on their owrsghms cannot access
appropriate resources to efficiently access produerket opportunities. Inter-firm
alliancescreate market opportunities that were not avaslabl these firmsHowever,
such alliances call for the sharing of risks, castd benefits between the actors.

In the supply chain perspective there is furthanglexity in that there can be
many more actors as most supply chains entailm-fasfork integrated approach. Such
relationships are often governed by contractua@rgements between actors in the chain.
For example, in developed country settings, farnaei processors establish interlinked
contract and this enables farmers to access crepiit{s and guaranteed purchases. Such
agreements benefit the processing companies thrgughanteeing higher quality and
timely supplies of raw materials. Contract manuifaog agreements between processing
companies and distributors and retailers ensure ghacessing firms have sufficient
throughput and retailers are guaranteed timely aadhpetitive supplies. Such an
arrangement potentially increases greater marketaiogy and productivity and
consequently benefits all actors in the supply l{&winnen 2005). However, all these
activities call for efficient co-ordination withirthe supply chain. Often, binding
contractual agreements are a centre-piece of tingm to co-ordinate forward and
backward integration between actors in the suppigirc Contractual relationships
(formal or informal agreements) between actors éin@tcostly to break either in terms of
monetary penalty or lost future business often redhat alliance partners conform to
their contractual agreements and work seamlessily mme another even if they are
dissatisfied with the relationship (Dimitri 1999%uccessful alliance between supply
chain partners is the outcome of cohesive relatipssbetween partners. Personal and
business relationships influence the form, evoiuamd ultimate success of an alliance
(Gulati 1998).

Chain coordination mechanisms in the agricultutaeare product specific that
vary across regions (Goel and Bhaskaran 2007aHayever, supply chains in the
developing countries are fragmented due to smallescof operations and the market

actors tend to concentrate upon their own busise<skain coordination mechanisms



across the chain segments may be formal or infoona combination of both. Hence
product specific and country/regional level studies required to understand the chain
coordination mechanisms and concerns of the chaitngrs at a greater depth. So, this
study has been carried out to delineate the ch@ndmation mechanisms and concerns
of market agents for sugar industry in the PunjéditeSof India. Its objectives are to
understand the macro level industry’s environméfdw do sugar mills coordinate
supply chains with the upstream chain partnersaftimely and adequate cane supplies
and downstream chain partners for sugar distributivhat are the concerns of sugar
mills and farmers in the chain?
Literature Review

Firm may develop a competitive edge either thropghduct or process
innovations that reduce the cost of producing egsproducts or enable the production
of new products (Davies 1988; Johne 1985; Tirol88)9Process innovations may refer
to technological innovations i.e. those based orDR& market-orientation skills and
competencies (Dhar and Ray 2002). There is anasorg recognition that competitive
capabilities of the organizations are not entirelgpendent on the strengths and
capabilities of individual organizations. These al® the outcome of the effectiveness
with which organizations use their unique resoutapabilities and work with other
organizations that have other unique but compleangrdapabilities (Hunt 1995, 2000;
Hunt and Morgan 1995). As inter-organizational @otirations increase there is need to
examine the efficiencies of the supply chain tlak individual organizations and the
host of intermediaries that are engaged in thd-gmerprise. Because each organization
in a supply chain is just one link in the produteiconsumer pathway, upstream and
downstream SCM practices significantly influence tompetitive position of all actors
in the producer-to-consumer chain (CDPIE 1998). pBumhain efficiencies have a
significant impact on the capacity of individualganizations to match customer
demands. A supply chain perspective takes a mdistibcapproach to competition in
evaluating competition as being between competingply chains as opposed to
competition between organizations. And competitiothe new age will increasingly be

between supply chains rather than between indiVidiganizations (lbid.).



Firms can also develop supply chain strategiedbtaim a competitive advantage.
However, goals of an organization’s supply chaimponents and those it deals with
must be similarA variety of regulatory, structural, cultural, last, logistic, resource
and organizational characteristics influence thdopmance and capabilities of different
intermediaries in the supply chain. And, some efshpply chain partners may not have
the resources to commit to realize these goalsalger of the interdependence of
organizations, actions of any one intermediary odluence the operations of other
linked organizations and consequently it is impartar all organizations in the supply
chain to share a common vision (Brito 2001; Reak®®9). Good communication can
keep the extended supply chain in synchronize (Ele@007).

In the marketing of agricultural products farmeas de pictured as being at the
base of the supply chain pyramid. Farmers needsacte specialized information,
technology, knowledge, assets, institutions, itfemsure and credit to respond
efficiently to customer demand and to be able tmmete in global markets (Hulse 1999;
IFPRI 2001). Farmers are constrained by poor in&tion about markets, inexperience in
negotiating deals and their inert inability to eblbrate with other organizations so as to
increase their capacity to efficiently access markd=AD 2001). Vertical co-operation
enables downstream channel members to share tlaeketmknowledge with upstream
channel members and also use this knowledge tolapestrategies and tactics that
successfully match offerings to the needs and ddmahtarget markets (Etgar 1976). A
few case studies have also looked at vertical @aifn in the food industry (Goel and
Bhaskaran 2007a, c; Grunert et al 1995; Kristeressh Holmen 1994)In the sugar
markets governments of sugar-producing nationsrvetee to protect its domestic
industry from fluctuations in the world market @& However, objectives and
instruments of regulation, levels of internal supp@nd export subsidies differ among
countries due to differences in their economic citmes. For example, Australia has
minimal regulations; India, China and Thailand laighly regulated markets while Brazil
has since 1999-2000 deregulated the industry bgulagons still exist to direct the
product mix of ethanol and sugar (KPMG 2007).

