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A SOCIO-POLITICAL STUDY ON DAMS INDUCED
DISPLACEMENT, IMPOVERISHMENT RISK OF
LANDLESSNESSE AND SOCIAL DISARTICULATION
AND RECONSTRUCTION MODEL OF PROJECT
AFFECTED PEOPLE IN ASSAM

Madhusmita DeVi

Abstract: Assam, one of the Northeast Indian states, presemsajestic landscaj
characterized by stunning hills, sprawling vallegsd mighty rivers enriched by divel
vegetation and forest cover. Due to ‘geographiqgalce’ abundantly available in t
northeatern region, the Government of India has decidedmake this region ¢
‘powerhouse of India’ and the Centre has appro¥é8 dams including both me-dams
and small dams to be built in the region in the meilennium. The initial rationale fc
dams ie. flood moderation for a region ravaged by anrila@lds bringing in despair t
the peasant economy was transformed into the motiahe future storehouse
hydropower. But, there has been widespread puldandtentment over the issue of dg
in the Northeast, especially in Assam due to the perceptlat the indigenou
communities of Assam shall be deprived of the hiehahd instead suffer threats to tt
environment, livelihoods and culture. The papeestrio look at people’s grievanc
againstthese series of dams including impoverishment risk ofandlessness arsocial
disarticulation in the state of Assam. Again, tlapgr attempts to assess the impac
displacement on livelihood security over tribalglamomen of the region. Moreovet
tries to analyze the policy loopholes for resedtland rehabilitating displaced people
well as suggest some workable idiand reconstruction modé& tackle the problem c
displacement.

Keywords: Displacemer, Impoverishment Risks, Rehabilitatiofpcial Disarticulation
landlessnes€&ommunity Reconstructio
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Introduction

”

“.....next to killing a man, the worst you can dotasdisplace him.=---Thayer
Scuddet.

Northeast India consists of eight states- Arunadbraldesh, Assam, Manipur,
Meghalaya, Mizoram, Nagaland, Sikkim and TripurheTregion is connected
with the rest of India through a narrow corridogpplarly known aschicken
neck’. The region is well known for its biodiversity hptt all over the world.
Arunachal Pradesh has been recognized as Worldtsdecultural biodiversity
hotspot. Assam, one of the Northeast Indian st@4$80 N and 280 N latitude
and 89.50E and 96.10E longitude) presents a majestilscape characterized by
stunning hills, sprawling valleys and mighty riversriched by diverse vegetation
and forest cover. The state is recognized as ortheoimportant biodiversity
spots of the country with its rich heritage of 8and fauna.

Despite innumerable natural resources, this rediam always been
treated as the periphery of ‘mainland’ India. Tegion has to face environmental
degradation in the forms of unprecedented flooasddlides, earthquakes, etc.
Especially, the devastating earthquake of 1950 gindirihe topography of the
region, particularly in Upper Assam. In this baakardevelopment has remained
a subject of contestation for India’s North East.

Table-1.1
Hydroelectric Power Potential of North East India

States Total hydroelectric power Percentage of total powe

(in megawatt) potential of ne India
Assam 351 1.10
Arunachal Pradesh 26,756 83.99
Meghalaya 1,070 3.36
Manipur 1,176 3.69
Tripura 9 0.03
Mizoram 1,455 4.57
Nagaland 1,040 3.26
Total 31,857 100.00

Source: Anon 2004, Presentation to the Union Power Minjsigtional Hydroelectric
Power Corporation (NHPC), Delhi.

But the situation has started to change gradualbeshe 1970s onwards.
A ministry of “Development of North East Region” @NER) has been created
at the Centre. Due to ‘geographical space’ abutgamtilable in this region the
Government of India has decided to make this regi®rpowerhouse of India’.
Hence, the Centre has approved 168 dams includitiy thega dams and small
dams to be built in the region. Among them a fewehlaeen completed and many
more are in the pipeline. The task of constructimese dams have been vested in
the hands of the National Hydroelectric Power Coapon (NHPC), North
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Eastern Electric Power Corporation (NEEPCO), thehBraputra Board and
State Electricity Boards. According to the deag tiost state would receive 12
per cent out of the total power generated freeldy.this reason state governments
usually do not raise any questions against suchardegs. The following table
will give a picture of the potentiality of North Balndia to generate hydroelectric
power.

The journey of dam proliferation has been startechf2001 onwards in
the North Eastern region of India. In 2001, the t@drElectric Authority (CEA)
has conducted its preliminary ranking study on pugentiality to generate
hydroelectricity amongst Indian states. In thisveyr the Brahmaputra river
basin has been awarded the highest marks. The Bmlim river system
includes Barak and other south flowing rivers likeesta, Subansiri, Kameng,
Kalang, Dihang, Dibang and LoHitThe North Eastern region of India is not
suitable for mega dams from the dimension of gguycal location. The entire
region is located in a fragile geographical posit{eeismic zone -5) which itself
expresses the risk factor that the downstream comtiesi shoulder. There is
every possibility that powerful earthquakes maytmgsthe structure of river
dams resulting in an uncontrolled release of wditem the big reservoirs.
Consequently, the flash flood may bring unprecestbdainger to the downstream
inhabitants. The north east India is known folarge variety of flora and fauna.
The consequence of flood will result in sedimeptatf rivers which in turn will
collapse rich collection of flora and fauna in tregion!

Objectives

1. To give an overview of the problem of dam inducedpkcement,
rehabilitation and resettlement in Assam.

2. To assess developmental policies and programmé#geimegion from a
gender lens.

3. To scrutinize the main apprehensions of the indigerpeople in Assam
concerning the hydroelectric projects and the neabehind it.

4. (a) To assess the impoverishment risks of landésssrand social
disarticulation under ‘conundrum of development'.

(b) To analyze governments’ efforts to resettle aaidhbilitate the project
affected people in North East India in general Asgaparticular.

(c) To suggest a ‘reconstruction model’ to cater tieeds of the dam
induced displaced people of the state of Assam.

Methodology

The methodology for the research is purely quahaas the qualitative method
helps in understanding the social reality as it is.
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Northeast India has been the theatre of this stiaeping the socio-
economic and political complexities of the regionmind, the study attempts to
gather and analyze the literature on existing cempsues. Hence, the study is
largely based on secondary sources, such as, bjooksals, newspaper articles
as well as internet sources. Secondary informatsuth as press briefings,
documents ,and various published and unpublishecergmental and non-
governmental documents, such as reports publishegdebGovernment of India
and World Commission on Dam ,etc., is also be aealyThe methodology also
includes a content analysis of the newspaper regoron a number of
hydropower projects in Assam.

Displacement, Resettlement and Popular Resistanag Assam

The northeastern states have a prolonged histodaof induced displacement
much before the Central Electric Authority’s (CEranking. The state of Assam
has witnessed anti dam protest for the first timeghie late 1960s against the
proposed Pagladiya dam at Thalkuchi village, in then Nalbari district and
presently in the Bodoland Territorial Autonomousstiict (BTAD). The project
site is located near the Indo-Bhutan border. Oaifyn it was a ‘minor flood
detention project’ for Rs. 12.60 crores based ogpart submitted by the Central
Water Commission in 1968-71. The Planning Commissidindia approved the
project as a ‘flood control project’ at an estintht®st of Rs. 12.80 crores at the
price level of 1971-72. Subsequently, the projdsb dncluded an irrigation
element and finalized at Rs. 287.86 crores in thieepevel of 1988-89. The
Brahmaputra Board became the implementing agentlgeoproject in 1984-85.
The Government of India appointed a committee talystthe potentiality to
generate hydroelectricity in the proposed regioth fne committee submitted the
report in November, 1999. Based on that report, Teehnical Advisory
Committee of the Ministry of Water Resources, thev€nment of India gave
clean sheet to the project in August 1995. Herehaxe noticed that a ‘clean
sheet’ was given based on the report which has ketaly depended on the
technical and economic side without taking intocact environmental and social
aspects. The Ministry of Environment and Foresegaearance later on. On"29
November, 2000 the then National Democratic All&(iNDA) government
finalized the project at the cost of Rs. 542.90&rdhe project was expected to
be completed by 2007. But the question is why #apfe of Assam vehemently
opposed the construction of dam? The answer istioéal and environmental
cost associated with the project has been totalgrlooked by the insensitive
project designers and the government. The projdtidisplace the existing 38
villages and displace more than 5000 families aQ@@ people from their
parental land. But the resettlement and rehalidita(R&R) package of the
Brahmaputra Board covers only 3,271 families angd23 people. Without
demarcating any clear criteria, the R&R packagdueber some people whether
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they too belong to the same area with those whdnataded within the R&R
package. Hence, the potential displaces, whethéfteement or non entitlement,
rejected the R&R package completely. The projedt asquire about 34,000
acres fertile agricultural land. As most of thagmial displaced families belong
to peasant fraternity, acquisition of huge tractesfile land will invariably bring
threat to their lives and livelihoods. Along withet individual property land, the
project will submerge 4 high schools, 13 middlecsith, 40 primary schools and
several primary health care centres, temphmamgharsand other places of
worship but the R&R package includes no high sch8ahiddle schools and 7
primary schools. A total of 8,000 bighas of lands Haeen allotted by the
Government of Assam to resettle the potential disgdl people. Unfortunately,
the relocation site has already been occupied &yEtist Pakistan( Bangladesh)
refugees. In a densely populated district, the tdslesettling a huge number of
people at one location is a herculean task. Dubdabsence of vacant land in
the plains, the government is bound to resettlentido different places which
will invariably lead to fragmentation of communitife styles. Apart from
quantum of land, the people are skeptical abougtiadity of land too, because
land is the backbone primarily for the peasdnfShere are some another
dimensions. In the R&R package, only 0.13 hectarek bigha of land has been
assigned to each family as homestead land. Butillhge people mostly depend
on cattle economy. They need cowshed for raisiedy tows. They need farms
for maintaining pigs, goats, poultry or dairy. TR&R package is silent in this
matter. While the government conceived the pragsctlood control project’ the
harsh reality is that the project site is not adlgorone area. Besides, it is a very
fertile area. Therefore people questioned the pramemcy of the project. They
have also apprehension about their future- i.e.twihia happen if they will be
pushed into another flood prone area in the nam#laafd control project™”
Since most of the potential displaced are tribalpbe particularlyBodos,many
of them lacked legal title to lan@myadi pattdand hence accelerated their
apprehension of ‘no compensation’. A people’s tasise committee, known as
‘Pagladiya Bandh Pratirodh Committee’ was formed 1i@68-69 under the
chairmanship of Mukundaram Medhi during the timehaf first investigation for
the dam. This protest movement is very signifidaatause it was conducted just
after two decades of independence, when the mega pijects were
worshipped or regarded as ‘temples of developrad’'that too by those people,
mostly illiterates lived in the peripheral regioh the country. The AGP put
pressure on the Government of India to continugptiogect in 1987. In the same
year, the potential displacees formed an orgawizatitied, ‘Pagladiya Bandh
Prokalpar Khatigrasta Alekar Sangram Samitee’ @ @in organizational shape
to their movement. Since the project site is moslityninated by Bodos, the
resistance movement was fully supported by the Bddo Students’ Union
(henceforth ABSU). Now this whole area comes unttexr jurisdiction of
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Bodoland Territorial Autonomus District (BTAD). 029" October 2002,
thousands of villagers came to Dispur, the captaAssam to demonstrate their
Dharna peacefully, but they were not allowed to enteo itite city. Their entry
was being restricted at Amingaon by the police der¢hrough the means of
lathichargeand tear gas. However, some elite tribal leadensaged to take part
in the Dharna including activists of ABSU, All Bodo Employees’
Federation(ABEF), All Rabha Students’ Union (ARS&AHd MPs and MLAs of
Bodoland Demand Legislative Party. On"1September, 2002 people protested
against poor quality of model house being builttty Brahmaputra House. The
Board allotted Rs 12,462 for each model house taitconstructed one would
never cost more than Rs. 3000. The widespreadptiwrumade people frustrated
at the project implementing agency. On"2®anuary 2004, officers from the
Brahmaputra Board arrived at the project site Tlalkuchi village to do land
survey. The potential displacees consisting of rada®,000 families and 40,000-
50,000 people blocked all roads and restrictecktitey of the officials. After 35
days of face to face confrontation, the governnodintials and the police had to
go back without completing land survey. This wdscavictory for the ‘voiceless
people’ and a great loss for the ‘all powerful staDue to the lack of any
prominent elite leader, the movement did not geigadte media coverage. Only
few Assamese dailies have covered the protest mawveaf 29'& 30™ January,
2004. No national media came forward to telecastishue. But the government
is still trying to revive the project. It is stili part of the state agentfaThe
realization of dam induced environmental and sob&tards has been felt by
people from the Zicentury onwards especially in the northeastertesté&®rior to
it, dams have been considered ‘&snples of developmentHence, in 1988,
Asom Gana Parishad (AGP), the first regional pgdyernment of Assam has
demanded a memorandum to the then Prime Ministerdi demanding several
multipurpose hydel projects for this region in artle control floods to a greater
extent as well as to generate cheap hydroelectowep for the whole
northeastern region. But subsequently AGP has dthnts position when
Government of India has come up with a number ofjarieydropower projects
for this region in 200%.

Another controversial mega dam project of the neg® Karbi Langpi
Hydroelectric Project which was completed in 200f@e dam site was located in
the hilly Karbi Anglong district in Assam as wel aver the river Barapani. The
dam is expected to generate 100 MW power for tlggore The dam was
commissioned in 1979 and it took 28 long yearsctonpletion. Being located at
the high altitude of Baithalangso under Hamren &ikidn in west Karbi
Anglong, the dam is posing a serious threat toldal population due to the
massive soil erosion in the catchment area of thenfeeder. They blame the
Forest department (Hamren division) for not takimglarge-scale plantation and
conservative measures in the catchment of the bgfore actual commissioning
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of the project, although crores of rupees werecatled by the Power sector to the
Forest department. The indigenous people havetljireamed the Assam State
Electricity Board for being corrupt, non transpdraron accountable as well as
inefficient The Displaced People or Project Affected Peopfelkambi Langpi
came to know about the dam from project officialbew they were already
measuring their land. The state made no effortie them the information in a
manner that could have prepared them for the eaéiytof livelihood loss. Most
DP/PAPs got the information much after the projead been announced, when
the initial work had begun. The project officialavg them no information
through an official communication. The radio, neagrs or notifications can
give the people the news about the project but wdtgn the notification is
published in the national English dailies or regidanguage papers to which the
villagers do not have access, both because ofistende and the language.

Prior to 2001 that means before the Brahmaputrr fbasin has been
awarded highest marks for potentiality to genehgtiroelectric power, people of
Assam started to hear the news of 2,000 MW Lowdra8siri Hydroelectric
Project (LSHEP) at Gerukamukh under National Hytrcteic Power
Corporation (NHPC). Gerukamukh was located in tihemaji district of Assam
and also Assam-Arunachal Pradesh foothills in theet part of the river
Subansiri. The 90 per cent of the project area sonmgler Arunachal Pradesh
and only the remaining 10 per cent comes withintdngtory of Assam. The total
requirement of forest land is 4039.3 hectares,obuthich 3183 hectares are in
Arunachal Pradesh and 856.3 hectares are in ASsam.

Both the governments and NHPC underestimated rigtsatial aspects
but also environmental issues. The northeasterinrrég well known for its rich
biodiversity all over the globe. Arunachal Pradésts recognized as World's
second cultural biodiversity hotspot. But the NHR& nothing to do with the
protection of natural resources in the region. &fme, in spite of continuous
warnings by the ‘threatened people,” the naturapleant corridor i.e. ‘Dulung
Elephant Corridor’ that came between Assam-Aruniafmadesh foothills was
being blocked by the NHPC in the name of constngcthe dam which resulted
into conflict between men and elephants. The lpealple condemned NHPC for
not showing respect towards their cultural andgrelis beliefs.The Assam
Tribune,on 7" April 2005, had reported the demolition of an dbldamgharand
an ancient holy site of elephant worship at Gema&&ah without prior consent of
the local peoplé’ The project implementing agency NHPC identifiedp&bple
as Project Affected People. According to them,7all project affected people
belong to ST community from two villages namely,nGieand Siberite in West
Siang district in Arunachal Pradesh. The surveyhef Gensi village of Likabali
Sub-division of West Siang District reveals thabtwllages of Lower Subansiri
district of Arunachal Pradesh, viz; Gangi and Nsitbe have been severely
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affected by the dam. According to the research, fathtilies consisting of 1094
people in these two villages are severely affectedongst 116 families, 29 lost
agricultural land while their homestead remainsouohed. A total of 1225
hectors of private land have been acquired whicdarthe affected people to
move to other villages far away from their origindlage. The river Subansiri is
their lifeline. Their entire lifestyles-economic agll as cultural revolves around
the river. Therefore, it becomes difficult for thdm start a new live far away
from the river both from financial as well as cudtupoint of view. It becomes
difficult to rely onJhumcultivation andPaani Khet{deep water rice cultivation)
and common property resources like bamboos andetidbe to acquisition of
agricultural and private lartl.

Amidst enormous public protests the Governmentsdatn appointed an
expert committee in order to assess downstreamadngfethe Lower Subansiri
Hydropower Project in 2008. The Government of Assaserted that it would
follow expert committee’s recommendations accorgintn the meanwhile, the
Government of Assam has also constituted a comemnitbasisting of members of
Assam Legislative Assembly. Both the committeesedSKHPC not to proceed
further unless and until final report has not corBeit neither NHPC nor
Government of Assam listens to it. When the fingbart was submitted in
August 2010 the Government of Assam immediatelaviw its earlier position
and called for an ‘international expert team’ ae fmal report of the expert
committee questioned selection of the dam siteedsasg its downstream effects.
In other words, the government has tried to ‘buypexts in order to publish
reports in favour of the government. This wholemreenon has been described
as ‘politics of expertise’ by renowned social stignSanjib Barual. However,
civil society organizations and NGOs of both Assard Arunachal Pradesh such
as KMSS, AJYCP, All Mising Students’ Union block#de National Highway 52
in order to prevent all materials to the dam slieerefore the construction has
been stopped since December 2011.

Meanwhile, after the new Bharatiya Janata Partytlatbn government
assumed power in Delhi in May 2014, it adopted #cpao fast track the
necessary forest and environmental clearance moctésmany development
projects throughout the country. Under this politye FAC met twice on 22 and
23 September 2014 and cleared the Dibang Hyde¢é&trdgspite opposition from
within it. This led local activists to accuse thev@rnment of India of bulldozing
local concerns. They accused the dam builders afupting the small local
communities with promise of financial compensatidhat is why, they argued,
there was no visible public protest after the Smpir clearance of Dibang Hydel
Project. It has been pointed out that the dam suibmerge 4,577.84 hectares of
biodiversity rich forest area with several endespecies in Arunachal Pradesh,
and will entail severe impact in downstream argaisnarily in Dibru-Saikhowa
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National Park, a rich biodiversity hotspot in Assafiowever, six years after its
foundation stone was laid and twice denied enviemia clearance, the 3,000
MW dam was cleared by the FAC, subject to a redndti the dam height by 20
m from the originally envisaged 288 m. This clearafor India’s largest hydro-
project and the world’s tallest concrete gravityndeame allegedly after a letter
on 3 September 2014 from the prime minister’s officéhe secretary of MoEF

to ‘clear the project expeditiously’. Incidentallgf the six FAC members who
cleared the project, four were also part of thespéimat had unanimously rejected
the project in April 2014" Thus it was seen that the whole issue of dam
construction is a politically driven issue.