This study adds to the extant literature by exanginvhat is the business strategy

of the Punjab State sugar industry in a develogiogntry environment wherein cane



supplies come from thousands of producers while divesumers’ markets are price
sensitive. As government exercises control on thgply chain both for backward and
forward linkages how does it develop its supplyicisirategies to stay competitive in the
changing environment.

Procedures

The study has been based upon both primary ansdhdagodata. Data pertaining
to various characteristics of cane production amgas industry at the state level have
been obtained from the Statistical Abstract of Banyhile primary data have been
obtained from farmers and sugar mills.

All districts in the Punjab state on the basis\@rage cane production (in terms
of jaggary) levels for three years i.e. 2002-03)0204 and 2004-05 have been clubbed
into three groups — low (below 25 thousand mewites), medium (25 to 50 thousand
metric tones) and high (above 50 thousand metriesp Two sugar mills - one each co-
operative and private (a competitor mill of thenfi@r) from each of the high and medium
cane production areas while only a co-operativasugll from the low cane production
area has been selected. This is because a privaie it command area has not been set
up because of poor soil fertility and poor quatiffunderground water. Thirty six farmers
from the command areas of each of the sample fiills fmave been selected. Total
sample size comprises of 180 cane producers anglsdarmers from each mill area
belong to several villages. Data have been coledtem respondents on the pre-
structured and pre-tested schedules by a personalview method for the cane
marketingkharif (winter) season 2005-06. When a respondent wasllimyvio furnish
the relevant information he was replaced with aeothho willingly cooperated for the
conducting of this study. Data have been colle@tenh respondents at the sample mill
gates at the time of cane disposal. It eased #ueress and also did not interrupt in their
routine work on farms because farmers have to afia mill gate till their cane is
disposed off.

Information from mills has been gathered througiensive personal interviews
held with each individual mill's Manager/Direct@@ane Development Officer, Accounts
Officer (also handles sugar sales) at mills’ presignformation has been gathered from

mills relating to various aspects of chain coordoramechanisms with the upstream and



downstream chain partners and their concerns. ifcladed the conducting of annual
farm surveys, cane collection from farmers, cangmets to farmers, sugar distribution,
etc.
Product Characteristics

Sugar is produced from two plant sources - cane laaet. Sugarcane is a
perennial grass and its cultivation has a histdralmut 3000 years while sugar beets
have been used for sugar production since tiecgéfitury. Sugarcane is grown primarily
in the tropical and sub-tropical regions of the teetn hemisphere in the developing
countries of Latin America, the Caribbean and ASiagar beet is grown in the temperate
regions of the northern hemisphere, mainly in Earapd North America while very little
is produced in the developing countries (Haan 198&8nhe processing yields white sugar
and several by-products - bagasse, molasses arsd pnad. Bagasse is a fibrous
remainder of cane after extracting juice. It carubed as fuel for in house juice boiling,
cogeneration of exportable power, paper and putlustry, chemical industry, animal
feed, etc. As an experiment white button mushroAgaficums Bisporns) has also been
produced from bagasse (usually it is produced fpawhdy and wheat straw) and its yield
stood at 79.6% compared to 78.1% from wheat stnasv &.54% from bagasse plus
wheat straw (DFPD Report 2006-07). Molasses atéledsinto power and industrial and
potable alcohol. Fuel ethanol can be used as disubdor gasoline and also it has the
potential to generate revenues through carbontesréddPMG 2007).This enablesugar
mills to generate additional revenue from the séley products.
Study Context

With the introduction of green revolution technoflofpr the major cereals i.e.
wheat and rice, central government procures thegesdrom the surplus states through
the Food Corporation of India (FCI) in connivancghwthe state agencies. These are
purchased from the primary wholesale markets atthemum support prices (MSPSs)
during the post harvest period. Milled rice and athare distributed through the public
distribution system (PDS) at the subsidized ratethé ration card holders in the deficit
areas. Punjab state in the north-west region otthmtry is surplus in both these crops.
As the existence of public procurement system hasigied assured markets to farmers

for these crops. Despite this, during kiarif season farmers along with paddy also grow



several region specific alternative crops such wgmikane, maize, bajra, oilseeds and
cotton.
Results and Discussions
Sugar Industry Scenario - Country Level

Sugar industry is the second largest agro-baseasind (next to textile) in the
country. The industry comprises of two sub sectagyanized and unorganized; former
includes sugar factories while the latter includexditional sweeteners i.gur and
khandsart. Sugar is manufactured under plants having variplamt sizes and the
ownership patterns - cooperative, private and puhhkt account for about 54%, 40% and
6% of the total mills (533) in operation. Owingtte adoption of a socialistic pattern of
development, government encouraged the settind apaperative mills started at states’
initiatives during the Post Independence PeriodryEof private sector was encouraged
with the initiation of market reforms during therlgal990s. Presently, sugar mills (total
production capacity is 18.0 million tonnes) haveamerage cane crushing capacity of
3,500 TCD that has increased from about 2,500 TGMhg 1995. This is because till the
1980s mills were licensed with a capacity of 1250DT while thereafter minimum
economic size was imposed at 2500 TCD for new nfilsther, with the de-licensing of
sugar sector entrepreneurs have been allowed tapssugar factories or expand the
existing capacities. Thereupon mills having capegitup to 10,000 TCD have also been
set up. Each mill procures cane from about 18,80Mérs that increase the complexity
of managing cane procurement, quality control aaukecdevelopment (KPMG 2007). A
sugar mill crushes sugarcane for about six mongiaring from October till March/April
because thereafter due to rise in temperature sei@antent of cane diminishes rapidly.
The country mainly produces refined white sugarl09-159 ICUMSA (International
Commission for Uniform Method of Sugar Analysisjsaaknown as plantation white
sugar and industry uses only sugarcane as an impaditionally, sugar mills in the
country have concentrated only upon mass produatiospecified grades. With the
liberalization of economy this sector has witnessexeral developments on the industry
front such as manufacturing séilphurless sugabranded sugar, packaged sugar in sizes

of one, two and five kgs, value added products Bkear syrups, sugar cubes,.etc



Besides this, sugar companies have also begurnvénsdy businesses for strengthening
their bottom lines by concentrating on the effegtinilization of by-products

Being a vast country, sugarcane is cultivated undieerse agro-climatic
conditions both in the tropical and subtropicalioeg, primarilyin nine states. Of these
five states, namelyaharashtra, Andhra Pradesh, Tamil Nadarnatakaand Gujarat lie
in the tropical region while four states, namelytad Pradesh, Bihar, Punjab and Haryana
lie in the sub-tropical region. Sub tropical regis aheading in cane production but is
lagging far behind in cane productivity while thepical region is aheading in sugar
production because of higher cane utilization andas recovery (Goel 2009). After
meeting the requirements for seed, feed and che(@maut 11% -12%) remaining cane
is used as a primary raw material for all the sesets. Being a bulky product, sugarcane
must be processed within days of harvesting oose$ its sucrose content. Therefore,
mills must be located closer to the cane fieldsninimize transport costs and sucrose
losses (Koo and Taylor 2004).
Regulatory Framework

The industry is regulated across the entire valu@ncfrom cane growers to
millers/manufacturers, traders and final consundarious controls on the industry cover
the aspects such as licensing, capacity, cane doeation of mill§ specific taxes and
levies, cane cess, etc. The policy of partial deobrihas been adopted for sugar sale
since October, 1967 and practiced since then aftdarief respite during the 70s.
Accordingly, mills deliver a fixed proportion of gar as levy quota to the state
governments or its nominees at the predeterminettalted prices. Proportion of levy
sale sugar was initially fixed at 60% during 196 -thcreased to 70% during 1968-69,
decreased back to 60% but increased to 70% du®7@-I3, since then it has been
consistently brought dointo 10%. Levy sugar is supplied through the Public
Distribution System (PDS) to the ‘Below Poverty &irfamilies in all States (in the
North Eastern Hill States and the Island Territoad ration card holders are eligible to
buy sugar from the PDS) at the uniform retail ispuees throughout the country. Price
of levy sugar is linked to the statutory minimumcpr(SMP) of cane (plus conversion
cost as recommended by the Bureau of Industriat @od Prices (BICP) (Echevarria

1995). Central government on all India basis haeesil962-63 been fixing the SMP for



cane for each sugar season. This has been linkib@ foasic sugar recovery of 9% since
2005-06 (earlier it was 8.5%) with a premium forearery increase of 0.1%. Later, State
governments brought into practice the system ofeSfalvised Prices (SAPs) that are
fixed over and above the SMP.