In order to convince the uprooted people or tendltoify the projects,
the government makes promises of better infrastradicilities in the relocation
sites but all such promises go in futile. The basmuirements of life, such as,
schools, hospitals, houses etc. were provided svitth a poor infrastructure that
people are bound to leave relocation sites. Theagadi Hydroelectric Project in
Arunachal Pradesh which has failed to generatestisnated electricity of 172.4
MW, also failed in providing free electricity toguprooted people.

Impoverishment Risk of Landlessness

In order to comprehend inevitable consequence eplaitement, Michael
Cerned" developed a theoretical model of ‘ImpoverishmeniskR and
Reconstruction’ for uprooted people. According kistmodel, the displaced
people will face eight inevitable risks, such aandlessness, joblessness,
homelessness, marginalization, food insecurityreased morbidity, loss of
access to common property resources and commuisdytidulation which push
them into the state of acute poverty and destitutidince these risks were
inevitable, bold steps should be taken by the ptajesigners and policy makers
‘to attack those risks and prevent them from beogmeality.” Cernea’s model
has not been confined to discussion of problemissks. Rather he has identified
various workable guidelines for reconstruction. kisdel has been applied upon
almost 200 dam projects funded by the World Bankd@3-1994™™ If the trends
towards impoverishment is not detected in time andcorrective measure is
taken for their containment, these potential hazasthall become actual
impoverishment disastets.

The internal logic of IRR model suggests that tevpnt and overcome
the patterns of impoverishment, it is necessargicoin time to attack the risks
and stop them from becoming reality. Risk idensifion is not an exercise
carried out for academic purposes; it is carrietltowdesign for action, for risk
reversal. Thus, he has identified certain recoostrel measures, such as-

() From landlessness to land based resettlement
(i) From Joblessness to reemployment
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(i) From homelessness to house reconstruction

(iv) From disarticulation to community reconstruction

(v) From marginalization to social inclusion

(vi) From expropriation to restoration of communityedsiservices
(vii)From food insecurity to adequate nutrition

(viii)From increased morbidity to better healthesar

Although Cernea has developed this model in titeod of USA, but the
model has general applicability in terms of displaent all over the world.
Various studies have conducted regarding feagibift this model in case of
development induced displacement in different pairthe globe.

“Expropriation of land removes the main

foundation upon which people’s productive systems,
commercial activities, and livelihoods are

constructed. This is the principal form of de-

capitalization and pauperization of displaced

people, as they lose both natural and man-made
capital.” Michael. M. Cerned

Landlessness is caused by acquisition of land arhs very serious
social and economic consequences not only for atisl persons but also for
their families and others who depend on these Igads, agricultural labour,
tenants and share croppet$).and enables them to grow food for subsistence
and cash crops with which to obtain money to bugeesals. Agriculture
supports over two-thirds of India’s billion peoplend land accounts for two-
thirds of the value of all assets in rural areasural India those who control land
also control the major sources of income as welbther institutions:" If a
farmer loses his primary occupation, he also resluasmge and ancillary
employment for others. Landlessness not only affecthe owners of land but
also his family, children, as well as future getieres because land provides
hidden employment for every member of the familgeiiefore, expropriation of
land invariably pushes people into the state ofearapoverishment.

Dam Induced Risk of Social Disarticulation

The social fabric of Assam reflects profound diitgrsThe region is home to a
large number of ethnic and linguistic groups. Atiditive feature of the society
of Assam is the presence of large number of tdoahmunities with a complex
blend of customs and traditions. But a detailedadogical study on a number of
dam projects in northeast India finds various nesidtions of social
disarticulation within the kinship system due tatsered re-location, such as the
loosening of intimate bonds, growing alienation ambmie, the weakening of
control on interpersonal behavior, and lower cadresin family structures.
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Marriages are deferred among indigenous tribal lgebpcause dowries, feasts,
and gifts become unaffordable for them. Resettleetationships with non-
displaced kinsmen are eroded and interaction betwedividual families is
reduced. As a result, participation in group atitéi decreases; post-harvest
communal feasts and pilgrimages are discontinued,cammon burial grounds
become shapeless and disordéfédn the words of Michael Cernea-

“Forced displacement tears apart the existing sbdabric. It
disperses and fragments communities, dismantleterpat of
social organization and interpersonal ties; kinshgroups
become scattered as well. Life sustaining informetiworks of
reciprocal help, local voluntary associations, aself-organized
mutual service are disrupted. This is a net lossvaluable
“social capital,” that compounds the loss of natyrahysical,
and human capital (discussed previously). The $aeipital lost
through social disarticulation is typically unpeiged and
uncompensated by the programs causing it, andréas loss
has long term consequences’”

Social disarticulation is less measurable thanléssthess and economic
marginalization, but nevertheless real and profouRds part requires more
sensitivity from the project designers. In manytanges, especially in a tribal
dominated region like northeast India, the age lounlgural beliefs, customs and
norms of a community had collapsed in the name d#velopment’. The
government should make all possible attempts tettteshe whole community in
one site rather than scattered relocation. It isagoeptable to extinction of any
cultural faith or practices due to ‘national deyetent’.

Tribals in North East India-the Worst Victims of Development

North-East tribes constitute a major part of thaidn tribal community. They are
all scattered over all the states of North Eastn&examples of prominent tribes
are Garo, Khasi, Jaintia, Adi, Nyishi, Angami, BlauKuki, Rengma, Bodo ,and
Deori. They are scattered throughout the regiomis@Gan-ism is followed among
many of the tribes and some also follow Hinduisrd &uddhism. The rest still
have their indigenous beliefs and practice animigkmong the oustees,
indigenous people or the tribals (ethnic minorjtiage the most victims in the
whole episode of displacement. In India 40 to 50qent of those displaced by
development projects were tribal people, who actéamjust 8 per cent of the 1
billion.™ Their identity has been very much attached tor thecestral land and
they have developed a close emotional and spifttoiadl with it. Their very basic
existence relies on forest and forest products fiikés, fuel, fodder and fiber.
Their livelihoods depend on fishing, shifting cudttion jhum) and hunting. In
many instances, these tribal people do not evea fawmal rights or legal rights
to the area on which their daily survival is corteet Due to the lack of legal
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title to land (yadi patta the tribal people are often deprived of compédarat
from the government. The lack of modern skills dedwith almost non-existent
official efforts to facilitate an easier entry intioee dominant economy, pushes a
majority of tribals into conditions of servility drbondage. Being predominantly
poor, illiterate, ignorant and isolated it becomesy difficult for them to mingle
with the new people in the new environment. Nowadaiyhe government
provides cash compensation to the uprooted peametal scarcity of land. But
the cash compensation makes the illiterate tribalppe more impoverished. Still
today, many tribal communities in the region aré¢ well accustomed to the
market economy. Therefore, they negatively speet ¢bmpensation money
purchasing unhealthy productS. Neither the government nor the project
implementing agency sees compensation as theiragtbi moral responsibility
rather they take it as their ‘undue responsibiléggd they just want to finish it by
any means without taking into consideration furtt@msequences.

Women-the ‘Second Sex’

Although women form a large proportion of the dégad, little or no attention is
paid to them by both the concerned authoritiesthadlisplaced male population.
This phenomenon has been called ‘double bind’ ba IMehta. Speaking to the
project affected women, one realizes how seveledy tare affected and how
little their fears were appreciated, particularly the men and whose main
concern was a loss of their lands and livelihoadadronomy, women had ample
of works attached to the land and house. They Vemding their cattle, picking
the wood from the forest, working in the agricudlutand and had other allied
household activities. They were working shouldestioulder with their husbands
and assisting them in all their requirements. iag, women were the pillars of
strength for the house as well as the menfolksidivh society. But in the new
economic system, due to the acquisition of agticaltland and the destruction of
the village set up, women had no work to do. Fasjlivhich earlier used to be
the production units have reduced to the levelooflsamption unit. Women have
become idle and dependent on this system. Evesmé<f them were working,
that was not in their area of specialization, Inuie labor-intensive jobs attached
to the plants and townships. Some others becamé imahe Project Township
and few unfortunates had to beg to feed her stonEub led to a sharp decline
in the status conferred to the women, as they wajaying earlier. The Dowry
system has also taken a sharp expansion. As &, #mubirth of a girl child has
become a curse for the househ®t.

The women are responsible for collecting food, ,fimiider and water in
most of rural India. It is an arduous task evendnmal circumstances, given the
present conditions of deforestation and environaledégradation. They have
worries about how these needs would be met afsptaiement. Experience from
various studies has proved that their fears areilrfatunded. The dams have
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monopolized the water, which in any case was tduted to be used, and the
mining operations have taken over the forest. Bnenwells have been polluted
by the coal and cement dust and gravel. Since temalive toilet and sanitation
facilities have been provided, their lives are mallilenore complex:™"

Because women in the tribal- dominated region avehrless mobile
than men, the breakdown of the village and soai@kaffects them much more
severely. The fact that she might be leaving nedstiand friends behind, or may
never again meet her daughter, who is married antdlage which will not be
displaced, is a great cause of concern for the wpmdear that cannot easily be
brushed aside.

Most importantly, very few women own property owvbadandpattasor
legal title in their name. They are, thereforedsai entitled to compensation. It
is the adult male who is considered to be the ludatie family in the case of
joint holdings. In the definition of policy, the rfaly includes husband, wife,
minor children and other persons dependent on #aal lof the family, like a
widowed mother. But the question is, what happers twoman who is the head
of the family, or a single woman or a widow withnoi children®?"

The policy makers and project designers think thetn embraces
woman. Nevertheless, it is disheartening that geelay, our planners regard
women as mere dependents on men!

Findings

From the above discussions, the study tries todimdwhy the policymakers and
project designers fail to prevent or minimize depehent induced displacement
even in the 2Lcentury:-

» Technical concern The project designers and planners emphasizes the

technical or mechanical sides of the dam. Theyatshow their concern
for the humanistic side. They do not feel any nsitgdo interact with
the potential displaces. Their voices are not takEnconsideration.

» ‘Corrupt practice’ of public hearing The recorded public hearings are
fraudulent. The dates of the public hearings aredfiin the files but in
most cases, they are not transparent. They nef@mrthe public about
the mandatory nature of the hearing.

» Manipulation of Environment Impact Assessment’'s Rapfi An
Environmental Impact Assessment (EIA) is mandabmfpre starting of
any project. But NHPC and NEEPCO always condudh &lé when the
project is either under construction or in neamognpletion. In order to
get favorable reports, the dam authorities alwaysdact such a survey
with 7 km downstream, whereas according to the lsugh a survey
needs to be conducted within minimum of 100 km dstweam.
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» Gender biased rehabilitation & resettlement actigolan: the very
definition of ‘rehabilitation’ and ‘resettlements iused in narrow senses
in the National Policies on Rehabilitation and Risaent.
Compensations are given in the names of the male bkthe household.
Hence, unmarried women or single women become thstwictims of
displacement. Again, no compensation is given lierloss of Common
Property Resources (CPR).

» Corruption in the construction of model housethe construction of the
model house for the displaced people encompassatespread
corruption. Usually, the implementing agenciestadlsstandard amount
of money for each model house which has been oedupy the middle
men.

» Breakdown of community structuresThe age -long community lifestyle
has come to an end as a result of scattered esetit of the displaced
people. Again in some cases, the displaced peogpte melocated in one
place and the cultivable land allotted elsewherd. tBere is no mention
of providing transportation costs involved in agfiaral activities in the
National Policies on Rehabilitation and Resettleimen

Recommendations

After finding out the above mentioned reasons fo failure of minimizing
displacement, the researcher would like to give esaworkable suggestions to
tackle the problem of displacement.

» Democratic measureWhether the project is major, medium or minor,
the voices of the project affected people should thken into
consideration at the very beginning.

» Gender- neutral: the policies must be gender-neutral. Development
cannot occur by keeping one section of the pomrain a state of
negligence and ignorance.

» More funds for rehabilitation: According to a survey conducted by the
CSE, only as little as 1 percent of the total aufsthe dam project in
India has gone towards rehabilitating the displgueaple.

» Desire to take responsibilitythe project authorities should take the
responsibility of resettlement as their ‘own,” imatl of dumping the job
on local authorities. The local authorities havenagelly lacked the
professional capacity to cope with such challenges.

» Inter-state tribunal: there is a need to set up inter-state tribunahéf t
project involves more than one state because, theagh state wants to
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maximize the benefits of the proposed project, m® wants to share the
responsibility of rehabilitating the people consenfly displaced.

» Separation of authority:ithere should be a strict separation of authority
between project implementation and rehabilitating dustees, because,
since the main interest of the project authoriteesn the speedy and
successful implementation of the project, they carirelp but see the
resettlement of the oustees as a secondary taskerae do not pay
sufficient attention to it.

Conclusion

It is time that serious attention is devoted tmsfating the theoretical construct
into a form that those involved in rehabilitatiomdaresettlement operations find
usable. Any resettlement agency that ignores risklyais incurs the risk of
perpetuating the impoverishment process which wfisercan well be halted. Our
policymakers and project designers should frameptblecies by adopting the
humanistic approach. Policies should be gender raleuinstead of mega
hydroelectric dams, the government should emphdzsidding small dams that
promote least number of displacements so that ey be resettled and
rehabilitated quickly and properly.

Sustaining rivers and livelihoods by understandipgotecting and
restoring ecosystems at the river-basin level tigl ¥0 promote equitable human
development and the welfare of all. Given the féett large dams have far-
reaching consequences, it is imperative to integrdie issues of equity,
distribution, rights and social justice in the piarg and execution frameworks of
the development process to obliterate the ineguitiherent in the present
frameworks. The Brahmaputra river system provides backbone for the
economy and the society of Assam is instrumental tie@ sustenance of
livelihood of the people of the valley. Utilizingsiresources for the potential
development of the region and the country is weldnbut not without an
integrated approach taking into consideration th@esal aspects, environmental
aspects, geopolitical and economic aspects ofébem. The Brahmaputra is the
soul, the essence of the people of the valley.
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Abstract: Amritsar is the largest city of Punjab, north Indgmantifying on the basis
its slum populationThe present paper attempts to study the availplofibasic amenitie
such as safe drinking water, toilet facility, deaigle connectivity, fuel used for cooki
and availability of electricityand to evaluate the quality of lifa Amritsar slums. Thi:
study is based on both primary and secondary daishwvas collected ding the perioc
of February-March 2019. In total, 614 households were selefdegrimary survey ol
the basis of the location of slu in the city and data wereollected using intervie\
schedule. The analysis reveals that there are widi-slum diffelences in the availabilit
of basic amenities and levels of quality of life@rg various categories of slums on
basis of their locatiorPublic planning agencies have failed to sugbasic amenities t
the economically weaker sections of the sociln addition to Government effortshere
is need for strengthening the role of private seatoslum uj-gradation, participator
planning for slum areas and other inclusive plagmimeasures to ensure basic ametr
and better quality of life to tl slum dwellers.

Keywords: Basic Amenities, Housing, Informal settlements, Ii@yaof life, Slum,
Urbanization.

I ntroduction

Rapid population growth and low investment in urlda@welopment have creat
a serious deficiency in the availability of basimemities and facilities in the
towns and cities of the country. Public planningrages have failed to supy
developed land to the weaker secs of society resultingn creation of slums i
haphazard manner. The word 'slum’ is used to desanformal settlelents in
cities that have inadequate housing and miserafg Iconditions. Slum is not
new phenomenon as they have been a part of tranhist almost all citiesOne
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billion people or one third of the world’s poputatiis estimated to be living in
either slum or squatter settlementiNcHabitat, 2003). In 1950, 30 per cent of
the world's population was urban, but by 2050, & pent of the world's
population is projected to be in urban areas (WR0A4). It is clear that a large
proportion of the world’s urban population is goitigbe a part of urban space.
The largest proportion of population living in slsinm the world is in the Asian
region, which is also urbanizing at a very faserét 2001, Asia had 554 million
slum dwellers, or 6(per centof the world’'s total. In South Asia, slum and
squatter settlement population constitutedp®8 centof total urban population
compared to 36.9er centin East Asia and 2@er centin Southeast Asia. In
Southeast Asia, where urban population is 3#&B8centof the total population,
28 per centof this urban population is living in slum&ipk & Phua, 2007).
Squatter and slum settlements have formed mairdguse of the inability of city
governments to plan and provide affordable houBinghe low-income segments
of the urban population. Hence, squatter and slomsimg is the only housing
solution for low-income urban populatiotUN-Habitat, 2003). Many slum
related studies also focus on the expansion arldgadion of existing slums and
emergence of new slums, particularly in the thiroklds countries where rapid
growth of slums is linked to the failure of urbatamming policies of the
government (Kuffer, Pfeffer, & Sliuzas, 2016). India, approximately 1.37
crores households, or 17.4 percent of urban holgetived in slums in 2011.
Like other developing countries, India too faces tthallenge of making the
country slum-free in the coming decades. The nellenmium development goal
of the United Nations, to which India is a signgtgparticularly identifies the
need to improve the quality of life in the slumsripathi, 2015). In India,
unplanned rapid urbanization has resulted in aelargmber of city dwellers
taking up residence in urban slum€ity authorities facing rapid urban
development lack the capacity to cope with the mdize demands for
infrastructural provision to meet economic and aboeedsBasic amenities are
essential foundation for a decent living and it @mtes economic growth and
quality of life. The scope of basic amenities imidusafe drinking water,
sanitation, housing, roads, electricity, fuel, cectivity, healthcare, schools,
playgrounds and other recreational facilities. Ehame non-negotiable conditions
for living but for last sixty years of planned déyament intervention, the
Government has neglected this aspect without abgtantial achievement even
today. Unless these basic issues of the poor anth#rginalized sections are not
solved, it is difficult to ensure inclusive growth the society. The long time
negligence of the Government towards a sectioneople in a democratic setup
guestions our very concept of nationhood and thgoimig development process.
The living condition of common people reflects dueio-economic, political and
environmental development of a country. The pood amarginalized people
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living in slums and squatters are denied basic #&menn spite of dedicated
schemes and budgetary allocations.