Mills are allowed to sell remaining 90% sugar as-fevy (free sale) in the open
markets at the market prices. However, it is alldwe be sold through the system of
‘regulated release mechanism’. Its objective isstabilize open market sugar prices
thereby protect the interests of sugarcane growsugar mills and consumers.
Accordingly, keeping in view market availabilitysirequirement and the current sugar
prices, government announces sugar release quotasjoarterly basis. It is uniform and
regulated between zones and so scheduled that a6&ubf annual production remains
in mills’ stocks. State wise allocations are fixedsed upon historical data plus state
specific festival demand for a month. Mill wise calations are made based upon its
production/stock position on a pro-rata basis. Mbntelease orders are issued to sugar
mills specifying mill-wise quantity to be sold orsgatched during a month. And mills
are bound to sell the sugar quotas evenly duricy &atnight of a month. To avoid the
piling up of stocks at the month end and seekirtgrestons (when carried forward to the
next month disturb planned releases) sugar midsaavised to sell at least one-third of
the monthly quotas in the first fortnight of a mionA failure to comply to this is that
unsold sugar can be converted into levy sugar.d@ssistate governments also impose
sugarcane purchase tax on sugar millgiés across stateahd cess on sugar produced
since June 1982 under Sugar Cess Act, 1982. ihp@sed @ Rs. 14/qtl and funds are
utilized to finance for the development of indus(BFPD Report 1990-91, 1995-96).
Industry’s annual contribution to the Central Exgher as excise duty and other taxes is
about Rs.16500 million while to the State governtaehrough purchase tax and cess on
sugar is about Rs.6000 million (DFPD Report 200%-07

With the liberalization of economy a beginning tbe restructuring of industry
had been made by the lifting up of price and dstibn controls on molasses in June,
1993. Government de-licensed the sugar sub sectoAugust 1998, withdrew
stockholding limits on wholesale dealers from JROO0 and abolished turnover limits

from August 2001. Mahajan Committee in 1998 recomuhee modifications in the cane
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pricing system and a phased reduction of levy stgaero while Tuteja Committee in
2004 recommended a removal of monthly release nmésaina for the industry.
Government decided to create a buffer stock ohilkon tonnes from January 1996 for
one year (extended for one year) and an additiomir stock of 0.5 million tonnes from
December 1996 to help the sugar industry to tider ds financial difficulties

Industry Status in Punjab

Number of total sugar mills in the state during ®@@F stood at twenty thréeOf
these, fifteen mills (six mills have till 2006-0O%roe under liquidation) are in the
cooperative while seven mills are in the privatet@e Cooperative mills are under the
control of Sugarfed and private mills are under tomtrol of Cane Commissioner.
Industry’s all decisions pertaining to governmeantts as fixation of SAP are taken
through the Cane Commissioner.

An examination of various characteristics of sugadustry under the two
segments (table 1) reveals that the growth of indusas pulled by its cooperative
segment during the Pre-liberalization Period biftesthto the private segment during the
Post-liberalization Period. Some private mills halso installed automatic processing
plants. A couple of sugar mills in both the segreehave recently set up alcohol
processing units and cogeneration plants (sell poovthe State Electricity Board during
the season). Share of cooperative mills in the stigiis daily cane crushing capacity
increased from 67.90% during 1971-72 to 76.89% nmduri992-93 but declined to
45.94% during 2006-07. Correspondingbpnare of private mills jumped from 23.11%
during 1992-93 to 54.06% during 2006-07. Numbemwotking days during 1971-72
stood higher i.e. 128.50 for the private mills (pematives mills 106.25) that declined to
115.33 during 1992-93 but rose again to 141 du2ip@p-07. This has been accompanied
by similar movements both in the shares of cansh&d and sugar production for the
two segments. Share of cooperative segment innthgumped from about 2/3during
1971-72 to about 4/5during 1992-93 but declined sharply to about®d8ring 2006-07.
This had been accompanied by a drastic jump irskia@e of private segment to about
2/13¢. Cooperative mills focus primarily on sugar protilae and these mills do not have
separate marketing/sales departments. None of tlgarsmills in the state yet
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manufactures branded sugar because of a small mside for it. This is because
consumers are highly price conscious.

Table 1: Status of Cooperative and Private Sugar Ms in Punjab

Sugar Mills 1971-72 1992-93 2006-07
Cooperative Mills

Number 4 15 15
Daily Cane Crushing Capacity (tpd ) 4125 25850 2585
Cane Crushed (lakh tonnes) 3.66 33.12 16.40
Sugar Production (lakh tonnes) 0.32 3.08 1.57
Sugar Recovery (%) 8.77 9.28 9.58
Number of Working Days 106.25 141.06 100.77
Private Mills

Number 2 3 8

Daily Cane Crushing Capacity (tpd ) 1950 8416 35666
Cane Crushed (lakh tonnes) 1.95 8.60 34.51
Sugar Production (lakh tonnes) 0.16 0.89 3.29
Sugar Recovery (%) 8.45 10.30 9.54
Number of Working Days 128.50 115.33 141.00

Shares (%)
Cooperative Mills

Daily Cane Crushing Capacity 67.90 76.89 40.86
Cane Crushed 65.30 79.38 32.21
Sugar Production 66.13 77.62 32.30
Private Mills

Daily Cane Crushing Capacity 32.10 23.11 56.37
Cane Crushed 34.70 20.61 67.79
Sugar Production 33.87 22.38 67.70

Chain Coordination Mechanisms
Mill Level

All sugar mills once start cane crushing duringeas®n it is a continuous process
unless interrupted by temporary plant breakdowrtdu@ cane crushing period for each
individual mill depends upon cane availability. €abeing a key input, its adequate
availability plays a crucial role in extending thember of working days and improving
mill’'s operational efficiency.

Sugarcane Purchase Pattern
Each sugar mill both in the private and cooperatigments of the industry in its

command area enters into a formal written contwati farmers for cane delivery to a
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mill. Mills conduct a comprehensive annual farmveyr during the month of May/June
to assess each cane grower’'s area under the sadyand late cane varieties and the
major cultivable practices i.e. plant and ratoorilldViestimate cane production based
upon the previous average cane yields. Thereupils, work out per visit cane delivery
coupons for the entire season after taking intosictamation its crushing capacity,
working days and farmers’ trolley sizes. These omgpalong with entry numbers at mill
gates are distributed to farmers at their doorséepthe crushing season advances. Cane
delivery coupons are generally distributed threefdor days in advance for cane
preparations i.e., cane harvesting, preparingzessand its delivery at the mill gate.

To encourage cane production thereby availabilityadequate cane supplies,
cooperative sugar mills advance loans (up to R€/4@0e) to farmers i.e. either to new
growers or those who want to shift to the new vage(about 25%-30% of a mills client
farmers avail this facility). Mills advance credit growers through a third party largely
for the purchase of essential inputs, supply incieets/pesticides at subsidized rates,
extend facilities for solil testing and seed treattr(enly in the affected areas), extension
services (for the introduction of new seed vargtiend also develop on farm new cane
seed varieties. These practices, however, varylyagoss mills (Goel and Bhaskaran
2007a). Private Mills also give thrust upon the elegment of mills’ adjoining cane
growing areas for the broadening and strengtheafrits supply bases. To do so, mills
occasionally supply essential inputs such as sdedsizers, pesticides/insecticides to
farmers; extend them free extension services, geoagricultural implements, occasional
free refreshments at the time of cane dispgsay, a higher cane price i.e. Rs.5-10/qtl
above the SAP make on the spot cash payments, etc. Some priviltesuch as Wahid
Sandhar Sugars also distributed a free bag ofitertito farmers on the pre-condition
that farmers will deliver cane to the mill. Privatiegar mills have also developed upward
supply chain linkages direct with manufacturersagents for the purchase of various
material inputs used for sugar processing and gaukg for packaging sugar. Such
features are, however, lacking in the cooperatiuks ifibid.).

Sugar Distribution
All mills regularly submit data pertaining to sugatock position to the

Department of Food and Public Distribution. The Brment directly allocates sugar
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sales quotas to each private mill while to the evapive mills it is allocated through the
State Sugarfed. Mills are entitled to sell sugdy @a the government approved licensed
agents and actual users. Supply agents are attécheath cooperative sugar mill from
both within the state and the adjoining states hEsgent is required to deposit a security
amount of Rs 50,000 with a mill. These agents cbllugar purchase orders from
wholesalers, place these along with delivery irtdioms before mills, arrange for sugar
deliveries from mills and collect payments from udsalers for the client mills. Mills
pay them commission @ 0.5% - 0.75% for the rendedhthese services. Sugarfed
releases sugar to these agents at the pricesdixedmonthly basis (daily basis during a
festive season) that are determined by the opelkanhéorces of demand and supply.
However, sales agents quote sugar prices on abamlls after taking into account the
shipment costs depending upon a mill’s distancenftbe market and also based upon
their accumulated learning experiences they knowutlihe various sugar grades
manufactured by each mill. Previous years’ sugackst because of change in its colour
during storage fetch a lower market price. Fieremgetition ensures that agents quote
fair sugar rates. Financial and physical handlihgumar is carried out at an individual
mill’s level. Sales agents are required to selleswgthin two weeks of its receipt (earlier
it was one week) to retailers/wholesalers (onlyegdn8econdary sale deeds are transacted
through brokers who bring together wholesalersratallers for an ultimate sale and they
charge a brokerage up to 0.25%. Sugar moves frdia as a mass product to the
wholesale/retail markets. Retailers break down whaols and pack sugar into consumer
packs of sizes one or two kgs in the ordinary page bags.

In the open markets at the wholesale level interiatra monthly variations exist
in price movements. This is because demand pre$sursugar builds up particularly
during the last quarter of a month and results ighér market prices. Private sugar
millers from their accumulated experiences haventeabout these market trends. This
strengthens mill’s bargaining position to negotiéde prices and enhance sugar sales
during this period while keep it low during a mordtart when the prices prevail low.