Slumsin Amritsar City

Amritsar is one of the largest cities of Punjab &ad highest slum population
accounting to the percentage of city populationpi®ayrowth of 8.13 percent
from 2001 to 2011 in slum population is recordedha city (Master Plan for
Amritsar, 2010). The major part of Amritsar cityshaeen developed without
proper planning and it is evident from the fact thih percent of the city area has
been developed in a haphazard manner or in unglan@y. The unplanned
development has been manifested in the form ofedatity, slums and 158
unauthorized colonies in the city (Master PlanAonritsar, 2010). As on 2011,
there were 63 slums notified (All notified areasantown or city notified as
‘Slum’ by State, UT administration or local goveramh under any act including a
‘Slum Act’- Census 2011) by Amritsar Municipal Corgation, which comprise
29.33 percent of population to the total populatibthe city (See Table 1). Slum
population in Amritsar increased from 5.53 percE381 to 29.33 percent in 2011
(Sandhu & Sekhon 2017). With regard to ownershithefslum land, 89 percent
of the slums in the city exist on the private lawvitereas in some cases the land
has either been encroached or has been purchasedldnd owners and the
remaining 11 percent of the slums exist on the Nipal Corporation lands
which are mainly located on the southern part efdity. It is usually observed
that majority of slums come up on government landif case of Amritsar, most
of the slums are on private land.

Table-1
Growth of city and slum population, Amritsar city (1981- 2011)
Years  City Population Slum Population Slum Population
as per cent of city Population
1981 589299 32632 5.53
1991 708835 123000 17.35
2001 966862 229603 23.74
2011 1132719 332274 29.33

Source: Census of India, 2011
Materialsand Methods
Study Area

Amritsar, literally a pool of Nectar, derives itame from Amrit Sarover. The
city of Amritsar lies at 31°07and 32°03 North latitude and 74°2%nd 75°23
East longitude with an average elevation of 234ense{768 ft.) on the Grand
Trunk Road only 27 kms from the Indo-Pak InterraaioBorder. The city is
situated in a depression in the middle of the Bawab, with a population of
1,132,761 personCensus of India, 2011Amritsar has been served by a
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Class | municipality since 1868, which was upgratteiunicipal Corporation in
1977. The Municipal Corporation of Amritsar is gaved by the Punjab
Municipal Corporation Act, 1976. The total areatioé Municipal Corporation
Amritsar is 139.58 sg. km, out of which 105.86 leaps is developed and 33.72
sqg. kms is undeveloped. It is one of the 22 distr@adquarters of Punjab and is
the second largest city in Punjab, after Ludhidie city lies on the main Grand
Trunk Road (GT Road), also known as National Highviafrom Delhi to
Amritsar connecting Lahore in Pakistan, and theeefs very well connected to
the road network. Amritsar is also very well corteddy rail to almost all major
cities in India.

Objectives

The present study attempts to assess the avaiadfilbasic amenities in notified
slums in Amritsar city. The aim of the paper isatid to the existing knowledge
base regarding the availability of basic amenitiesums of Amritsar using latest
primary data. This paper also is an attempt toyaeahe levels of Quality of life
in slums. The study was carried out in Amritsary oitith a population of

1,132,761 according to census of India, 2011 amehgh 29.33 percent of
population is living in slums.

Data Sour ces

The present study is based upon both primary acdnslary data. The primary
data have been collected with the help of a stradtinterview schedule and the
schedules are administered personally by the relsgarThe stratified random
sampling method is used to achieve major objectioeshis study and primary

survey has been conducted in notified slums of Asaricity during February-

March 2019. Secondary sources of data include dath publications from

Census of India including Primary census abstractsfums 2011 and District
census handbooks, Ministry of housing and urbarepigvalleviation, Punjab

urban planning and development authority (PUDA), ridgar development

authority (ADU), Municipal corporation of Amritsafown and country planning
department, Punjab and other related governmerirteents.

The Sample

As the first step, six-fold classification of Angé#tr slums on the basis of their
location is taken up as the base. Secondly, sluom €ach category have been
taken proportionally according to their percentabare in total slums. The nine
sample slums in six major categories are includegrimary survey: (1) Chhota
Haripura (2) Angarh (3) Dhapai (4) Ekta Nagar (8nRTalai (6) Magboolpura
(7) AIO Gilwali gate (8) Fatehpur (9) Ghanupur (Sedble 2). Lastly, 5 percent
households were selected for primary survey in shaih and an in-depth survey
of 614 households was conducted through intervigvedule to determine basic
amenities and level of quality of life.
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Table-2
Selection of samplesize

S.  Slum Category” Name of thesample  Population Total Sample
No. slum household  household
1. Slums along Railway line 1. Chhota Haripura 8300 1660 83
2. Angarh 3850 770 39
2. Slums along Major roads  3.Dhapai 8800 1760 88
4. Ekta Nagar 2300 460 23
3. Walled city slums 5. Ram Talai 3300 660 33
4. Industrial slums 6. Magboolpura 11000 2200 110
5. Refugee slums 7. Alo Gilwali gate 1000 200 10
6. Sporadic slums 8. Fatehpur 5550 1110 56
9. Ghanupur 17160 3432 172
Total 61260 12252 614

Source: Municipal Corporation, Amritsar
N_otes Categorization of slums has been done by the n&seaon the basis of location of slums in Amritsar
city.

To evaluate the quality of life, z-score has bealtudated for all the
indicators using the following formula:

Z = (xu)/o

Where z is the z-score, X is the original valuehef ith variableyp is the
mean value of the ith variable awldis the standard deviation from the mean
value.

Composite score has been computed after calculdtiagz-score by
summing up z-score values of all indicators forsad categories of slums to
know the levels of quality of life in slums of Artsar city.

Figure-1
Location of sumsin Amritsar city (Ward wise)
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Sour ce: Prepared by Researcher
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Results and Discussion

The present study is divided into two sectionshim first section, availability of
basic amenities in slums of Amritsar city has bestussed (See Table 3).
Basically, five parameters are chosen to assesaviitability of basic amenities
in different slums of Amritsar city. Five parametdhat are used to determine
basic amenities are source of drinking water, pilet facility, availability of
drainage connectivity, access to electricity supphd type of fuel used for
cooking. In the second section, on the basis delparameters, the quality of life
in different slums has been evaluated using cortypesore.

i. Assessment of Basic Amenitiesin Amritsar Slums

Safe drinking water is a fundamental human neethdfe was no water, there
would have been no life on earth. In the slums ofriésar city, there are four
major sources of drinking water i.e. piped watemppy by Municipal
Corporation, hand pumps, private arrangement oégipater and tanks (See
Table 3). Piped water is the most common sourceabdér used by 55.86 percent
of the slum population in all slums. The second tnmweferred water source by
slum population is hand pump which is used by 2p&@ent people. Nearly 10
percent of slum population opted for both the gevarrangement and tanks as
their source of drinking water. In sporadic slu®s,78 percent people are using
piped water for drinking whereas in refugee sluamy 30 percent people drink
water from the piped sources. More than a quafér2{%) of population in
Industrial slums and the slums along walled citgstone water by hand pump as
their major source of drinking water. Private pipgdter sources are chosen as
the source of drinking water by 14.75 percent pajpah in the slums along
railway lines. Tanks were used as a source of ohgnlwater by 15.31 percent
population in the slums along major roads wheredg 0.01 percent population
used tanks to drink water in slums which are spspadadically.

Toilet facilities are of utmost importance for edobusehold. The most
commonly used toilet facilities available in theirss are flush and pits (See
Table 3). Majority (78.17%) of slum dwellers in Aitsar use flush system
whereas 15.63 percent slum population has pittsoitetheir own houses. On the
other hand, there are 6.18 percent slum dwellextsgih to open grounds or farms
near the slum areas for toilet purposes. Majorid§.48%) of people in slums
along major roads have flush system for toilet pags in their houses. While
26.36 percent people in industrial slums use ptstdilet purposes. About 9
percent people in sporadic slums also have piteaim houses. Nearly one tenth
population in industrial slums goes to open grouadd nearby farms for toilet
purposes.

Waste disposal is a very common problem in slunasages these areas
are considered backward and therefore no atteigtipaid to them. The disposal
of both the solid and the liquid waste must be prdp order to ensure proper
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hygiene in the area. The water disposal facilitglums is either open, closed or
there is no specific system of drainage (See Tapl®ore than half (51.62%) of
slum dwellers have drainage facility but their Eagiis not covered which poses
a great risk to their health as many water borseaties can easily spread through
flies and mosquitoes. While 10.09 percent slum fadjmn has closed facility for
water disposal whereas 38.27 percent people instes have no facility
available for water disposal. 64.03 percent peop&poradic slums have an open
water disposal facility. However, 21.21 percensloin people in slums along old
walled city have closed facility for water dispas&l91 percent people in slums
along railways also have closed facility to dispa$eheir liquid waste. Fifty
percent dwellers in industrial slums have no spdeicility for the disposal of
liquid waste so industrial effluents can causeossriskin disorders and other
ailments.

Electricity is one of the most important blessitigat science has given
to mankind. It has become a vital part of modefg dnd one cannot think of a
world without it. Slum dwellers in Amritsar have tholegal as well as illegal
supply of electricity (See Table 3). Nearly foutHipercent of people have legal
access to electricity in the slums of Amritsar. Aadl proportion of slum
population i.e. 11.88 percent has no access totrielec An insignificant
minority of 3.42 percent population have accesselectricity from illegal
sources. Most (96.96%) of the population in slutoagold walled city has legal
access to electricity supply. Sixteen percent ofnspopulation in slums along
major roads has no assured access to electridiiyutia small proportion of slum
people i.e. 10 percent in refugee slums have aesado electricity from illegal
sources. About 2 percent people in Industrial sluwse electricity from illegal
sources. There are chances that people are mone pooaccidents by electric
shocks during power theft.

A very important ingredient to slum upgrading isphmoving basic
household services like the energy used for cookimd the open living spaces.
LPG, Kerosene, Electricity, Firewood or Dung calas the four different
sources used by the slum population in Amritsacdok food (See Table 3).
About 7.50 percent of slum population uses LPGuas fior cooking food in the
various slums of Amritsar whereas 2.60 percent leeage kerosene to cook their
food. Around 10 percent of slum population usestalgty to prepare their food
in their own houses. More than one third populatias firewood or dung cakes
as fuel to cook food. Around 58 percent of popolain the slums along the old
walled city use LPG as fuel to cook food and 3%24dcent population in slums
along railway also uses LPG to prepare food. AroliRdpercent population in
slums along old walled city use kerosene to coakifd.ess than one third of the
population in the refugee slums use electricityfueed to cook food. About 42
percent of slum population in the industrial sluofisAmritsar cooks food with
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the help of firewood or dung cakes. About 5 pergampulation in the slums

along railways also uses firewood or dung cakesuk food. People using dung
cakes and kerosene are prone to many health reliidedses which increases
chances of respiratory problems.

Table-3
Availability of Basic Amenitiesin slums of Amritsar city
Parameters Indicators Slumsalong Slumsalong Old Walled Industrial Refugee Sporadic Total
railway major roads cityslums  slums sums  sums
% of HH® % of HH % of HH % of HH % of HH % of HH

Sourceof  Tapped Water 47.54 53.15 39.39 54.54 30 65.78 55.86
drinking (58) (59) (13) (60) 3) (150) (343)
water Hand Pump 25.40 18.01 27.27 27.27 30 21.05 22.96
(31) (20) ) (30) (3 (48)  (141)

Tubewell/ 14.75 1351 21.21 9.09 20 6.14 10.74

Borehole (18) (15) @) (10) 2) (14) (66)

Other® 12.29 15.31 12.12 9.09 20 7.01 1042

(15) 17 ()] (100 (16)  (64)

Type of Flush 71.31 86.48 75.75 65.45 60 85.08 78.17
toilet (87) (96) (25) (72) (6) (194) (480)
facility Pit 21.31 9.00 21.21 26.36 40 8.77 1563
(26) (10) ) (29) @ (20)  (96)

Other 7.37 4.50 3.03 8.18 0 6.14 6.18

9 (5) 1) 9 (14)  (38)

Availability Closed 491 14.41 21.21 9.09 30 8.77 10.09
of drainage (6) (16) (@) (20) 3) (20) (62)
connectivity Open 51.63 40.54 45.45 40.90 30 64.03 51.62
(63) (45) (15) (45) 3) (146) (317)

No drainage 43.44 45.04 33.33 50 40 27.19 38.27

(55) (50) (11) (55) )] (62) (239)

Accessto  Yes (Legal/ 81.14 81.08 96.96 87.27 90 85.08 84.69
electricity  lllegal) (99) (90) (32) (96) 9) (194) (520)
supply No 18.85 18.91 3.03 12.72 10 1491 15.30
(23) (21) 1) (14) 1) (34)  (94)

Fuelused LPG 35.24 48.64 57.57 53.63 40 56.14 50
for cooking (43) (54) (19) (59) 4) (128) (307)
Kerosene 0.81 1.80 12.12 181 0 3.07 260

] (2 ()] (2 (0) (mn  (16)

Electricity 15.57 10.81 6.06 2.72 30 10.96 10.42

(19) (12) @) 3) 3) (25)  (64)

Othef 4.83 38.73 24.24 41.81 30 29.82 36.97

(59) (43) (8) (46) 3) (68) (227)

Sour ce: Primary Survey

Notes: “HH stands for Household.

@ Others include wells and tanks.

® Firewood/Coal/Crop residue/Dung cakes etc.
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All figures in the table are in percentile and figeires in the brackets are actual number of pesiteeyec
Figure-2
Availability of Basic Amenitiesin the dums of Amritsar city
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Table-4
Selected variablesfor quality of life of ssum dwellersof Amritsar city and their X value

Variables Parameters Indicators Weightage Slumsalong Slumsalong Walled city Industrial dums Refugee slums Sporadic sums
value railway major roads slums
% of X % of Xvalue % of X % of X % of X % of X
HH value HH HH value HH value HH value HH value

X1 Sour ce of Tapped Water 4 48 1.92 53 2.12 39 156 55 2.2 30 1.2 66 2.64
drinking water Hand Pump 3 25 0.75 18 0.54 27 0.81 27 0.81 30 0.9 21 0.63
Tubewell/Borehole 2 15 0.3 14 0.28 21 042 9 0.18 20 0.4 6 0.12

Other$? 1 12 0.12 15 0.15 12 0.12 9 0.09 20 0.2 7 0.07

X2 Type of toilet Flush 3 71 2.13 87 2.61 76 2.28 66 1.98 60 108 85 2.55
facility Pit 2 22 044 9 0.18 21 0.42 26 0.52 40 0.8 9 0.18

Other 1 7 0.07 5 0.05 3 0.03 8 0.08 0 0 6 0.06

X3 Availability of Closed 3 52 1.56 41 1.23 46 1.38 41 1.23 30 0.9 64 1.92
drainage Open 2 5 0.1 14 0.28 21 042 9 0.18 30 0.6 9 0.18
connectivity No drainage 1 43 0.43 45 0.45 33 0.33 50 0.5 40 0.4 27 0.27

X4 Accessto Legal 3 81 243 81 2.43 97 291 87 2.061 90 2.7 85 2.55
electricity lllegal 2 5 01 3 0.06 3 0.06 2 0.04 10 0.2 4 0.08
supply No supply 1 14 0.14 16 0.16 0 0 11 o011 0 0 11 0.11

X5 Fuel used for LPG 4 35 1.4 49 1.96 58 232 54 2.16 40 1.6 56 2.24
cooking Electricity 3 16 0.48 11 0.33 6 0.18 3 0.09 30 0.9 11 0.33
Kerosene 2 1 0.02 2 0.04 12 024 2 0.04 0 0 3 0.06

Other$? 1 5 0.05 39 0.39 24 0.24 42 0.42 30 0.3 30 0.3

Source: Calculated using Primary Data

Notes: &) Others include wells and tanks.

@ Firewood/Coal/Crop residue/Dung cakes etc.

HH stands for Household. Weightage has been asbageording to the rank. X value is calculated iwydihg the weightage value by 100 and then multig it by the percent of
household.
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ii. Levelsof Quality of life

In this section, five essential parameters have lbgleen to evaluate the quality
of life in major slums of Amritsar city. To detemea the level of quality of life,
composite z-score has been computed by summingsapre values of all the
five indicators of quality of life (See Table 4)h& Mean value for calculated
composite score is 13.308.

Table-5
Composite Scorefor Slumsin Amritsar City
Slum Category X1 X2 X3 X4 X5 X X-X  (X-X)2
Slums Along 3.09 264 209 267 195 1244 -0.868 0.753

Railway

Slums along major 3.09 2.84 196 2.65 2.72 13.26 -0.048 0.002
roads

Walled city slums 291 273 213 297 298 13.72 41p. 0.169
Industrial slums 328 258 191 276 271 13.24 068. 0.004

Refugee slums 2.7 2.6 1.9 29 28 12.9 -0.408 0.166
Sporadic slums 346 279 237 274 293 1429 0.980.964
Total 79.85 2.058

Sour ce: Calculated using Primary Data

Based on the calculation of composite z-score &ligvels of quality of
life have been grouped into three categories be: (composite z-score of
between 11.5-12.5), medium (composite z-score bfdmen 12.5-13.5) and high
(composite z-score of between 13.5-14.5) (See Taple&Slums along railway
lines i.e. Chhota Haripura and Angarh have low ll@fequality of life. Slums
along major roads which are either on highways mraads connecting other
district headquarters have medium level of qualftiife. In this study, two slums
on major roads were taken for primary survey namblyapai and Ekta nagar.
Industrial and Refugee slums have also medium levejuality of life. It is
interesting to note here that slums which are spsparadically and slums along
old walled city in the center of the city have highality of life. All the basic
amenities are easily available in those areas wduiehscattered sporadically and
are in central parts of Amritsar city.

Table-6
Levesof Quality of life
Leve of quality of life Composite score Slum category
Low 11.5-12.5 Slums along railway
Medium 12.5-13.5 Refugee slums, Industrial slur
Slums along major roads
High 13.5-14.5 Walled city slums, Sporadic slums

Sour ce: Calculated using Primary Data
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Conclusions

In this study, it is clear that the access to basienities varies among different
slums in the Amritsar city on the basis of thegdbon in the city. In most of the
slums, people are still dependent upon ground whtterdrinking purposes.
Municipal water supply is still a distant dream faorany slums. Almost 45
percent slum population is still not having acdesgiped water by the Municipal
Corporation. About 22 percent people still don'vdaccess to toilet facility of
their own. Lack of proper waste disposal facilitydapoor sewage system are
causing pollution and health related problems wmsl In slums around 39
percent areas have no proper drainage system glittbis is the most important
aspect to maintain proper hygiene. More than hathe slum population has to
face open drainage which is leading to serioustihedlments. It is difficult to
digest that in 2% century, people still have no access to elegritike in
Amritsar slums. It is interesting to note that aétnb0 percent people have to use
conventional sources of energy to cook their fooelvel of disparity among
different slums is also leading to change in s@aonomic setup of the city.
Though quality of life is low in all sample slumstht varies from one slum to
another. In order to improve the socio-economicdiogsn of slum dwellers,
government must make efforts to improve quality lieg in slums through
services like tenure regularization. Slum upgradsiguld be adopted as a
solution with presence of basic amenities as reguéspecially after discussion
and agreement with slum residents. Affordable hauss also the need of the
hour along with the presence of basic facilitielse Buccessful implementation of
the new mission of the Government of India i.enfériMinister Awas Yojana
(PMAY) will lead to improved quality of life and aess of improved amenities
to slum dwellers. A number of non-government orgamnons have been working
to normalize the life of slums dwellers in AmritsaGovernment should
encourage private sector for its involvement infiowing the condition of slums.
There is an urgent need to minimize the variationghe availability of basic
amenities by strengthening the financial resourmed technical capacity for
adequate provision of basic amenities.
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Abstract: As Punjab’s agriculture becomes uneconomical ansustainable again
unbridled exploitation of its natural resourcespécomes important to understand
extent and impact aduch a use patte With more than 71 per ceof its net irrigatec
area under tubewells, ground water has becomeptbaious yet scarce resource, criti
to the state’s agricultural output. In this papee, take stock of wh is happening to thi
valuable resource and what rate, through an ais of the secondary data. As of 20
Punjab runs a shortage of 14.4 billion cubic mébem) of ground water for futui
irrigation needs of the state. With 79 per centt®fblocks being ov~exploited, wate
table in the state has been depleting arate of 0.25 metre/year since 1975, a signifit
decline, from 7.6 metres below ground level (mhigl)1975 to 17.4 mbgl in 201
Significant factors determining ground water dfaftirrigation were rainfall (inversely
area under paddy (directly) arnet irrigated area by tubewells (directly). Farn
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encourage other high value crop duction.
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Introduction

The finiteness of water and energy as resourcebetaxploited for overa
development around the world, has made its scaany inefficient use a
increasing cause of concern in both developed awaldping countriesThe
ability to mobilise water rcources is critical for irrigation in agriculture most
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parts of the world. In South Asia, 90 per centhad total water is consumed in
agriculture. Though irrigation accounts only for 88 cent of the crop land, it
accounts for 60-80 per cent of the food produc{idorld Bank) and scarcity of
water, therefore, threatens food security. Asiadpees the largest share of food
production from depleting groundwater, especialljNorth West India and North
China plain (Shah, Burke, & Villholth, 2007). Poatibn growth, rapid
urbanization and water intensive agriculture, hpneastronomical pressures on
the fragile ground water resources of India.

The Green Revolution package in Punjab has beeansaty successful
in augmenting crop production and achieving fooclséy for the country as a
whole. Assured and timely irrigation has been a kgt in achieving the
phenomenal success that Punjab witnessed. North Mdia's almost exclusive
dependence on ground water for irrigation is notsymc with the resource
availability. In Punjab in 2015-16, ninety nine pemt of gross area sown was
irrigated, complete net area sown was irrigatedthedntensity of irrigation was
188, with ground water as the main irrigation seurkround 3 million hectares
of land was irrigated by more than 1.4 mn tube svell the state (Economic
Survey of Punjab, 2016-17, p. 139). Thus, lesslabidity of annual ground
water as compared to the consumption is resultitiggevere water imbalance in
the state (Central ground water board, Northwestggion 2013).

A major reason for low surface water irrigation vilas reorganisation of
Punjab in 1966, that led to surface water resoustemking to 25 per cent.
Increase in irrigated area after 1990-91 was maimiger tubewells due to
requirements of increasingly dominant paddy crophim state, which is highly
responsive to water. Provision of free electridy the agriculture sector further
encouraged the use of electrified tubewells(Ghur28t7). Rapid ground water
depletion has potentially disastrous consequenoeghie current agricultural
system, that is global in nature. The Punjab madelrigation is marked by
unbridled demand for irrigation water along withcanstrained extraction of
ground water for meeting the food requirementhefdountry. As per estimates,
annual ground water extraction in Punjab is 31l6ohi m® as against 21.44
billion m* availability, the excess being met by over exteacof ground water
(Pandey 2014). Between 1973-2005, water levelemiral Punjab fell at the rate
of 23 cms per year and in north eastern Punjabeatate of 7.5 cms per year. In
South Western Punjab, however, water table rosatatof 14 cms per year.
Further, the rate of fall kept increasing in Punjadm 7 cms per year to 22 cms
per year to 53 cms per year (Singh, 2011).

As water tables have fallen below sustainable &\iBEqUIty in access to
irrigation has raised its face and has perpetutitedalready existing land and
income inequalities. The increasing water demanasifiest themselves not only
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in localised implications but also have led to lirge@ate water disputes, like
between Punjab and Haryana. Beginning 1980s anlg &860s, stagnating
yields, rising cost of cultivation and decliningofit levels emerged as major
concerns indicative of an emerging crisis in Pusjayriculture (Sidhu, 2002).
The rainfall in Punjab declined in last two decagrgting an additional load on
groundwater. It forced farmers to sink deeper twledls to irrigate their paddy
fields.

The production system that evolved in Punjab whh ¢coming of Green
Revolution, did not pay heed to the long-term doatality of the state’s scarce
resources (land and water), focusing on the skont-tgoal of increasing crop
production and productivity in the initial stages.

Therefore, the aim of this paper has been to meakarextent of ground
water depletion in Punjab and reiterate the neechdaage this resource as an
open-access, non-renewable natural resource.

Methodology

Temporal analysis of several parameters relategtdond water in Punjab, was
done using secondary data based on various govatnneports. Further

breakdown of the period for analysing trends isedom a five yearly and/or
decadal basis. Compound annual growth rates awetegpin a decadal format,
wherever calculated. To determine the signifidaotors that affect the draft of
ground water for irrigation, an Ordinary Least Sgsaregression was run for
Punjab’s district level data for the years 2004)2®011, 2013 and 2017. A total
of 75 observations were run for the analysis. Amrds the district level analysis,
there are 22 districts in the state at present, Butpurposes of analysing the
trends, the original 11 districts were taken intingideration. The data with
respect to different variables of the other 11riits, which were formed out of
original 11, were merged back into them in proportiof their extracted

geographical area (ICRISAT). This was done to méieedata comparable and
more meaningful.

Further, a farmer survey of 320 respondents (usisgguctured interview
schedule) was undertaken across four varied dsticPunjab, namely, Barnala,
Bathinda, Hoshiarpur and Tarn Taran, based on tesgraphical and cultural
distinctions and other variables related to growvater usage. The survey,
attempted to gauge the farmer perception on impbissues revolving ground
water availability and extraction.

CAGR has been calculated to show both extent ofvijrorate and
change in growth rate trends for our above-mentigreziod of analysis, both for
Punjab level and District level data.

Exponential growth Functiof¥, = ap* ... (1)
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WhereY, = Area under different irrigation system/Area ads for the year t

o = constant

p=(1+n

T = Time variable (1, 2, ........., n) for each period

Log transformation: I¥*=Ino +t(nB) ... (2)
where,

InB = In(1+r)

r = [antilog(In B) — 1] x 100

where, r is the compound annual growth rate

OLS regression was estimated using,

Y=ap+b;X; +b,X, + by Xz +b, X, +¢

where,

Y = Net draft of ground water for irrigation (ham)

a, = Intercept

b,, b,, byand b, are coefficients corresponding to inpuks, X,, X5 andX,
respectively

X; = Recharge from sources other than rainfall (ham)
X, = Rainfall (mm)

X5 = Rice acreage (000 ha)

X, = Net Irrigated Area by tubewell (000 ha)

¢ = Random Error

Results and Discussion

Tubewells (both diesel and electric) have beconuispensable to Punjab’s
irrigated agriculture, as demand for it surgedhia wake of new technological
revolution and because of pitfalls of the alreadigting public irrigation network
of surface irrigation in the state. The fast patmecrease can be attributed to the
conducive infrastructure and incentive environmi@enthe state, in the form of
subsidized and easy institutional rural credit, afuinfrastructure, rural
electrification, cheap energy to agriculture, higmimum Support Price (MSP)
and assured procurement for water intensive cBpsveen 1970-71 and 2017-
18, share of net irrigated area (NIA) by tubewell$unjab grew from 55 to 71
per cent, with absolute area under tubewells grgwinthe rate of 1.3 per cent
compounded annually during the period. Total tubkesteck in Punjab grew at
the rate of 3.5 per cent per annum for forty-fivass, from just close to 0.2 mn
in 1970-71 to a whopping 1.5 mn in 2017-18. The nomeenal growth in
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tubewells took place as the productivity benefitinoreased control over water,
and high yields of water intensive paddy and wiceaps, became more visible in
the state. A sort of bandwagon effect was takiaggl a prominent phenomenon
among farmers (between 1965-80, yield of wheat paddy grew at the
compound annual rate of 5 per cent and 7 per oespectively, growing at 2 per
cent and 0.8 per cent between 1980-95) (Statishbairact of Punjab).

Punjab’s Ground water Resources: Availability, Expbitation and Future

Depletion of ground water in sweet water regiornPohjab, has been the most
devastating consequence of the state’s changegation structure. In a span of
merely five years, between 2013-17, stage of grouaieer development, defined
as the ratio of annual ground water draft to netuah ground water availability
(in %), with respect to irrigation water usage,réased by fourteen percentage
points from 146 per cent to 160 per cent. This fe&ie of change took place at
the rate of 2 per cent per annum, which is conalaergiven a high base value
for change. Net annual ground water availability ficure irrigation use fell by
20 per cent between the same period. Net annuahdravater availability for
future irrigation has been on a decline since 1@84ept for an improvement in
1992 and 2013. The balance turned negative atabmiing of the 21st century
(-9.8 billion cubic metre in 2004) and has sincensan increase in the deficit by
47 per cent as of 2017. Further, total net annvalirgd water availability has
reduced by 8 per cent as draft of ground watereas®d, on account of an
increase in draft in both irrigation and industiaald domestic usage (59 per cent
increase in demand for industrial and domestic eishgtween 2013-2017),
indicating the fast-growing need for ground watewuses other than agriculture
(Central Ground Water Board 2013 & 2017).

Table-1
Average Annual Rainfall Trend in Punjab (mm), 19702016
Year Average Annual rainfall in Year Average Annual rainfall in PB

PB (mm) (mm)
1970 672 2006 418
1980 739 2007 438
1990 754 2008 529
1997 710 2009 385
1998 477 2010 472
1999 392 2011 480
2000 392 2012 366
2001 463 2013 620
2002 315 2014 385
2003 460 2015 547
2004 375 2016 427
2005 448

Source: Ground Water Resources of Punjab State 2017
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Fig.-1
Average Annual Rainfall Trend in Punjab (mm), 19702016
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Source: Ground Water Resources of Punjab State 2017

Table-2
State-Wise Ground Water Extracted for Irrigation as a Percentage
of Total Ground Water Extracted for All Uses, 2017

State Percentage of Ground Water Extracted, 2017
Punjab 97
Gujarat 95
Maharashtra 92
Madhya Pradesh 92
Haryana 92
West Bengal 92
Karnataka 91
Uttar Pradesh 89
Tamil Nadu 89
Rajasthan 89
India 89

Source: Ground Water Resources of Punjab State 2017

Punjab’s aquifer is under potential threat of depteby the year 2025
because of the unsustainable use of ground waté¢henstate, with demand
increasingly outweighing the supply (Worldwatch tinge 1998). Punjab has
been witnessing a falling trend in its annual ra@infmm) from 672 mm to 427
mm during 1970-2017 (Se&able-land-ig.-1Error! Reference source not
found.), where, in 2017 it contributed to only 29 per tceh ground water
recharge, compared with 31 per cent in 2004 (Ce@raund Water Board,
North Western Region, 2017). This points towardsimmense opportunity
towards harvesting of rainwater for conservation the state. Inter-state
comparison suggests that, Punjab extracted thees$tigiroportion of its annual
ground water draft for irrigation purposes. Groumater extraction by the state
was close to eight percentage points higher thannttional average and five
percentage points higher than her neighbouring sthHaryana (See Table-2).
Highest stage of ground water development was wbdén Punjab, followed by
Rajasthan and Haryana. Stage of ground water dawelot in Punjab was more
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than 2.5 times the national average and 1.2 tilmgtsdf Haryana (See Table-3).
Since all the states with high ground water stagdevelopment also use the
maximum of their ground water resources for iriigat these states have a
ground water backed agrarian economy. Shortagefudture ground water
availability in Punjab increased to 14.3 bcm in 2Giom 11.6 bcm in 2013,
implying excessive ground water usage (Seble-Aand-ig.-2). The deficit in
ground water availability for future irrigation Punjab is close to five times that
in Haryana and close to three times that in RagastiThe above information
clearly points towards an impending ground watesi<tin the grain basket belt
of the country, thus threatening the food secwitthe nation.

Table-3
State-Wise Existing Gross Ground Water Extraction ér All Uses as a % age of Annual
Extractable Ground Water Resources (Stage of GroundVater Development), 2017

State Stage of Ground water Development: 2017
Punjab 166
Rajasthan 140
Haryana 137
Delhi 120
Himachal Pradesh 86
Tamil Nadu 81
Uttar Pradesh 70
Karnataka 70
Telangana 65
Gujarat 64
India 63
Table-4
Future Availability of Ground Water for Irrigation  (bcm), 2013 vs. 2017
Punjab -11.63 -14.39
India 162.22 139.2
Source: Ground Water Resources of Punjab State 2017
Fig.-2
Future Availability of Ground Water for Irrigation  (bcm), 2013 vs. 2017
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Source: Ground Water Resources of Punjab State 2017
Extent of Ground water Utilization and Overexploitation

Structures for extracting ground water have beemeasing at a rapid pace.
Number of tubewells per thousand hectares of ireij@area have been increasing
at a compound growth rate of 3 per cent per ansimog 1970. Tubewell density
has increased from 66.5 in 1970-71 to 357.9 in 2I8,7a more than five-fold
increase (Se&able-5. Maximum growth was observed during the decadé419
80, when number of tubewells per thousand hecta#rasgated area grew at the
rate of 10 per cent per annum, growing almost bgegtimes, of which maximum
increase was seen in the five-year period of 1%&3 green revolution was
picking up faster, paddy was becoming the demancgph and tubewell
irrigation was being given impetus. As a corollagea (ha) covered per tubewell
has been falling. It fell from 15 hectares in 1971040 2.8 hectares in 2017-18
(SeeTable-3, suggesting falling productivity of tubewellsapkibly because of
wells failing or unsustainable further deepeningtwbewells, as water table
deepens.
Table-5
Tubewell Density and Productivity in Punjab, 19702017
No. of tubewells per No. of tubewellsper Area covered

Period thousand hectares Period thousand hectares per tubewell
ofirrigated area ofirrigated area (hectares)

Area covered per
tubewell(hectares)

1970-71 66.5 15.0 2000-01 265.7 3.8
1975-76 144.3 6.9 2005-06 293.8 4.3
1980-81 177.4 5.6 2010-11 339.6 2.9
1985-86 179.4 5.6 2015-16 343.0 2.9
1990-91 204.7 4.9 2016-17 343.8 2.9
1995-96 227.2 4.4 2017-18 357.9 2.8

Source: Author’'s own calculations

An interstate comparison suggests that, Punjalthealsighest percentage
of its blocks in the over-exploited ground watetegary (79%). This is fourteen
percentage points higher than Delhi, with secogtiést number of overexploited
blocks and eighteen percentage points higher thanyada. The percentage of
overexploited blocks in Punjab is 4.5 times mom@ntin the country as a whole.
Punjab has among the least percentage of safeocatblpcks, after Delhi and
Rajasthan, and four percentage points lower thaeighbouring Haryana. At the
nationallevel, maximum percentage of blocks fall in growater safe category,
whereas in case of Punjab, maximum blocks falha dver- exploited category
(See Table-6). Number of ground water over-expibitdocks were rising
consistently from 1984 to 2009 (See Table-7), wiiie sharpest rise in such
blocks during 1999-2004, also the period when thed of demand for ground
water exceeding supply began. During this peribd,gercentage of white, grey
and critical blocks also saw the sharpest fallhairt numbers. The number of
over-exploited blocks in Punjab grew at the rat&.afper cent per annum during
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1999-2004, while semi-critical and critical andesafocks fell at the rate of 19.7
per cent per annum and 8 per cent per annum (Sek-Baand Fig.-B
respectively, as the number of blocks moved froesé¢hcategories into the more
exploited categories. There has been consistemt insthe percentage of
overexploited blocks, from 45 per cent in 1984 @opér cent in 2017, indicating
the severe extent of ground water overdraft.

Table-6
Percentage of Over-Exploited and Safe Blocks in Sts with 50% or more Over-
Exploited Blocks, 2017

State Per cent Over Exploited Blocks Per cent Safddks
Punjab 79 16
Delhi 65 9
Rajasthan 63 15
Haryana 61 20
Himachal Pradesh 50 38
India 17 63
Source: Author’'s Own Calculations
Table-7
Trend in Number of Blocks in Different Categories h Punjab
Different Categories 1984 1986 1989 1991999 2004 2009 2011 2013 2017
Dark / Overexploited 53 55 62 63 73 103 11010 105 109
Dark /Critical 7 9 7 7 11 5 3 4 4 2
Grey / Semi-critical 22 18 20 15 16 4 2 2 3 5
White/ Safe 36 36 29 33 38 25 23 22 26 22
Total no. of blocks 118 118 118 118138 137 138 138 138 138
Source: Author’s own calculations
Table-8
Trend in Compound Annual Growth (%) of Blocks under Different Categories in
Punjab
Time Period Dark/Over-Exploited Semi Critical + Criti cal White/Safe
1984-99 2 0 0
1999-2004 7 -20 -8
2004-17 0 -2 -1
Source: Author’s own calculations
Fig.-3
Trend in Compound Annual Growth (%) of Blocks under Different Categories in Punjab
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Source: Author’s own calculations

All this happened against the backdrop of absotufede supply of
electricity to agriculture since 1997, a jump in mggated area by tubewells, and
a pickup in growth in area under paddy between 288X (after a deceleration
in the growth rate during the previous periods)théiligh percentage of over-
exploited blocks have hovered between 75-80 per siane 2004, the stage of
ground water development increased from 164 petrr tceh99 per cent in 2011
(See Table-9 and Fig.-4), meaning that there waease in excess of annual
draft of ground water over the resource availabdihd depletion of ground water
has been a perennial process. After this, someobver-exploited blocks shifted
to critical and semi critical category, coupledwat decline in the stage of ground
water development between 2011-2013, on the badkigifer annual rainfall,
increased ground water recharge from other soaegédower ground water draft
for irrigation. However, 2013-2017 witnessed a pigkin the number of blocks
in the overexploited category (76% to 79%) with #tage of ground water

development increasing from 172 per cent to 192geett (much higher than
2004 levels).

Table-9
Trend in Existing Gross Ground Water Extraction for All Uses as a Percentage of Annual
Extractable Ground Water Resources (Stage of GroundlVater Development) in Over-
Exploited Blocks in Punjab, 2004-17

Year Stage of Ground Water Development (%)
2004 169
2009 196
2011 199
2013 172
2017 192
Fig.-4
Trend in Stage of Ground Water Development (%) in Oer-Exploited Blocks in Punjab
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‘Source: Author’s own calculations

A district wise analysis of the extent of groundtevaextraction and its
variation across districts showed that, 77 per ofrthe districts have seen an
increase in the stage of ground water developmetwtden 2004 and 2017. The
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dip observed in 2013 was on account of higher adlinbwer draft for irrigation
purposed and higher ground water recharge fromr ctberces, after which all
the districts have seen an increase in the stageoohd water development. In
Barnala, a district in the central plain region Riinjab, falling in the Malwa
region, although all its blocks have been overdigiosince the time of its
creation as a separate district in 2006, stagemfrgl water development in the
district rose from 197 per cent to 211 per cen20d7, meaning that net annual
draft of ground water was more than twice its metual availability. In Bathinda,
part of the state’s cotton belt region; and in Hagdur, falling in Punjab’s sub-
mountain zone, number of overexploited districtgehbeen constant since 2009,
and stage of ground water development has increagmall between 2004 and
2017, with fluctuations observed in the intervenipgriod. Bathinda is
approaching 100 per cent level of ground water ldgveent (98% as of now),
whereas Hoshiarpur already draws excess ground \rata its aquifers. Tarn
Taran, part of Punjab’s Majha region, has witnesséall in its stage of ground
water development between 2009 and 2017, from Hicent to 153 per cent
and 100 per cent of its blocks have been overebgplasince its creation as a
district in 2006 (See Table-10).