This enables these mills also to avoid the lap§ssgar quotas from free sale to levy.
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Cane Growers’ Level

Farm Assets’ Position

Sample respondents’ total cultivated farm land ¢tab2399.74 ha - owned land
(1646 ha) and net leased in land (753.74 ha,) kbacimg a share of 68.60% and 31.40%.
Average size of operational holdings has been 182883 owned land (9.15 ha) and net
leased in land (4.18 ha). 49.45% of the sampladas cultivated only on their own land
while the remaining 50.55% farmers leased in ak tand. Average size of the
operational holdings for the former group of farmstood at 11.86 ha while for the latter
group at 14.77 ha — owned land (6.49 ha) and asekkin land (8.28 haRespondents’
cane cultivated area stood at 681.67 ha that ¢otesti 31.83% of the total cultivated
land. Overall average cane vyield stood at 681.67qtl/haneCyield ranged from
247.10qtl/ha to 864.85qtl/ha - 494.20 to 741.3(hat(for about 80% farmers), 741.30 to
864.85 qtl/ha (for 12.77% farmers) while it remainieelow 494.20qtl/ha (for 7.22%
farmers). Farmers chief source of irrigation isetwells that are managed with electric
motors (96.11%, of whom 16.18% farmers also hadeli@ngines), diesel engines
(1.66%), jet pumps sets and electric motors onekkas land (0.55% each). 99.44%
farmers owned tractors — one (77.65%), two (18.98f6) more than two (3.36%).
Farm Inputs - Purchase Sources

Farmers used several operational material inputh s seeds, fertilizers, farm
manure, insecticides/pesticides for raising sugercerop. They purchased each input
from several sources. The largest majority (94.44f4he sample farmers self retained
cane seeds from their previous crops, 7.27% farrpershased seeds from fellow
farmers, 1.66% farmers from the open market, 1.1fl&m sugar mills and 0.55%
farmers from the university Farmers prefer to buy seeds from their fellowmfars
because they feel that these are of a superiortgtalthose purchased from the open
market. For plant growth sample farmers used ui€8%), DAP (97.77%) and farm
manure (about 3/). They purchased urea from the cooperative sesi€f7.22%), open
market (13.33%) and sugar mills (9.47%); DAP frdra bpen market (84.44%) and the
cooperative societies (13.33%); farmers themsgivepared farm manure (about "ty4
prepared it themselves as well as purchased frdawféarmers (47.22%) and purchased

it from farmers (2.22%). Percentages of farmeraguéie various insecticides/pesticides
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are as such - indosulfan (62.21%), gamma (75.54%gdan/furadax (48.88%), amison
(14.44%), zinc sulphate (1.66%), thinat (1.11%) arwohtidal (0.55%). Farmers
purchased these insecticides/pesticides both frmmopen market and miflhowever,
major purchase source remained the open marked.ifithicates that the largest majority
of farmers for the purchase of various farm inpetees upon several sources other than
sugar mills.

For conducting of agricultural practices such asecsowing, hoeing, cane tying
and cane harvesting there existed wide variatiengsa the sample farmers. However,
for the conducting of these operations farmersedelipon migrant labour that comes
from the poverty stricken regions of the adjoinstgtes during the season. It is hired
either on a contractual or daily wages but wagespaid in cash. For cane sowing
farmers used hired labour (95.55%), hired and fatalbour (2.78%), only family labour
(1.11%) and family labour as well as neighboureb®). 63.34% farmers (cultivating
71.30% cane area) went for hoeing - single (32.228) (25%) and three (6.11%) times
and the cane area they cultivated stood at 33.1B2@5% and 9.77% respectively.
71.11% farmers (cultivating 83.82% cane area) @otectied - once (40.55%), twice
(35%) and thrice (5.55%) and the cane area farmétivated stood at 43.67%, 33% and
7.12% respectively.

Cane Disposal’

Sample farmers delivered cane at the mill gateseeithemselves or sent it
through the hired labour (working on farms) whitey reached later. They shipped it in
their own tractor trolleys. They disposed off emtbane (table 2) i.e. 37355.50 tonnes to
sugar mills during the post harvest period. On aerage each farmer disposed off
207.53 tonnes of cane. Overall average numbersilb¥isits for cane disposal stood at
5.22. Farmers delivered cane to mills mainly inrfowonths i.e. November to February. It
guantity stood the highest during the month of Dawoer (43.22%), followed by the
month of January (26.12%), November (17.46%) anbrkaey (13.05%) that trickled
down to nearly negligible during the month of Maféh12%). Both the average number
of visits and the average cane quantities delivatesl mill gate stood the highest during
the month of December being 8.40 and 1214.05 toniodlewed by the months of
November, January and February respectively. Dutireglatter three months average
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number of visits stood at 6.21, 5.06 and 3.78 wiieecane disposal quantities at 815.56
tonnes, 733.83 tonnes and 518.99 tonnes respactivel

Table 2: Cane Disposal (tonnes) Patterns of SampRespondents

Month Farmers Average Mill Visits Cane Quantity
No (%) No Quantity Total (%)
November. 80 44.44 6.21 815.56 6524.50 17.46
December 133 73.88 8.40 1214.05 16147.50 43.22
January 133 73.88 5.06 733.83 9760.00 26.12
February 94 52.22 3.78 518.99 4878.50 13.05
March 1 0.55 3.00 450.00 45.00 0.12
Overall 180 100.00 5.99 845.78 37355.50 1M0.0

Farmers’ waiting time spent at a mill gate durihg warious visits varied from
four to forty eight hours. They delivered cane tdlsrwithin 4 to 10 hours (56.67%
farmers), 10 to 20 hours (49.44% farmers), 20 tch80rs (46.11% farmers), 30 to 40
hours (8.88%) and above 40 hours (1.11% farmers).
Chain Management Concerns
Sugar Mills