Table-10
District Wise Trend in Stage of Ground Water Develpment (%), 2004-17

Districts 2004 2009 2011 2013 2017 Districts 2004 2009 20112013 2017
Amritsar 152 179 180 126 148 Ludhiana 144 170 1662 1183
Barnala 197 204 194 211 Mansa 175 214 208 138 141
Bathinda 93 124 119 93 98 Muktsar 62 70 69 70 74
Faridkot 106 159 160 160 167 Moga 178 203 202 2029 2
Fatehgarh Sahib 161 210 210 191 208 NawanShahr 175 112 115 107 116
Fazilka 95 99 Patiala 165 195 196 189 217
Ferozepur 105 141 147 144 164 Pathankot 64 76
Gurdaspur 107 126 127 124 134 Ropar 93 110 110 109/
Hoshiarpur 85 104 102 99 111 Mohali 102 103 98 119
Jalandhar 254 229 231 209 239 Sangrur 183 264 28BL 2260
Kapurthala 204 235 234 205 224Tarn Taran 181 182 133 153

Source: Author’'s Own Calculations

Additionally, the paddy growing districts (Barnalajalandhar,
Kapurthala, Fatehgarh (F.G.) Sahib, Sangrur, Ratisloga) have a stage of
ground water development to north of 200 per ceet, (they extracted ground
water two times the amount of annual recharge) W@ per cent of their blocks
being over exploited. 36 per cent of the distrietkich are a part of central plain
paddy belt of the state as of 2017, account forentlkan 50 per cent of the over
exploited blocks in Punjab (57 out of 109) and 80 gent of the districts in this
belt, made up for 85 per cent of the ground watertall for future irrigation in
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Punjab. These districts face falling rainfall anttept NawanShahr, all of them
have all of their blocks in the dark over-exploitadegory (See Table-11).

63.6 per cent of Punjab’s total districts have 80-per cent of their
blocks in the over exploited category as in 2010m& variation was observed
among districts, with Muktsar and Pathankot havingverexploited blocks, and
the percentage of overexploited blocks being 259%6,443%, 60%, 60 per cent
and 67 per cent in Fazilka, Hoshiarpur, Bathindap&, NawanShahr, and
Mohali, respectively. None of the districts of Palmffall in the safe ground water
extraction category. Only two districts in Punjamely, Pathankot and Muktsar
fall in the semi-critical ground water category,tiwihe former district being
amongst the ten districts witnessing rapidly falwater tables (CGWB 2017),
while the latter district faces major issues of evdbgging and water quality
problems. The two cotton growing districts, Batt@rand Fazilka, have stage of
ground water development more than 90 per centdsstthan equal to 100%,
thus falling in the critical category of ground waexploitation (See Table-11).
Therefore, 81.8 per cent districts in Punjab hatages of ground water
development more than 100%, and hence draw morandravater than is
available each year.

Table-11
Changing Ground Water Exploitation Scenario
(Trend in Over-Exploited Blocks as Percentage d@&lfBlocks), 2004-2017

Districts 2004 2009 2011 2013 2017 Districts 2004 2009 2011 20132017
Amritsar 100 100 100 88 100 Ludhiana 82 92 92 92 0 10
Barnala NA 100 100 100 100 Mansa 100 100 100 80 80
Bathinda 57 43 43 43 43 Muktsar - - - -
Faridkot 100 100 100 100 100 Moga 100 100 100 10@0 1
Fatehgarh Sahib 100 100 100 100 100 NawanShahr 600 660 40 60
Fazilka NA NA NA 50 25 Patiala 89 100 100 100 100
Ferozepur 70 80 80 83 100 Pathankot 0 0
Gurdaspur 50 57 57 80 80 Ropar 29 60 60 40 60
Hoshiarpur 20 40 40 40 40 Mohali 67 67 67 67
Jalandhar 100 100 100 100 100 Sangrur 100 100 1000 1100
Kapurthala 100 100 100 100 10Qrarn Taran 100 100 100 100

Source: Author’'s Own Calculations
Depletion of Ground Water Aquifers

To get a sharper picture of ground water depletoRunjab, an analysis of the
extent and rate of fall in sub-soil water in Punyads undertaken for the period
1975-2017. Water table depth in Punjab more thamlda between 1975-2017,
June- over- June, from 7.6 meters below ground lgubgl) to 17.4 mbgl. The
October-over-October values are 6.2 mbgl and 1h§lnfor 1975 and 2017,
respectively. Water table fell at rate of 25 cm pear during the four decades

44 Man & Development: December 2021



since 1975, with the sharpest decline between #radk 2000-2010, when the
annual decline rate was double at 50 cm per yeee (Rable-12). As per the
Ground Water Resource Estimation Committee (19981 annual average
decline in the water table more than 10-20 cm pair yor more than a decade is
considered a significant water table fall”. As ttate with the highest stage of
ground water development in the nation, with anresting increase in demand
for water against limited supply, the pressure onj&b’s ground water resources
is immense. With 97 per cent of her ground waténgpased for irrigation, it runs
a deficit of 60 per cent in its irrigation extrastravailability ratio, as of 2018. All
of this is translated into dangerously falling grdwater table, as is visible.

Table-12
Trend in Ground water Depth in Punjab (MBGL)

Period June October
1975 7.6 6.1
1980 7.0 6.1
1985 7.1 6.0
1990 7.5 6.2
1995 8.0 6.6
2000 8.2 7.5
2005 6.8 8.1
2010 13.3 12.9
2014 15.2 15.7
2015 15.5 15.9
2016 16.2 16.5
2017 17.0 17.1
2018 17.4 17.6

Source: Author’'s own calculations

As Paddy became the most demanded crop for praduicti70s, because
of the support infrastructure in terms of changinggation structure towards
ground water led irrigation; Minimum Support PriceMSP); assured
procurement; rural electrification; and free eledly, tubewell density in Punjab
and further tubewell irrigated area saw transfoiveathanges.

All these simultaneously occurring changes, retifay each other, have
led to falling water tables, making sub-soil wades irrigation unsustainable. A
strong positive correlation of 90 per cent was ol between water table depth
and tubewell density in Punjab during 1975-201@n(igicant at 99 per cent level
of confidence). Though the share of net irrigatgdutbewells stopped increasing
after 2000, water table depth increased at the oht® per cent per annum
between 2000-17, a possible explanation for themdéor can be an
underestimation of the area under tubewell sinceomsiderable amount of
irrigated land is under conjunctive irrigation inrifab.
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An OLS regression for factors determining draftgrbund water for
irrigation across 22 districts using data from 208®11, 2013, and 2017 showed
that percentage ground water draft for irrigatien significantly dependent,
positively on recharge of ground water from sourgigr than rainfall (since it
makes more water available for extraction), negdted by tubewells and share
of area under paddy (at 5%). It is negatively delpahon the rainfall received in
the region (at 1%) (See Table-13)

Table-13
Factors Determining Draft of Ground water for Irrig ation in Punjab
Coefficients  Standard Error

Intercept -33630.55 28,816.94
Recharge from sources other than rainfall (ham) 5%.5 0.13
Average Annual Rainfall (mm) -127.29* 43.36
Paddy acreage (per cent of GCA) 127113.93** 62,029.66
NIA by tubewell (000 ha) 142638.33* 25,849.56
Multiple R 0.91

R Square 0.82

Adjusted R Square 0.81

F value 80.59**

Source: Author’s Own Calculations
Table-14

District Wise Trend in Average Rate of Water LevelFall (1975-2018) and Average
Level of Water Depth (2018)

District Rate of Fall in Water Table Water Table Depth (mtr),
(mtr/year), 1975-2018 2018
Barnala 0.72 34.37
Fatehgarh sahib 0.66 22.69
Sangrur 0.66 34.45
Patiala 0.56 30.19
Mohali 0.52 17.52
Moga 0.49 24.83
Jalandhar 0.42 25.29
Tarn Taran 0.32 18.80
Hoshiarpur 0.30 18.95
Kapurthala 0.28 17.60
Amritsar 0.26 15.56
Ludhiana 0.23 19.16
NawanShahr 0.16 19.17
Mansa 0.12 14.60
Ferozepur 0.12 12.97
Faridkot 0.09 7.75
Gurdaspur 0.05 7.98
Bathinda 0.04 16.36
Pathankot 0.04 6.99
Ropar 0.02 10.39
Fazilka -0.02 6.07
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Muktsar -0.03 3.24
Source: Author’'s Own Calculations

An analysis of the districts (data averaged acadisslocks of a district)
shows that the districts witnessing the highes adtfall per year (since the time
data is available) are the central paddy dominalsticts — Sangrur, Patiala,
Moga, F.G. Sahib, Jalandhar, Ludhiana, KapurthBErnala, Amritsar, Tarn
Taran, Mohali. Even Mansa and Bathinda, the Soudistérn, low rainfall, cotton
growing districts, have witnessed a significanerat decline over the years, as
these districts have been witnessing a shift tosvgraddy and are touched by
tubewell driven irrigation system (majorly in confttion with canals). However,
it is pertinent to note that south western distriof Bathinda, Ferozepur and
Faridkot actually witnessed rising water tablesrfrdeep water tables in 1975, as
surface water supplies were diverted from the e¢atine to this region because
of poor ground water quality here. It was from 200t these districts started
witnessing falling water tables as drainage wasawvgd. Water table in Muktsar
rose at the rate of 3 cm per annum from 1995 t@ 28ad the district has no area
under tubewell irrigation. The top 12 districts ¢ept Hoshiarpur) with the
deepest water tables are all part of the centeéh @lone where depletion pushing
factors are in force (Sedrror! Reference source not found.). These districts
have falling rainfall trends, high share of paddyaapercentage of gross cropped
area (GCA) and 90-100 per cent of their net ireda@area under tubewell
irrigation. Districts with more than 20 meters cdter table depth, on an average,
have 45 per cent of their GCA under paddy and 9Qcest of their GCA under
paddy-wheat mono cropping and 89 per cent of theirngated area under
tubewells. Out of the total ground water depletimetween 1990 and 2005,
approximately 92 per cent was on account of tharakudistricts in the state
(Singh 2011).

Changing Scenario of Tubewell Schemes in Punjab

Trend in Tubewell Schemes (in uTsael;IEyl'IEzubewell Typi@ Punjab, 1986-2013
Tubewell Dug-well Shallow Deep Total
1986-87 0.80 99.02 0.18 878579
1993-94 1.21 98.56 0.23 952247
2000-01 0.27 98.82 0.91 1076122
2006-07 0.00 73.10 26.90 1175399
2013-14 0.00 56.61 43.39 1118736

Source: Author's Own Calculations

An analysis based on Minor Irrigation Census Reptwt various years (latest
data was available for 2013-14) suggests the toérathange in type of tubewell
schemes in Punjab. We can see that there has berraase in number and
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percentage of deep tubewell schemes in the sthie.share of deep tubewell
schemes has increased from a mere 0.2 per cef86¥87 to a massive 44.3 per
cent in 2013-14. The jump was specifically sharghe period post 2000-01.
There was more than a sixteen-percentage poinedserin the percentage of
deep tubewell schemes in less than a decade F0&® (See Table-15). This
happened against the backdrop of free agricultelattricity for all in 1997,
steeply falling area under canal irrigation andpaéedéng ground water table. As
Punjab witnessed increased cropping intensityethers increased need for more
reliable and assured irrigation, which led increlaseea under tubewell irrigation,
hence increasing ground water extraction and lgattinfalling water table and
therefore, increased the need for deeper tubeuladinges.

It was seen that between 2006-07 and 2013-14 (8kke-1L6) number of
tubewell schemes in the lower water table deptlsdegreased, while number of
schemes in tubewell depths of more than 70 metel®sbground water level
(mbgl) increased, indicating severely depleting ifegsl in the Punjab state.
Percentage of tubewell schemes in 0-70 metre digufeased from 73.2 per cent
to 56.6 per cent in less than a decade, while tlogke range of water table
depth more than 70 meters increased from 26.8 gydrto 44.3 per cent. During
the same period, number of submersible pumps isecehy fifty percent from
close to 0.6 mn (53%) to more than 0.9 mn (84%hiréy-one-percentage point
increase. Depleting ground water aquifers have mauamo-block motors
irrelevant, with their reducing from 43 per cen®@09 to just 28 per cent in 2017
(Ghuman & Sharma, 2018). Such kind of a shiftas only suggestive of the
rapidly changing economical ground water availgpsicene in the state, but has
its own equity implications due to initial investnteinvolved, where the large
farmers again outrun the smaller category of fasyiius leaving them behind in
the race to the bottom of the water table.

Table-16

Trend in Average Depth of Tubewell Schemes, 20064013
Depth of Schemes (mtr) 2006-07 2013-14
0-20 5.94 11.21
20-40 24.67 14.01
40-60 15.19 14.46
60-70 27.35 16.92
70-90 12.31 21.94
90-110 11.37 14.90
110-130 1.88 3.95
130-150 0.61 1.31
>150 0.67 1.29
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Source: Author’s Own Calculations

Change in Average Horse Powe:—sl?!?uéZwell SchemeasPunjab, 1993-2013
Year Shallow tubewell schemes Deep tubewell schemes
<6 hp 6-10 hp > 10hp <6 hp 6-12 hp > 12hp
1993-94 65.60 31.49 271 38.74 23.10 38.16
2000-01 65.57 32.10 2.01 41.78 24.94 33.27
2006-07 35.73 41.38 22.88 10.80 52.73 36.46
2013-14 31.32 37.40 31.28 5.84 42.05 52.10

Source: Author’s Own Calculations

More supporting evidence of rapidly dropping sub-s@ter levels was
found by observing the changes in the horsepowtreo§chemes (See Table-17),
in case of both shallow and deep tubewells. In-azsshallow tubewells, the
percentage of pumps with horsepower more than 10nkifeased from 2 to 31
per cent since 2000, while the percentage of puwifds less than 6 HP, more
than halved. In-case of deep tubewells, percerthgemps with less than 6 HP
declined from 42 to 6 per cent between 2000-2018lewpercentage of pumps
with more than 12 HP increased from 33 to 52pet. c&manges like falling water
table, shift from centrifugal pumps to submersildes increased horsepower of
pumps, are associated with each other. Between-@D@mhd 2006-07, number of
shallow and deep tubewells that went permanenttyobwse due to drying up,
witnessed a tenfold dramatic rise, another repsionsof sapped ground water
resource (See Table-18 and Table-19).

Table-18
Reasons for Shallow Tubewells Going out of use Peamently
Year Total Salinity Dried up Others
1993-94 1345 78.2 10.6 11.2
2000-01 1139 60.7 24.0 154
2006-07 2747 6.6 91.7 1.7
Source: Author's Own Calculations
Table-19
Reasons for Deep Tubewells Going Out of Use Permantby
Year Total Salinity Dried up Others
1993-94 64 26.56 1.56 71.88
2000-01 51 54.90 19.61 25.49
2006-07 123 0.00 85.37 14.63
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Source: Author's Own Calculations

Primary Data Analysis Based on Farmer Perception oiQuestions Revolving
Ground Water Depletion

Table-20
Percentage of Farmers in the Surveyed Districts Wh8ee a Perceivable Fall
in Water Table

Conjunctive Tubewell Overall
Barnala 100 100 100
Bhatinda 25 50 33
Tarn Taran - 88 88
Hoshiarpur - 59 59

Source: Author’'s Own Calculations

The visibility of fall in ground water is more angst farmers where the
ground water is falling at a faster rate, i.e.Bawrnala district, followed by Tarn
Taran, Hoshiarpur and Bathinda. Because of growaténvecharge from seepage
of unlined canals, there is less cognizable faliater table. All the surveyed
farmers in Barnala felt that there was considerdelgletion of ground water in
their region, and even in other districts, the farsnwvho recognized ground water
depletion (See Table-20) felt that though the isseeded to be addressed, they
were helpless and were doing everything in theiit to save water (laser land
levelling, late planting of paddy, etc.) withoutngpromising on productivity of
the crop (paddy).

Table-21
Surveyed Farmers’ View on Reasons for Ground Watebepletion

Reason for Ground Water Depletion Conjunctive  Eleatic Tubewell only
Paddy cultivation 69 88

Less rainfall 33 42

Free electricity for irrigation 20 33

No supplementary canal water 0 55
Inadequate canal water supply 90 0
Expensive water saving tech. 12 20

Source: Author's Own Calculations
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Table-22
Preference of Coping Strategies by Farm Size HoldinAcross Surveyed

Farmers
Preferred Survival Strategies_in Marginal and Semi—medium Large
Face of Ground water Depletion Small and Medium
Water saving technology 20 23 42
Cooperative pumping 5 4 7
Deepen existing tubewell 13 11 17
Dig more tubewells 4 5 5
Use more powerful pumps 4 5 7
Buy water 7 1 5
Change cropping pattern 58 68 73
Lease out land 17 10 7
Shift largely to non-farm activity 21 10 13
Follow others 21 21 13
Do nothing 0 1 0

Table-23

Farm Size Wise Preference for a Coping Strategy Aoss Surveyed Farmers
Preferred Survival Strategies in Face of

Ground water Depletion Marginal Semi-medium  Large
Water saving technology 24 24 52
Cooperative pumping 33 23 44
Deepen existing tubewell 32 25 43
Dig more tubewells 31 31 38
Use more powerful pumps 28 28 44
Buy water 53 7 40
Change cropping pattern 31 31 39
Lease out land 51 27 22
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Shift largely to non-farm activity 48 21 31

Follow others 40 35 25

One of the primary reasons cited by farmers fougdowater depletion
in case of both conjunctive and tubewell only farsnwas, the cultivation of
Paddy (See Table-21). While 55 per cent of farmérs are solely dependent on
tubewellsblamed absence of canal irrigation as @maason, 90 per cent
conjunctive farmers blamed the inadequate supplyafer in canals as the
reason for depletion of groundwater. Lower rainfallanother cited reason for
falling water levels. Free electricity to agricuktuwas cited by 33 per cent of the
solely tubewell using farmers as a potential redsoground water depletion, as
there is no reason to control the number of irfiget (since increased irrigation
to paddy is considered to increase productivitthefcrop) and because they have
no reason to check their electricity bills and teerkeep the motors running. It
was noted that within each farmer category, thetmpoferred strategy amongst
all farmers for coping with ongoing and future gnduwater depletion was
changing their current cropping pattern of mostheat-paddy rotation. Marginal
and small farmers opted to give up farming andt $aifely to non-farm income
(21% of the farmers), whereas investing in watemgptechnology was the next
most favoured choice by the semi-medium, medium largk category farmers
(23 and 42%, respectively) (See Table-22). An aialgf the distribution of the
farmers by their response to every coping stratagyssts that, water buying;
leasing out land; choice by the semi-medium, medamah large category farmers
(23 and 42%, respectively) (See Table-22). An aialgf the distribution of the
farmers by their response to every coping strategyssts that, water buying;
leasing out land; and shifting to non-farm activity a countering strategy was
preferred more by the marginal and small farmersabgse of the resource
requirements for such strategies (See Table-23).

Top survival strategy that the farmers would likeadopt in the face of
depleting ground water is ‘change the current crggpppattern’, which is
dominated by paddy and wheat. The next preferreatrative is adoption of
water saving technology which is currently alsongeadopted, but to a restricted
level due to lack of supply for hiring (compareddiemand), heavy initial buying
investment, and in-operability on smaller fragmenkends (due to lower than
economical use hours). Leasing of land, diggingentobewells and buying water
have been strategies prominently preferred by cmtive farmers. 2/3rd of the
surveyed farmers, urged that there was an immedegd for the government to
encourage an adopt ground water preservation gieatan Punjab.

About 50 per cent of the state’s ground water ist@mminated with
harmful contaminants like arsenic, uranium and rfli® (Bharti 2017), and
failing any remedial measures by the governmers, ripid depletion of the
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usable ground water will continue. According to fReport of the High-Level
Expert Group on Water logging in Punjab (2013), essive irrigation and
recharge from irrigation distribution network, afprwith other factors like
topography, unlined canals, poor drainage, etsoirth-west Punjab, have led to
water logging to a great extent, leading to saditii and thus unsustainability of
land for agriculture. The threat of desertificatiarthe region is real (Shah et al.
2013). Taking cognizance of the fast-depleting soibwater in Punjab that is
making its further extraction unsustainable, thej&u State Farmers ‘and Farm
Workers’ Commission (2018), amongst many other menendations, stressed
on the need for watershed management of land atel wesources in the state,
through the construction of rain harvesting streetuand prioritizing recharge of
ground water aquifer in overexploited regions. Bbrig staring at a situation of
water insecurity, capable of leading the state iatomultipronged crisis
(Ghuman&Sharma,2018).

Conclusion

Irrigation water use in Punjab agriculture is nostainable anymore and food
production might soon be bounded by its availahilas demand from other
sectors is rising and the resource supply is dwigdISince the potential of an
aquifer is limited, over-extraction of ground watés a self-terminating

phenomenon. A combination of the current groundddsed irrigation

economy and the extant water intensive paddy @titn, is leading to water

tables falling to uneconomic levels. It is estindhtieat approximately 79 per cent
of the area in Punjab is overexploited. Out of bR&ks in the state, only 16 per
cent fall in the ‘white category’ of ground watesw@lopment. It is feared that by
2039, Punjab is likely to completely run of undexgnd water (Vasdev 2019).
Punjab’s agriculture department predicted thahé turrent rate of decline in
water table continues, ground water available uf@® m depth will vanish in

twelve years, while water available at 300 m wdt gompletely exhausted in the
next 20-25 years (Nibber 2019).Falling ground wasenot only a problem in

itself but also leads to further issues of grouradew quality, as depleting water
tables are combined with an excess use of femsliaead chemicals. Since ground
water is a non-renewable, open access resourderivalry in its exploitation, its

management should involve on regulation miningt®fstock in each period. A
bottom-up institutional set up, where in panchayeid farmers (specifically) are
given control over management of natural resoutttasaffect the sustenance of
agriculture, is required. There needs to be anawghing policy reform that takes
into account sustainable water need of all seabthe economy, and ensures
that resource is allocated to its high value usés hgreed that ‘green growth
strategies’ in the water sector require a balaretevden water use and water
protection within an integrated water resources agament framework.

Effective regulation, coordination and managemehntwvater sector can help
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Punjab sustainably manage its water resourceshvatipresent are facing major
guality and availability issues.

There is critical need for rejuvenation of surfagater sources, to reduce
reliance on sub-soil water, and increase artificetharge. Recommendations
made by both Johl Committee reports (1986 & 206&gssing on the need for
crop diversification away from paddy and wheat tiotaand suggesting ways to
do the same, need to be given serious considerfatiamplementation. With 84
per cent of Punjab’s GCA under this water guzzlorgp combination, an
immediate need to tweak the economic instrumentavour of other crops to
provide a viable alternative to farmers, is feltic® incentives (subsidies) to
promote water saving and increased efficiencyrigation application, will save
the government from the excessive cost burden W marries. Easy and
affordable availability of water conserving techogies like laser leveller, happy
seeder, etc., with increased awareness among frmirbe a step in the right
direction. Further, there is a need to shift tedbgy bias in favour of paddy and
wheat towards and other crops like pulses, vegesaldtc. Low cost and easy
applicability of more efficient irrigation systertike sprinkler and drip need to be
promoted. Lessons from Israel, an extremely watarce region with a per capita
availability of less than 200 cm, can be far reaghin their applicability to
Punjab (with cooperation between both governmdnéady under way). She is a
land of innovations in water management with itsyaing of urban wastewater
for use in agriculture, public awareness programsalue of water, coordinated
management of the resource with reliable and quafiata and public
infrastructure investment.

Therefore, as depleting ground water in the statposes social and
economic costs and as productivity of agricultwestagnating, Punjabi farmers
face an impending crisis, unless corrective measwe®e encouraged and
implemented with true grit.
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Introduction

Hsieh & Kagle (1991) points out that the satistawctor dissatisfaction of patients
availing healthcare services is a complex phenomeroch is closely associated
with patient expectations regarding their healttatus as well as the
characteristics of the healthcare system. Johr(4@®b) states that identification
of the factors influencing satisfaction level otipats has now become a burning
issue for the researchers of service sector. IGNED01) states that measuring
the patient satisfaction for availing the healtlecservices from hospitals is a way
of assessing the patients’ viewpoint regarding fnecesses of healthcare,
approach of the care providers, cost and qualityané, etc. Because, outpatient
departments of the hospital serve as a shop wintiowealthcare services
provided by the hospital to the community and heisceonsidered as a first
medium of contact between the hospital and theephtiPatients availing
healthcare services play a role as messengersréadsphe good image of the
hospital. It is, thus, important for the managemehthealthcare facilities to
improve the quality of healthcare and hence thésfaation of the patients
(Kumar et al, 2018). Singh and Aggarwal (2021) states that “€sa@f patient
satisfaction are widely used to evaluate the qualitservices offered at various
levels of healthcare institutions. Higher satistatiscores indicate more effective
use of health resources and vice versa. Not oelgldmand for quality healthcare
services has risen over the time, but it has aésmime essential to measure the
efficiency of these services via frequent patiatisaction surveys.” Increasing
demands on healthcare institutions have promptegpitad administrators and
policymakers to look for more efficient ways/perf@nce drivers to offer health
services and improve patient satisfaction (Singhalet 2017). Therefore, it
becomes imperative to identify factors affectingl @imeir impact on outpatients’
satisfaction.

Health status in Haryana

Haryana, one of the progressive states of Indiag, davast network of Civil

Hospitals (70) including Sub-Divisional HospitalSpmmunity Health Centres
(122), Primary Health Centres (534), Sub-Health t@sn (2,674), and

dispensaries/polyclinics/urban health centres [ER)ing the mission to improve
the quality of life of people (GoH, 2022a). Besiddsere are 15 district T.B.
Centres/Clinics. The State Government is priangzhealth as is evident from
rising budget allocations during last few years. (5849.34 crores during 2020-
21 to Rs. 7613.73 crores during 2021-22 and 892Br6#s during 2022-23)
(GoH, 2022b).

Review of Literature

Mohd & Chakravarty (2014) compared the level ofistattion from OPD
services from a tertiary care hospital in Karnatakdh a sample size of 120
patients comprising Indian Armed Forces persontiglhugh a pre-structured
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guestionnaire and found that overall satisfactias wated low by the group of
junior commissioned officers (2.6) as compared tioeo ranks (3.1). With a
sample of 200 patients, Kalaja et al. (2016) evahllizthe quality of the services at
hospitals in Durres, Albania, and found that patiemere satisfied with all five
elements of quality namely “reliability”, “tangible “assurance”,
“responsiveness”, and “empathy”. Sanjeewa & Sea#vire (2017) conducted a
cross-sectional study to assess the satisfactioglsleof OPD patients in the
teaching hospital of Karapitiya, Sri Lanka by séler a sample of 251
outpatients. The study found differential levels gatisfaction with different
components (10% highly satisfied with the healttvises of the hospitals, 46%
satisfied with courtesy, 44% with the quality ofre&a 42% with hospital
infrastructure 25% with convenience, and 23% withatment costs, etc.)
However, “waiting time to seek a doctor's serviegid “counter services” were
main reasons of dissatisfaction. Kumar et al. 80dssessed the satisfaction
with OPD services from patients in a tertiary chospital, Kolkata in 2016 by
selecting 500 outpatients from different departrmeoi different factors like
“outpatient department services”, “waiting time fautpatients”, “cleanliness in
hospital”, “privacy of the patients”, “any problefaced during health check-up”,
and “overall satisfaction”. Results of the studyidéed that most of the patients
were satisfied with all the services. The studyhhignted the problems of long
waiting times and improper privacy of the patierfbe study concluded that
optimal care for the patients can be provided bylwoing both the medical and
social aspects of the patients. Liu & Fang (20®ntified factors affecting
patient satisfaction using factor analysis by d#lgc2,626 patients from 13
hospitals in Wuhan city in the Hubei province ofilzh The study coined three
components namely medical service, expenditure, camyenience. The study
found that young patients were more concerned albmedical expenditure
whereas aged patients were more concerned aboutahedrvices and patients
with medical policies were more concerned aboutghality of services. The
main reasons for dissatisfaction were higher expamdat high-level hospitals
and quality of services at low-level hospitals. Kaet al. (2020) conducted an
exploratory study for outpatients and inpatientgpimlic health facilities in the
State of Punjab in 2016 by selecting one DH, onél Si?¥o CHCs and six PHCs
randomly from each district of Punjab by interviagia total of 3,278 outpatients
(OPD) and 1,614 in-patients (IPD). The study fotinat majority of OPD and
IPD patients were satisfied with the indicatorsntifeed in the study. Long
waiting time during lab tests and x-rays was thenmaason for dissatisfaction
for OPD patients while inpatients were dissatisfigidh the cleanliness of
bathrooms and wards.

The review of literature did not find any noticealstudy indicating the
variables impacting outpatient satisfaction in Harxg. The present study
contributes to the literature by suggesting someoitant policy inputs. It
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evaluates the services offered to various groupsowpatients throughout
Haryana's DHs. We have purposefully limited oureegsh to the DHSs in this
study since these units offer “a comprehensive garigessential, preventative,
curative, and rehabilitative health care servicethe whole district population”.
The research also aims to determine the influefserwice quality on outpatient
satisfaction at these institutions, which mightvaduable in determining future
course corrections. The current research lookbeacomponents that influence
performance (performance drivers) and proposes gt of intervention
programme needed to increase DHs in Haryana.

Rationale

Satisfaction components of healthcare can be usepedormance drivers of
healthcare institutions that can be used as a maaiaagontrol tool to pressurize
the organizers to improve the overall health mameyg system in the form of
improving strategic decision making from supplyesias well as from demand
side by incorporating patient expectations from ltheanstitutions, optimal

allocation of existing and new resources, monigprthe performance of the
health institutions from various dimensions andirtgorove the goodwill of

public hospitals in comparison to private hospitalfiealthcare industry. NSSO
75th Round Survey points out that only a limiteanber of patients (25% from
rural areas, and 10% from urban areas) availedntezd for non-hospitalized
iliness episodes from some public hospital in HagyéGol, 2018). In the light of
above, it becomes even more important to assederadif service-quality

components at DHs. Such assessments are usefdiafong a demand-side
perspective and also better equip health plannersndake more appropriate
allocation of resources in order to seek best metinom invested resources.

Objectives

The paper measures the impact of the healthcaneedekervices on outpatient
satisfaction across the DHs in Haryana. Since thtpadient satisfaction varies
across different factors, for this study, thesediachave been classified into
seven categories namely registration servicestntex# services, infrastructural
services, nursing/attendant services, dispensawices, laboratory services, and
provision of medicines. The respondents have bdassified by their socio-

economic and demographic characteristics and amptt has been made to
identify the factors affecting the service qualily,addition, paper recommends
some important corrective measures or intervenpi@mgrammes towards better
performance.

Conceptual Framework

The conceptual framework of the present paper &ntity the components
affecting the satisfaction of outpatients is basedhe Donabedian Model (1966)
of healthcare assessment. To assess the healtlsyatem, Donabedian
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categorised it into three main components namelyctire (staff, types of
equipment, number of buildings, financing souress,), processes (technical and
interpersonal excellence), and outcome (the impdcthe services on the
patients’ satisfaction). To fully assess the penfamce of any healthcare system,
Donabedian suggested measuring the three compdioeritee entire assessment
of the performance of healthcare institutions. t8is, study framed the conceptual
framework (shown in Fig. 1) based on the aforesh@bretical framework for
outpatients’ satisfaction at DHs in Haryana.
Figure-1
Conceptual Framework
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Hypothesis

On outpatient services at district hospitals in ydag, the research tests the
following hypothesis.

H.: Components of healthcare services (TSs, RSs,IESsNSs, DSs, and MSs)
have a significant positive effect on outpatiertistaction at Haryana’s district
hospitals.

Material and Methods

This study is descriptive and explorative and ysésary data collected from
220 out-patients (10 out-patients from each distimspital and two from each
major department namely: General Surgery, Generabidthe, ENT/Eyes,
Gynecology, and Orthopaedics) from all the 22 ustHospitals in Haryana
during September 2019-January 2020 through a stedtquestionnaire using
the SERVQUAL model used by Parasuraman, et al.5198| questions of the
survey were phrased using a five-point scale ranffiom highly dissatisfied (1)
to highly satisfied (5) as suggested by Likertle{934). Two out-patients from
each of the above-mentioned departments were edlattthe time of exit (after
availing of medical treatment from the hospital).
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To attain the objectives of the study, ExploratBactor Analysis (EFA)
and Confirmatory Factor Analysis (CFA) were applidtbr the application of the
Kaiser-Meyer-Olkin (KMO) test of sampling adequaagd Bartlett's test of
sphericity. To determine the number of underlyiagtérs, an Eigenvalue > 1
criterion was employed. The varimax rotation oftéas was used to rotate the
solutions and to obtain more interpretable regitsr, et al. 2010). Finally, CFA
was applied to corroborate the EFA findings anddéermine the impact of
extracted factors on the satisfaction of outpagient

Results

Socio-economic and demographic characteristics ofis/eyed out-patients

Table-1
Socio-economic and demographic characteristics ofitpatients at DHs in Haryana
Background characteristics of Male Female All
respondents % (n) % (n) % (N)
<19 11.3 (15) 10.3(9) 10.9 (24)
19 to 40 32.3(43) 62.1 (54) 44.1 (97)
Age (Years) 41460 39.1(52) 21.8 (19) 323 (71)
> 60 17.3 (23) 5.7 (5) 12.7(28)
. Married 24.1 (32) 83.9(73) 47.7(105)
Marital Status  j arried 75.9 (101) 16.1 (14) 52.3(115)
llliterate 18.8(25) 18.4 (16) 18.6 (41)
Primary 17.3 (23) 11.5(10) 15.0 (33)
Education Secondary 32.3(43) 42.5 (37) 36.4 (80)
Higher Secondary 15.0 (20) 16.1 (14) 15.4 (34)
Graduate 15.8 (21) 11.5 (10) 14.1 (31)
Post Graduate 0.7(2) 0 (0) 0.4 (1)
10000 or less 47.4 (63) 55.2 (48) 50.4 (111)
10001-15000 31.6 (42) 37.9(33) 34.1 (75)
15001-20000 11.3 (15) 3.4(3) 8.2 (18)
Income(Rs.) 20001-25000 2.3(3) 1.1(1) 1.8(4)
: 25001-30000 3.0(4) 1.1(1) 2.3(5)
30001-40000 3.0(4) 1.1(1) 2.3(5)
40001-50000 0.7(1) 0 (0) 0.4(1)
> 50000 0.7(1) 0(0) 0.4(1)
Type of Rural 57.1(76) 50.6 (44) 54.5(120)
Residence Urban 42.9 (57) 49.4(43) 45 .4(100)
Occupation Government Service 12.8(17) 2.3(2) 8.6(19)
Business 18.0(24) 6.9(6) 13.6(30)
Agriculture 21.0(28) 3.4(3) 14.1 (31)
Labour 15.0(20) 6.9(6) 11.8(26)
Housewife 0.0( 0) 69.0(60) 27.3 (60)
Retired 9.8(13) 0 (0) 5.9 (13)
Students 18.0(24) 11.5 (10) 15.4(34)
Private Job 0.7(2) 0 (0) 0.4 (1)
Unemployed 4.5(6) 0 (0) 2.7(6)
All 60 (133) 40 (87) 100 (220)

Source: Outpatient Survey.
Note: Figures in parenthesis denote the Total.
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The socio-economic and demographic features of @@atients from all
Haryana DHs are shown in Table 1. The proportiomafe-female was 60:40,
according to the gender distribution. The age ithistion revealed that the most
(44%) outpatients were between the age group lfbddwed by 41-60 years
(32%), about 13 percent greater than 60 yearsahodt 11 percent less than 19
years. Forty-eight percent outpatients were marnddle the others were
unmarried. The educational composition of thespaedents differed a lot (19%
illiterate, 15% up to primary, 36% up to secondd®% up to higher secondary
and 14 percent graduate and less than one perostgm@aduates). Nearly 50
percent of outpatients reported their monthly ineolass than Rs. 10001, 34
percent between 10001-15000 and only eight petoetiteen Rs. 15001-20000
and seven percent above Rs. 20000 per month. feetyercent OPD patients
were from urban areas and the remaining from rarahs. The occupational
characteristics of these outpatients shows thapé&tent of them were not
working (27% housewives, 15% students, 6% retiredi & percent unemployed)
while 49 percent were working (14% in agricultutd% in business, 12% as
labourer, and 9% in government or private jobspni-the above characteristics,
it seems evident that DHs in Haryana are cateriaigpiyto lower-income groups
and less educated households.

Bartlett's Test and KMO Test

Before applying the EFA, the KMO test was appliedrteasure the adequacy of
the sample size. According to Hair et al. (2008 value KMO measure for
overall fit as well as for each individual componhetust be larger than 0.5. The
BTS test examines the hypothesis of correlationrimas an identity matrix
meaning by that all the diagonal elements of th& dat are one whereas off-
diagonal elements are zero. Application of EFA delseupon the fact that the
significant result of this test (p< 0.05).The vauef both of the tests are
significant as shown in Table 2 indicating the wight sample size is for the
application of EFA.