Major concern of all sugar mills is that of inadatpiavailability of cane supplies.
An examination of table3 indicates that at theestatvel cane production, a basic raw
material, has not kept pace with capacity expansiaie industry. Cane area has kept
fluctuating during the period 1970-71 to 2006-QY.cbmparison, cane productivity has
consistently increased from 417.10 qtls/ha duri@g0t71 to 642.50 gtls/ha during 2000-
01 but declined to 608.30 qgtls/ha during 2006-08. & result, cane production has
increased primarily because of an increase in carogluctivity. However, cane
production has remained subject to fluctuation@bse of cane area.

Table 3: Area, Production and Yield of Sugarcane iPunjab

Year Area Production Yield
(Lakh ha) (Lakh Metric tones) (gtls/ha)
Absolute  Change Absolute Change Absolute Change
(%) (%) (%)

1970-71 1.28 52.70 417.10
1980-81 0.71 -44.53 39.20 -25.62 552.60 32.49
1990-91 1.01 42.25 60.10 53.32 594.10 7.51
2000-01 1.21 19.80 77.70 29.28 642.50 8.15
2006-07 0.99 -18.18 60.20 -22.52 608.30 -5.32
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This is due to cyclical nature of the industry. rRars’ shift to paddy/cotton
cultivation as mills find unable to make timely pagnts to cane growers particularly
during its downward phase (Goel 2009a). As the shguhas received increased cane
supplies because of an increase in SAPs this rassesst of production. As a result, the
industry faces stiff competition when sugar sugplieme from the low cost producing
state of Uttar Pradesh.

Further, with the liberalization of economy coopiea sugar mills have come to
fierce stiff competition from private mills. This because cooperative sugar mills are not
free to take independent decisions. And, thesesmiirticularly during the downward
phase of industry face a situation of cash crurdt delays payments to farmers.
Thereupon farmers in the command areas of thede dnlert cane supplies to private
mills because of monetary gaiasd on the spot prompt cash payments. Even though
cooperative sugar mills can impose penalties omdas according to the contracts but
these are seldom enforced. This is because pengdtigain lower than the gains realized
from selling cane to private mills and also the bemof defaulters is large. Lack of
autonomy to these mills also discourages quick amatket friendly decisions to
maximize returns from sugar sales. An examinatidnthe revenues of two best
performing mills (one each from the private andpmrative segment) indicated that the
share of sugar sales realizations increased fdr thating 2005 compared to 2004. For
the Nawanshahr Cooperative Sugar Mill it increasech 41.07% to 65.05% while for
the Rana Sugars Pvt. Ltd it increased from 49.58%67.12%. However, latter's
realizations accrued more from a larger sales velwh sugar. In addition, it also
generated additional revenue from its cogenergtlant by selling electricity (6.70%)
and from molasses (3.60%). Both these componemtsilcoted only nominally to the
cooperative mill’'s revenue. Quite often cooperasugar mills are not able to pace sales
out of the allocated monthly non-levy sugar qugttimally over a month. So these have
to approach the Directorate of Sugar for the exéensf the validity period. Besides this,
cooperative mills are also beset with a numberoblems such as obsolete technologies,
low level of mechanization, poor financial perfommoa, staff’'s negligence in monitoring

processes particularly at night (Goel and Bhaskark@07a). As a result, all the
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cooperative sugar mills have been confronted vasisés during the Post —liberalization
Period (Goel 2009b)

Mills’ concerns at the intra mill levels accrue diweup gradation of the internal
processes that give rise to variations in the obgiroduction. On the other hand, better
sugar quality increases market demand. This giigss to higher returns thereby net
profitability.

Cane Growers

Cane cultivation provides its growers a regularome flow for about four
months. Also its cultivation requires less supeovisas the crop can easily withstand to
the vagaries of weather conditions. However, fasmare fully dependent upon the
industry for their cane disposal and a timely mslon of its payments. In comparison, of
its two alterative crops, paddy is comparativelsléabour intensive while the existence
of public procurement system eases crop disposahgla short duration. On the other
hand, cotton can easily be shipped either to a enamkhe adjoining state of Rajasthan or
sold to the Cotton Corporation of India when thealomarket conditions are pervasive.
The existence of commission agents in the wholasal&ets for both these crops and the
establishment of long term business relationshijls them ensures timely payments to
farmers. Since farmers’ dependence upon sugar foillthe securing of essential farm
inputs is minimal, this facilitates the shifting@pping patterns favouring these crops.

Cane growers’ concerns on the input side at tintese adue to timely non-
availability of labour, farm inputs and electricifincreased use of diesel hikes costs).
Other concerns relate to cane shipments to millste goften, farmers have to use
bypasses because of prohibited entries througksditiat adds to costs.