Table-2
The KMO and the Bartlett's Test
Test Statistics Calculated Value
Sampling Adequacy Test (KMO Measure) 0.829
BTS Approx. Chi-Square 5525.697
Df 351
Sig. 0.000

Source:Authors’ calculations based on Outpatient Survey.
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Exploratory Factor Analysis (EFA)

After testing the adequacy and sphericity, the gyl component analysis
(PCA) along with varimax rotation was used to perfdactor analysis and 27
items were finalized for the factor analysis. le fhresent study, factors having
Eigen value > 1 are taken as factors. The restifseovariance along with Eigen
values of seven factors are depicted in Table 3.

Table-3
Results of Total Variance Explained
Component Initial Eigen Values Extraction Sums of Squared Rotation Sums of Squared
Loadings Loadings

Total Percent Cumulative Total Percent Cumulative Total Percent Cumulative
of Percent of Percent of Percent
Variance Variance Variance

8.889 32.922 32.922 8.889 32.922 32.922 5.736  21.246 21.246
2.926 10.838 43.760 2.926 10.838 43.760 3.222 11.932 33.177
2.168 8.030 51.789 2.168 8.030 51.789 2.568 9.509 42.687
2.087 7.729 59.518 2.087 7.729 59.518 2.480 9.185 51.871
1.724 6.387 65.905 1.724 6.387 65.905 2.342 8.675 60.547
1.484 5.496 71.401 1.484 5.496 71.401 2.250 8.332 68.879
1.262 4.676 76.076 1.262 4.676 76.076 1.943 7.198 76.076

8 .982 3.638 79.714
Source: Authors’ calculations.

~N o o b~ W N e

In Table 3, column 3 depicts the Eigen values xérdhctor extraction.
The value under the column “cumulative percent’igates that the seven
extracted factors having Eigen value >1 explainsl 7@ercent of the total
variance suggesting that these seven factors angoriamt for further
investigation.

Extracted factors/components of outpatient satisfe@n and their reliability

Hair et al. (2008) stated that while deciding thenber of elements to extract, it
is critical to evaluate the variables' nature aivé ghem meaningful names. The
factors are named after prior research projectsvaridbles. The extracted seven
factors are treatment services, registration sesyiclaboratory services,
infrastructural services, nursing services, disppnsservices, and medicine
services. To assess the reliability of the constrle “Cronbach's alpha
coefficient” is commonly used and recommended loliveit for reliability is 0.7
although it may be 0.6 in exploratory research (Bexh, 1951). Table 4 depicts
factor loadings, their nomenclature along with théability test values of the
factors and communalities of all the items.

64 Man & Development: December 2021



Table-4
Factor loadings, communalities and reliability of etracted outpatient factors
Factor Percent of Cronbach’s

2
Factors Loading Variance  Alpha h

Factor 1: Treatment Services (TSs) 21.246 0.956

TS1 Received proper guidance regarding 0.939 0.946
disease

TS2 Doctor answering the Queries promptly 0.938 0.939

TS3 Counseling by the doctors 0.927 0.905

TS4 Approach of the doctors 0.891 0.878

TS5 Time spent by doctor in Consultation 0.884 0.837

TS6 Overall satisfaction from the hospital 0.622 0.649

TS7 Outpatients’ willingness to revisit/ 0.619 0.642
recommend hospital services to others

Factor 2: Registration Services (RSs) 11.932 0.850

RS1 Formalities in registration counter 0.889 0.883

RS2 Information/ help provided by the 0.883 0.828
receptionist

RS3 Approach of the Receptionist 0.735 0.770

RS4 Waiting time in registration lines 0.731 0.587

Factor 3: Laboratory Services (LSs) 9.509 0.776

LS1 Response of the laboratory staff 0.765 0.789

LS2 Availability of laboratory staff 0.738 0.788

LS3 Availability of the required laboratory 0.732 0.594
test services

LS4 Availability of latest equipments 0.711 0.593

Factor 4: Infrastructural Services (I1Ss) 9.185 0.786

IS1 Drinking water facility in Hospital 0.860 0.792

IS2 Condition of the toilets/washrooms 0.819 0.743

IS3 Hygienic condition of the waiting area 0.610 0.604

IS4 Availability of the chairs for sitting in 0.594 0.549
waiting area

Factor 5: Nursing Services (NSs) 8.675 0.835

NS1 Assistance given by nurses/Attendants 0.884 0.892

NS2 Behavior of the nurses/Attendants 0.871 0.902

NS3 Availability of the nurses/Attendants 0.485 0.498

Factor 6: Dispensary Services (DSs) 8.332 0.764

DS1 Behaviour of the staff at dispensary 0.850 0.796

DS2 Availability of staff for dispensing of 0.800 0.727
medicines

DS3 Waiting time in queue for medicines 0.724 0.638

Factor 7: Medicine Services (MSs) 7.198 0.919

MS1 Availability of medicines 0.915 0.889

MS2 Prescription of medicines by the Doctor 0.913 0.883

(inside/outside)
Source:Authors’ calculations.
Note:h? denotes values of communalities
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Confirmatory Factor Analysis (CFA)

To confirm the results of EFA, the CFA model wasduacted as shown in Fig.2.
Various indices of model fit and their cut-off efita were used to examine the
goodness of fit of the model. The results of mditeindices and their cut-off
criteria are exhibited in Table 5.

Figure-2
The CFA Model with Standardised Factor Loadings
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Table 5 shows that the results of the Goodnesis wifasures of the CFA
Model have been categorized into three groups naineices of absolute fit,
comparative fit indices, and indices of parsimosidi. Column 3 depicts that
almost all the fit indices have values accordingthie recommended cut-off
criteria in the measurement model of CFA. So, basedhese results, it is
concluded that the proposed model of the presady s good.
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Table-5
Goodness of fit indices for CFA Model

Goodness of Fit Measures Cutoff Measurement Model of
Criteria  Outpatient Satisfaction

I ndices of Absolute Fit

Distinct Parameters -- 130
Degrees of Freedom (DF) -- 626
Chi-square (CMIN) - 1437.220
CMIN/DF <3.0 2.296
Goodness of Fit Index (GFI) >0.90 0.797
Adjusted Goodness of Fit Index (AGFI) >0.90 0.754
Standardised Root Mean Square Residual (SMSR& 0.10 0.060
I ndices of Comparative Fit
Tucker-Lewis index(TLI) >0.90 0.916
Normed Fit Index (NFI) >0.90 0.876
Comparative Fit Indices (CFI) >0.90 0.925
Incremental Fit Indices (IFI) >0.90 0.926
Indices of Parsimonious Fit
Parsimony ratio (PRATIO) > 0.50 0.892
Parsimony adjusted to NFI (PNFI) > 0.50 0.781
Parsimony adjusted to CFI (PCFI) > 0.50 0.825
Parsimony Goodness of Fit Index (PGFI) > 0.50 0.660
Root Mean Square Error of approximation <0.05 0.054
(RMSEA)

Source: Authors’ calculations based on outpatient survey
Testing the Hypothesis

To test the hypothesized path or determine thevidwial effect of the seven
factors on the outpatients’ satisfaction, secortteoiICFA was run as shown in
Fig. 2. The results of second-order CFA are showFable 6.

Table 6 shows that all the standardized regressieights (factor
loadings) are significant as all the t-values (@R higher than 1.96 and P-values
are less than 0.5 (*** indicates P<0.001). Thukla identified factors namely
TSs (0.702), RSs (0.474), LSs (0.482), NSs (0.68Eys (0.306), DSs (0.417),
and ISs (0.513) have a significant and positiveafbn outpatient satisfaction
(OPS). So, it can be concluded that the propos@dthgsis (H1) and its sub-
parts are also supported by the present researic Wads to conclude that all
the above-mentioned factors significantly affecé tlevel of OPS. The table
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further shows that the TSs are found to be the rfadtor (0.702) to affect the
satisfaction of outpatients of district hospitatdldwed by NSs, ISs, LSs, RSs,
DSs, and MSs. Thus, the present study confirms that service quality

components/factors definitely affect outpatienisfattion at Haryana's DHs.

Table-6
Results of Hypothesis Testing

3 I Standardized Unstandardized Standard t-values P-values

% - § Regression We|ghts Regr_essmn Error (CR)

£® s (Factor Loadings) Welghts_ (SE)

g e (Factor Loadings)

> I

I
TSs-OPS Hy, 0.702 1.000 Fixed Fixed
RSs-OPS Hy, 0.474 0.326 0.061 5.333 el
LSs—OPS Hy, 0.482 0.459 0.085 5.397 il
NSs—OPS Hy, 0.605 0.795 0.126 6.312 el
MSs—OPS Hy, 0.306 0.380 0.112 3.383 il
DSs-OPS Hy; 0.417 0.372 0.081 4.608 il
ISs=OPS H, 0.513 0.631 0.119 5.312 il

Source: Authors’ calculations based on outpatient survey.
Note: OPS- Outpatient Satisfaction, *** indicates P<0.001

Policy Implications and Discussion

The present study points out that the identifiedvise quality components
contribute significantly toward the outpatientstisaction at Haryana’'s DHs.
Some of the implications emanating from the studyaes under:

The social, demographic, and economic charadt=isif the sampled
outpatients reveal that outpatients with higher cation, higher income
belonging to urban areas, and occupations sucleragcass are visiting less to
government DHs. These findings are supported by Stfe round of NSSO which
revealed that only 25 percent (Rural) and 10 pérgérpan) households visited a
public health facility for any non-hospitalizedniiss episode (Gol, 2018). Such
findings strongly indicate the need to upgrade iguatandards at these hospitals.

The results of EFA also highlight the fact thatp&gcent of the variation
is being explained by the seven extracted factongponents which indicates that
satisfaction of outpatients can be improved by $og on these components at
Haryana’s DHs Guidelines are required to be frartedmprove the quality-
standards based on these findings.
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The results of the CFA show that all the extradtctors of service
quality are statistically significant. Treatmertwces significantly influence the
satisfaction from OPD services. This quality aaiment services attracts more
patients to the hospital and increases patientltioya the hospital. Simply
availability of infrastructural facilities and equment is not sufficient for the
satisfaction of outpatients. The availability of pexenced doctors during
working hours, better behavior towards patients, rieed for proper guidance,
and time devoted by the doctor to listen to pasiegtievances are the prime
factors affecting the satisfaction of patients.rtker, CFA results show that not
only the treatment services are essential but atberices such as registration,
laboratory services, infrastructural services, imgrsservices, dispensary, and
medicine services are found to be equally imporfianpatient satisfaction.

Observations during field survey and suggestions byespondents

During the field survey, DH Bhiwani, DH Charkhi DadDH Faridabad, DH
Fatehabad, DH Jind, DH Kurukshetra, DH Karnal, Diévit, DH Narnaul, DH
Palwal, and DH Yamuna Nagar were found to have égadte health care
services (medical, infrastructural, laboratory, amgdication). Most of the
medical staff members were found to be engagedimrpnimary duties. Among
the issues raised by respondents included longingaiime at registration
counters, long waiting time at sample collectiontoes and also for receiving test
reports from laboratories, inadequate number abktegion counters, scarcity of
medicines, lack of infrastructural facilities suah availability of seating facilities
for patients and attendants, lack of drinking wafacilities, unhygienic
conditions of toilets/washrooms, etc. Some of thetacles to service delivery
were related to insufficient consultation time,daaf responsiveness to patient
concerns, and prescription of medicines from markigst of the respondents
indicated their desire to have all services to &&lable under one roof. These
services must be provided efficiently and optimallpy hospital
administration/policymakers. Every district in Hana has a Quality Assurance
Cell (QAC) to oversee and monitor the quality afvigges provided by the DHs.
This cell must periodically recommend and implemagstematic changes
wherever necessary.

Conclusions

The present paper examines the elements thatsaffegpatient satisfaction at all
district hospitals in Haryana. Through exploratoigctor analysis, seven
components were identified: treatment servicesistegion services, laboratory
services, infrastructural services, nursing sesyicdispensary services, and
medication services (EFA). The CFA was used to ttesthypothesis that these
extracted components had a substantial impact tpatient satisfaction at DHs.
TSs, followed by NSs, ISs, LSs, RSs, DSs, and M@s,revealed to be the most
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relevant factors in predicting outpatient satigtactin DHs. This research
identifies the areas of concern that need systemaations to correct the general
course and enhance the overall quality of healtre.cdt helps hospital
administrators and policymakers to better managé ttesources and enhance
service quality by focusing on key aspects (pertoroe drivers).

Limitations and Scope for Future Research

The current research gathered opinions from owptstiat a specific point in time
throughout the survey period and was unable to eoenfhe situation before and
after that period. Only the highest levels of rederhospitals, i.e. District
Hospitals are included in the study. Due to timd ampense constraints, other
hospitals such as Community Health Centres, Subsbival Hospitals, and
Primary Health Centres could not be included inrdszarch.
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l. Introduction

Providing food to the people is the responsibildf the centre and state
governments. In this context, the central and gfaternments have introduced a
number of programmes and policies over time forugng the adequate
availability of foodgrains and other commaoditiesaang the general masses in the
country (Kumar, 2014; Kumar et al., 2015; Joshil&0 Some of these
programmes provide subsidised food while some stlpeovide employment
opportunities for income generation. The largebsilised food programme was
started during the 2nd World War in the form ofiaaing system in Bombay
(1939) which was especially meant for the urbarasré&ubsequently it was
extended to other cities and as many as 771 citege covered under this till
1946 (Kishore & Chakrabarti, 2015; Chander et @lL7). This rationing system
was totally dependent on the imported foodgrainferAindependence, this
rationing system was reintroduced as Public Distiiim System (PDS) in the
First Five Year Plan and was extended to ruralsa(Bhatia, 1985).Along with
foodgrains, other essential commodities were atfded in PDS. After Green
Revolution, the coverage of PDS was extended arglatved as a universal
scheme for the distribution of subsidised food he poor. A brief evolution
history of PDS in India has been depicted in Tdble

Table-1
Evolution of Public Distribution System in India
Name of Programme Time Details
Rationing System World War Il Subsidised food fdoan areas

Public Distribution System (PDS)  1950s General entitlement scheme
Revamped Public Distributic
System (RPDS)
Targeted Public Distributic
System (TPDS)

1992 Area based approach

1997 Income based approach

Provide free of cost foodgrains to
poor senior citizens

Provide highly subsidised foodgra
to poorest of the poor

Food Security Act 2013 Provide legal right to fdodhe poor
Source: Ministry of Consumer Affairs, Food and Public Diktrtion, Govt. of India

Annapurna Scheme 2000-01

Antyodaya Anna Yojana (AAY) 2001

Apart from the PDS, government has also initiateduanber of grain
based welfare schemes such as Antyodaya Anna Yd@AY), Annapurna
Scheme, Midday Meal Scheme to further support ta families, the disabled
and aged who do not have regular income supporth&te schemes were used
primarily to make the PDS more focused and targetedirds the poor and to
help reduce the overstock of food grains in théreéreserves.
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The government has also introduced the NationaldF8ecurity Act
(NFSA, 2013) for providing food security to pooropée (Tanksale & Jha, 2015).
Presently, this act covers up to 75 percent rumdl 30 percent urban population
of the country. Under the NFSA, two types of betiafiy households have been
identified; Priority Households (PH) and AAY houséds. The priority
households are entitled to receive 5 kg foodgrarisperson per month at the
issue prices of Rs. 3.00, Rs. 2.00 and Rs. 1.0&géor rice, wheat and coarse
grains respectively(Sandhu, 2014; Varadharajan420dlowever, the existing
AAY households receive 35 kg of foodgrains per letiodd per month. Thus,
over time, the PDS has evolved and it changed fx@mple rationing system to
a social safety system.

At present, Public Distribution System (PDS) is sidered as the most
important food security network introduced by thev&nment of India under the
Ministry of Consumer Affairs, Food and Public Distrtion. This is perhaps the
largest distribution network of its kind in the wibrand has also evolved as an
important poverty alleviation programme of the cahgovernment (Svedberg,
2012). It functions with the help of 4.63 lakh FRiice Shops spread all over the
country. It is operated under the joint respongibibf the central and the state
governments. The central government is responsdslgprocurement, storage,
transportation, and bulk allocation of food graimkile the state governments
distribute the same to the consumers through thableshed network of Fair
Price Shops (FPS). The allocation and identificatmf BPL/APL families,
issuance of ration cards, supervision and monioiire functioning of FPS's are
done by the state governments. The items distibutaler this scheme include
wheat, sugar, pulses and kerosene.

Il. Objectives

The present research paper aims to study the @&megj of Public Distribution

System in ensuring household level food securitshanhilly areas of Punjab and
Haryana states. The perception and satisfactioel l®f the beneficiaries
regarding the functioning of PDS have also beemmaxed to understand the
ground level situation.

M. Study area

The present study is conducted in the mountainegi®m of Punjab and Haryana
States. This hilly region is also known as Kandi fdap 1). Generally, the areas
falling at an elevation of more than 300m above mms@a level comprise the
Kandi belt in both states. It includes all landghathe Shiwalik Hills together
with a narrow strip of largely un-developed farndan the foothills. The belt lies
between the 30° 248’ to 36° 16 15" North latitudes and 70°4%0 76°56 54"
east longitudes.
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According to 2011 census, the population of tha &e18,35,343. Nearly
one-third of total population belongs to schedulestes. Majority of the
development blocks in the region have higher priigorof BPL population in
comparison to the most other blocks of the respediates. The main source of
livelihood in the area is mixed farming i.e. subsige agriculture supplemented
by livestock. Almost 33 percent of total workers @angaged in agriculture. Most
of the farmers have small (1-2 ha) or marginal l&ddings. High yielding
varieties of seeds are rarely used by farmershasatea is more suitable for
forest vegetation rather than crop cultivation dmidack of irrigation facilities,
undulating character of the terrain, and coarstuted soils. Cropping intensity
is low as compared to Punjab and Haryana as in ofdsie area, single crop is
grown. The fertilizer consumption per hectare ig/\tess in this area; the farmers
leave the fields fallow for few years to regain terility of the soil.
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V. Data and Methodology

This research work is based on both secondary amdagy data sources.
Secondary data related to Public Distribution Systeuch as number and
location of Fair Price Shops, humber of benefiesritype of commodities were
collected from Department of Food, Civil Supplies @onsumer Affairs of
Punjab and Haryana states. For evaluating the siecesperception dimension of
beneficiaries, the primary data were collected ughointerview schedule. The
schedule contained two parts. The first part cavdle demographic, socio-
economic profile of the beneficiaries and theirnomn regarding the functioning
of PDS. Questions related to quantity, quality awdilability of commodities,
behaviour of the owner of the Fair Price Shop (F&8) overall experience of
acquiring products from the FPS were asked frons#mpled beneficiaries. The
second part of the schedule covered questionscertas the perspective of the
owners of Fair Price Shops about the system. Thstiuns related to the timely
allotment of commodities, support of higher autties, attitude of the
beneficiaries etc were asked from the FPS owneoretents.