. Cane growers are vulnerable to opportunistic eprienegotiations in several
forms when they bring cane for its disposal at fibgtory gate. . These include cane
weighing in poorly lighted rooms particularly atght, use of manipulated scales,
undervaluation of cane juice, etc. Farmers’ othencerns at mill premises include
availability of inadequate basic infrastructure lsias mettled cane shed areas that
create problems particularly during a rainy seasprgper security arrangements,
bathrooms, see through guest houses for a clegnsrof the trolleys for fears of thefts.

Besides this, farmers’ concerns at mill gates alswue from their fellow farmers. Some
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farmers bribe the mill employees (in cash or kimdjo in turn oblige them by over-
weighing cane. Quite often, farmers ahead in theugs also disappear for food/tea, etc.
that gives rise to quarrels. Large farmers alscelbgv personal networks with the mill
owners/employees to get cane supply coupons igsudm early and more frequently.
Or, sometimes sugar mills issue coupons to uncctetlsarmers. This result in delays in
issuing coupons to the farmers with whom contrheis already been signed. Farmers’
waiting time at a mill gates goes up either becafsa slower speed of the crusher or
delays in repairing plants during breakdowns. Bbtse problems emerge particularly at
the cooperative sugar mills.

Conclusions

The study has indicated that under a regulatorymémaork mutual
interdependences of the chain partners have teditchain coordination of sugar mills
with the upstream /downstream chain partners inPilngjab state of India. This ensures
timely cane supplies to mills while easy cane digphaand timely payments to cane
growers despite the small holding sizes. All farsngnip entire sugarcane during the post
harvest period as a bulk product individually eithleemselves or through the hired
labour. The industry has expanded its capacity twer but cane production has not kept
pace with it because of the existence of publiccprement system for the alternative
kharif crops. Rather, industry has secured increased ecapplies because of a
continuous hike in the SAPs of cane. As a resatiperative segment of the industry has
come to face a fierce competition from its privaegment and is running into losses
since the liberalization of economy. This is beeauakent farmers from the command
areas of cooperative mills divert cane suppliethéoprivate mills that pay slightly higher
prices and make prompt cane payments. In comparmorate sugar mills because of
comparatively greater market orientation in itsimas operations have steamed ahead of
co-operative mills.

This indicates that in the agricultural sector e tmidst of a variety of market
dualisms that exist and vary widely across regiod erops, sector’'s heavy dependence
upon nature, diversity in firms’ scales of operaicand ownership patterns, processing
firms are not always able to achieve the supplyrckHiciencies in its operations. This is

particularly so in the developing countries wheragnicultural sector is predominant and
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farming is a vital source of livelihood for the da chunks of the population. This

weakens the individual firm’s position (economigaks well as politically) for an

effective implementation of even formal contracestigularly with its upstream chain

partners to obtain requisite supplies of the bemsicmaterials.

Notes

1.

Gur is clarified cane juice that contains molassess ttard and crystallized, colour
ranges from golden to brownish yellow and has awexy rate of about 10%5ur is
also produced in powder and semi liquid form. Comsts prefergur for cooking
certain dishes, eating it as a candy or as a dwgegthandsariis a finely granulated,
crystallized sugar. Under the traditional procéssecovery rate varies from 4.5% to
5.5% while of the modernized process is from 6.997.6% (Haan 1988). Country
produces about nine million tonnes afrgand one million tonne déhandsari.Three
sweeteners - sugayur andkhandsariare not complete substitutes for each other.

ICUMSA is an international unit for expressing sugairity. Its lower number
represents better sugar quality.

Radial distance between two sugar mills was fisstd during the $ Five Year Plan
Period at 30 kms but increased to 40 kms during7thd=ive Year Plan. It was
brought down to 25 kms during 1991 and furtherSdts during 1997.

It was brought down to 65% (1974-75), 45% (1985-8600 (1987-88), 45% (1988-
89), 40% (1992-93), 30% (January, 2000), 15% (Faafyri2001).

Of these, one mill is under the control of Markf¢dunjab State Marketing
Federation).

SAP of cane remained at Rs100/qtl since 1998-9%twete mills paid up to Rs 120-
125/qtl. SAP of cane wasad been raised to Rs 115/qgtl during the cane etiack
season 2005-06, Rs 132/qtl during 2006-07 antdutb Rs.165/gtl during 2008-09.

. OtherKharif crops in their cropping patterns included paddiocg fodder, maize,

basmati rice and others that occupied 52.08%, 5,48%9%, 1.44%, 1.27% and
2.94% of the total cultivated area.

Farmers in the Gurdaspur and Amritsar district® gisirchased seeds from the
cooperative societies but its availability is neitin time nor adequate.

Mills extend subsidy @25% only on medicines used deed treatment. Other

insecticides/pesticides were sold at the marketepr(about Rs. 10 -15 less than the
maximum retail price). Farmers in the adjoiningaaref mills purchased these from

mills while the other farmers purchased from theromarket.
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10.Farmers’ use cane crop residues i.e. green topsdder for domestic animals and
tying cane. Farmers in command area of the Doalup&ative Sugar Mill also sell
its small quantities in the open market.
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