The effectiveness of PDS was analyzed based orefiponses obtained
from 189 beneficiary households selected througdtiied sampling procedure.
The FPS owner from each sample village/ward was miterviewed. Further,
tables, graphs and diagrams have been employedeserg data for analysis.
Distribution of Fair Price Shops as well as thedfmaries has also been shown
on maps prepared by using ArcGIS 9.3.

V. Results and Discussion

The results of the study have been discussed umdersections. In the first
section, working of Public Distribution System iraidi Belt has been discussed
through secondary data while in section second,effectiveness of PDS has
been evaluated through the perception of benesiaProblems faced by these
beneficiaries have also been explained in this@ect

i.  Public Distribution System in Kandi Belt

In this belt, PDS works administratively in the danway as it works in other
parts of the Punjab and Haryana States. The FoGiv& Supplies Departments
maintain a four-tier administrative set-up for PD&mely; state, district, block
and sub-centre levels. Punjab State Civil Suppliesporation (PSCSC) in
Punjab and Haryana State Federation of Consumessp€rative Stores Ltd
(CONFED) in Haryana with a three-tier structure atheoffice, district and
distribution centre) acts as the wholesale agentifi;ng food grains from FCI
godowns and stocks them at their district level ibale points from where FPSs
lift them on prepayment basis. The study areaahastwork of 2353 Fair Price
Shops and their distribution is shown in Map 2.
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Map-2

Kandi Belt

Distribution of Fair Price Shops
2016

(Data by €T Blocks)
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Source: Departments of Food, Civil Supplies and Consumeaifgfof Punjab and Haryana States.

It is clear from the map that the FPSs are very distributed over the
Shiwalik belt despite its hilly topography. Relatiy higher concentration of
these FPSs is found in the north covering Sujanpathankot and Hajipur
blocks. Hoshiarpur-l and Garhshankar blocks in ¢katre and Kharar, Dera
Bassi and Bilaspur in the southern part of the Kaett also have higher number
of such shops.

Generally the number of FPSs depends on the nuailzard holders in
a particular area. At present in the Shiwalik bedgere are nearly 5.7 lakh card
holders who are taking benefits of the subsidisext funder NFSA (Table 2).
The proportion of beneficiary households variesnfra maximum of 93 percent
of total households in Nurpur Bedi block to a minim of 33 percent in Pinjore
block (Map 3).
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Table-2
Shiwalik Belt: Distribution of Fair Price Shops and Card Holders by Blocks, 2016

S. Block No.of No.of PH No.of AAY Total ng'scger
No. FPS Cards Cards Cards FPS
1 Dhar Kalan 58 9675 428 10103 171
2 Sujanpur 117 16245 236 16481 141
3 Pathankot 213 34055 274 34329 161
4 Mukerian 78 18962 718 19680 252
5 Hajipur 81 11983 430 12413 153
6 Dasuya 77 16121 821 16942 220
7 Talwara 52 12658 1262 13920 268
8 Bhunga 65 16974 489 17463 269
9 Hoshiarpur-I 134 32766 609 33375 249
10 Hoshiarpur -l 92 19577 388 19965 217
11 Mabhilpur 77 19905 809 20714 269
12 Garh Shankar 123 27892 1587 29479 240
13 Saroya 25 10620 139 10759 430
14 Balachaur 49 17089 222 17311 353
15 NurpurBedi 60 18450 274 18724 312
16  Anandpur Sahib 101 29458 365 29823 295
17 Rupnagar 111 22171 204 22375 202
18 Chamkaur Sahib 46 10405 98 10503 228
19  Majri 71 17766 190 17956 253
20 Kharar 145 37523 611 38134 263
21 Dera Bassi 164 41517 1498 43015 262
22 Pinjore 61 27496 1716 29212 479
23  Morni 29 2756 115 2871 99
24 Barwala 19 9238 306 9544 502
25 Raipur Rani 33 6439 537 6976 211
26  Shahzadpur 34 12,046 581 12627 371
27 Naraingarh 52 18921 680 19601 377
28 Sadaura 34 8656 215 8871 261
29 Bilaspur 93 18154 1051 19205 207
30 Chhachhrauli 59 12243 651 12894 219

Kandi Belt 2353 557761 17504 575265 244

Source: Department of Food, Civil Supplies & Consumer AfaPunjab and Haryana States.

Nearly 50 percent blocks have more than two-thi@udeholds as
beneficiaries. These blocks make four isolateddoutiguous pockets. The two
large ones are respectively in the southern SHiwait (which covers Morni,
Barwala, Shahzadpur, Naraingarh, Sadaura and Bifgpsgnd the central part of
the study region (covering Garhshankar, AnandputhilaNurpurBedi,
Chamkaur Sahib, Saroya and Balachaur blocks). HEmeaining two small
pockets lie in the northern and north-eastern (@ufanpur, Hajipur and Talwara
blocks). All these areas of high proportion of Hemary households have
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comparatively hilly terrain. Majority householdsvieacasual labour as their main
occupation and hence dependence on PDS is moreaddoysome blocks of this
category particularly Chamkaur Sahib, Naraingaddzasira, Bilaspur do not have
disadvantageous relief as they are adjoining thglof Punjab and Haryana.
The proportion of beneficiary population is asctb® comparatively high
proportion of Scheduled caste population residingrd. As the PDS policy
focuses on the marginalized sections of societplacks having high scheduled
caste population, the number of beneficiariesse atore.

Map-3

Kandi Belt

PDS Beneficiary Households
2016

(Data by CD Blocks)
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Nearly 33 percent blocks have beneficiary houskhdbetween 50
percent to 65 percent. Major blocks of this catgdorm a continuous belt from
north to central part of the belt with one smaligghfalling in southern part over
Dera Bassi and Raipur Rani blocks. Considerablebeurnf these blocks also
have uneven topography and high proportion of sgleeldcaste population. Low
proportion of beneficiary households (less thanpBfcent) is a feature of only
areas falling around major urban centres such asdiparh and Hoshiarpur. Due
to comparatively higher level of urbanization, theidence of poverty is less and
people of these areas have employment opportunitiesarby urban places.
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The spatial distribution patterns of the FPS's thiedoeneficiaries of PDS
as discussed above reveal the coverage of thegmoge in the study area. To
look into its effectiveness, the population serped FPS has been calculated and
a comparison has been made with the norms setelstdte governments (Punjab
and Haryana).

It has been noted that in this belt, one FPS omemage serves 244
households which is much below the norm of 600 Bbakis set by the
government. This clearly means that people in ek are well served by the
scheme. The number of beneficiaries in the Punjel & 254 (equal to state
average) compared to 294 in Haryana part of thdystagion (Haryana state
average is 310 card holders). That means, the rmimaots blocks of Haryana are
better served than the rest of the state in tlgarce although they are behind the
Punjab part of the region.

i. Effectiveness of PDS — Respondents’ Perceptions

In this part, an attempt has been made to see hewPDS has, as a policy
intervention, been perceived by respondents. Ferpgarpose the responses of
189 beneficiaries have been evaluated with a pdatidocus on quality, quantity
and availability and regularity of PDS items, babav of the owners of the FPS
and overall working of FPS. It is important to eed#te that most of the
respondents belong to the marginalized sectioniseo§ociety. Nearly 66 percent
households belong to the scheduled castes folllye8 percent to general caste
and remaining 11 percent households to the backamadther backward castes.
Almost 60 percent beneficiary households have ddsimur as the primary
source of occupation. Only 8 percent are involvedplivate jobs. During the
survey, it has also been observed that nearly i€epehouseholds have been
getting benefits from the PDS despite having gowemt jobs. This points
towards the loopholes in issuance of the ratiodsa®cholars such as Jha et al.
(2013), Kumar and Mohanty(2012) and Bhat and Hus$aD12) have also
highlighted the corruption in the issuance of maticards in their respective
works. Thus, for the better efficiency of this pramme, the procurement and
distribution of cards should be transparent and fugandly (Ahluwalia, 1993).

Table-3
Kandi Belt: Sampled Households as per Ration card yipes
Type of Ration Card No. of Households Percentage
AAY 27 14.3
BPL 78 41.3
Atta Dal (Blue Cards) 84 44.4
Total 189 100

Source: Calculated from Field Survey Data, 2016.

According to NFSA, although there are two types baeficiaries;
Priority Households and AAY, but during the fieldrgey it has been noted that
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the beneficiaries still possess old ration cardsi0Ag the respondents, nearly
44.4 percent beneficiaries have Blue cards (Attd) Dssued by the state

government, 41.3 percent have BPL cards and onB/ldve AAY cards (Table

3).

The Blue card holders are found only in Punjab phthe Kandi Belt as
this policy was introduced by the Punjab stateQ@72

The effectiveness of PDS in providing food secutatythe people in the
study area has been evaluated from respondentspemive in terms of
following major issues related with the system:

i.  Availability and Quantity of PDS Commodities
ii.  Quality of PDS Commodities
iii. Regularity in Purchase of PDS Commodities
iv.  Location of Fair Price Shop
v.  Source of Information about Arrival of PDS Commaatit
vi.  Awareness of Beneficiaries
Vii. Behaviour of FPS Dealer
viii.  Working of FPS

i. Source of Information about Arrival of PDS Commodities:

This is one of the important issues concerningdiséribution of commodities
among the beneficiaries. It is clearly stated ia DS manual to inform the
beneficiaries much before the distribution of PEnis. In the present case, only
28.6 percent households got this information diyetbm the fair price shop
owners (Table 4). Nearly half (46 percent) of thmudeholds get information
from their neighbours regarding the arrival of feedgrains in the FPS. The
remaining one-fourth households come to know abwtarrival of commodities
in the shop through other sources such as annowmteghrough a public address
system in a Gurudwara or Panchayat ghar. This shbas the half of the
beneficiaries depend upon informal means and espdetheir unhappiness with
the system in this regard. Therefore, for the bettéciency of PDS, the FPS
dealer should inform beneficiaries regularly.

Table-4
Sources of Information about Foodgrains Arrival inFPS
Source No. of Respondents Percentage
FPS Owner 54 28.6
Neighbour 86 455
Other 49 25.9
Total 189 100.0

Source: Calculated from Field Survey Data, 2016.
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il.  Availability and Quantity of PDS Commaodities

In the study area, wheat is the main commodityritisted under PDS. A lar¢
majority (86%) of respondents said that they get only wheat uR@S and othe
food items are not given to them. Thus, a large bemof respondents are t
satisfied as far athe availability of food items is concerned. All respl@mts
remarked that commodities st as sugar, kerosene, and rice should be give
time. As per the PDS programme, each householdtidegl to get 35 kg whei
(5 kg per personand 2.5 kg pulses per month. However, in the eyt
households, the prescribed amount is not given eefixiaries. Half of the
beneficiaries reported that they receive wheat 4pkg head per month ai
sometimes the quantity is below 4 kg and is ndiceaht for meeting their need
Nearly 10 percent of the surveyed households boragien cards to buy whe
from the fair price shopsForty two percent of the households buy foodgr:
from the market, while 27 percent households boreithver from neighbours «
from friends and relatives. Therefore, the PDSoisfulfilling the needs of a larc
majority of por households in terms of quantity of foodgramshie Kandi bel

ili.  Quality of PDS Commaodities

Beneficiaries were asked about the quality of faechs received from FPS. /
far as the quality of wheat distributed is concdrmesarly 21 percent househs
termed it as good while 48 percent and 21 percktiteohouseholds termed it
averayje and poor respectively (Fic).

Fig.-1
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Source of Date Computed from Field Survey, 2016.
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In case of pulses, almost 46 percent beneficiamasponded that the
quality of pulses is good as it is provided in sdgbackets. But nearly 37 percent
used the term average for the quality of pulsesthadest (17%) defined it poor.
Sometimes they received the open packets of puisésad of sealed ones and
hence these were lower in quantity. The FPS owmsmonded to this complaint
by saying that they distribute whatever qualityytleceive from the godowns.
On the whole therefore, 83 percent beneficiary Bbakls reported good to
average quality of pulses while 69 percent repottedsame in case of wheat.
Ramaswamy and Balakrishnan (2002) studied theioekip between the
quality of FPS products and switch over to openketaand explained that poor
guality of foodgrains has resulted into less depeng on PDS commodities and
more on open market. The results of the preseny stupport his findings and
recommends that there is a great need of improvenmeguality aspect of
foodgrains distributed under PDS.

iv.  Regularity in Purchase of PDS Commaodities

Whether the beneficiaries buy the needed commadit@n the PDS or not is
another important dimension of the role of PDS mswring food security.

Regularity in purchase by the people is relatech wiieir requirement and
sometimes with their affordability. In the studyar nearly 36 percent (68) of the
total households reported that they purchase rdgut@mm the fair price shop,

while rest of the beneficiaries occasionally pusshiiems from FPS (Table 5).

Table-5
Monthly Purchase of Foodgrains from FPS
Monthly purchase foodgrains No. of Respondents
Yes 68
No 121

Source Calculated from Field Survey Data, 2016.

Many reasons have been reported by the householdsrregular
purchase from FPS. These include irregularity istritiution, poor quality of
commodities, old stocks etc. Almost 66 percent bBbakls blamed the irregular
distribution by the FPS which discourages them fparrchasing from it. On the
other hand 27 percent households responded thatodpeor quality of PDS
foodgrains they did not like to purchase it fromS-RVhile 5 percent of the
households reported that they do not get informatiegarding the arrival of
foodgrains in the FPS and hence they fail to bugly@ percent households
believe that old stock is distributed and they dvpurchasing on regular basis
(Table 6). In the opinion of the owner of FPS, tlaeg not getting rations from
godowns on time which results into irregular disttion.
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Table-6
Reasons for Irregular Purchase of Foodgrains from PS

Reasons for Irregular Purchase Respondents (percent
Irregular distribution by Dealer 66
Poor Quality 27
Lack of information on the availability of commaoieis 5
Supply of Old stock 2

Source: Calculated from Field Survey Data, 2016

In addition to above, about 39 percent respondeqmsrted that they do
not get their grains at their first visit. They leawo visit the FPS twice or thrice to
buy the stocks, as many a time they found the shoged and sometimes the
dealer tells them about unavailability of require@mmodities. A large
proportion also reported crowdedness as the reafsoregularity in buying the
commodities(Table 7).

Table-7
Reasons for Repeated Visits in FPS
Reasons for Repeated visits Respondents (percent)
Too much crowd 54
FPS does not have required items 22
To purchase in instalments 16
FPS is closed 8

Source: Calculated from Field Survey Data, 2016.
iv. Location of FPS

As far as the location of FPS is concerned, thezeoaly 23 FPSs (out of 38) in
sampled units and the beneficiaries of remainingdrpled units visit FPSs of
nearby villages for the ration (Map 4).

Almost 57.7 percent (109 out of 189) of the benefies travel less than
2 km to get the services. While 7.4 percent catddrs have to travel between 2
to 4 km and 6.9 percent (13) travel between 4 kn&o obtain the PDS services
from the fair price shops (Table 8). Almost onéhfibf the beneficiaries travel a
distance of more than 6 km. Some respondents remdhat the location of FPS
is not fixed and every time they have to visit ayndace. As a whole, location of
FPS is not much of a problem for the respondents.

Table-8
Distance of Fair Price Shop
Distance (km) No Respondents Percent
0-2 109 57.7
2-4 14 7.4
4-6 13 6.9
Above 6 38 20.1
Not Fixed (Mobile) 15 7.9

Source: Calculated from Field Survey Data, 2016.
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V. Awareness of Beneficiaries

For the success of any welfare programme, commamgreness is the principal

factor. Due to lack of awareness about the entélgnto receive service/goods
guantity and price, the possibility of manipulatibgp the FPS owner is much

more (Naik, 2009). In the present study, almospééent have been found to be
having knowledge about the exact quantity of th@modities prescribed by the

government to each ration card. As regards thee mi each commodity they are
getting under PDS, 41.2 percent respondents knewtadame (Table 9). The

awareness of the beneficiaries depends on theica¢idu level especially the

education of household head. In the sampled beasfibouseholds one third of

the household heads are illiterate. Therefoneefihancing effectiveness of the
PDS, actions should be taken to increase geneeaka@ss among the people.
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Table-9
Awareness level of Beneficiaries

Awareness Level No. of Respondents Percentage
Quantity 85 45.0
Price 78 41.2

Source: Calculated from Field Survey Data, 2016.
vi.  Behaviour of FPS owner

The beneficiaries were also asked about the belwawabFPS staff. Nearly 37
percent respondents considered their behaviourdigevhile another 33 percent
considered them rude. The remaining 30 percent gavepinion regarding the
behaviour of the FPS staff. Some of them suggetsiadthe dealership of the
shops should be renewed every year.

vii.  Working of FPS

A large number of respondents (47%) are not setisfiith the working of FPS in
their villages (Table 10). Nearly one third repdrtbat they are satisfied with it,
while the remaining 22 percent did not give anynagi regarding this.

Table-10
Working of FPS
Working of FPS Respondents (percent)
Satisfactory 31
Not Satisfactory 47
No Opinion 22

Source: Calculated from Field Survey Data, 2016

Respondents gave various reasons for their nosfaetion. They reported that
the ration cards have not been updated since atlom Among these card
holders, the BPL households have owned the ratodscfor more than 10 years
and some have for more than 20 years. Almost 60eperof AAY households

also possessed it for more than a decade. As Attadheme was introduced by
the Punjab Government (2007), households are miageBlue cards since 2007.
Nearly 60 percent respondents complained aboutinfiags of FPS. The FPS
owners did not open it on time. The informationameing the arrival of stock,

price of commodity, complaint number etc is als¢ digplayed on notice board
in the FPSs. Nearly 40 percent beneficiaries regdoabout the incorrect weight,
measures and manipulation of entries in the registe

As a whole, in the opinion of the beneficiaridse food subsidies are
very useful for their households. About 90 percerspondents mentioned that
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the ration should be provided regularly and momdfiiems should be included
under this scheme. Besides this, in order to erfsare security for one and all,
the amount of grains procured from PDS needs tonbeeased significantly.
Around 40 percent respondents also mentioned theat/ evillage should have a
FPS. The respondents have also been supporteciyPtB owners as they also
mentioned that the PDS working will be more effiti€ it is located within each
village.

VI. Conclusion and Policy Implications

Like any other area, in the kandi belt also, thelielDistribution System covers
largest proportion of the needy population. It fimes with the help of FPSs
which are fairly spread in all parts of this belt the regional level, the

proportion of beneficiaries is more in central awlthern part of the belt and
their concentration is comparatively less in aréasated adjacent to the
Chandigarh city. The results highlight that the §R& located in all parts of the
belt. Their distribution is fairly dense in blocksgving comparatively hilly

topography. Topography therefore, does not affeetdperations of PDS. The
number of FPSs rather depends on the number ofhwdders in the area. This
region, being low on its own production due to wofarable conditions is well

served by the PDS.

However, the analysis of primary data highlighteat the PDS at ground
level is suffering from many problems. Problemshsas non-availability of food
grains, unsatisfactory quality and quantity of comdities, incorrect weights and
measures, rude behaviour of FPS owners and un#itbdition of food grains
are faced by beneficiaries. It has also been fahatthe non-availability of food
grains is due to various reasons like storage esmtsport problems, irregular
supply from government, black marketing and lackgofernment supervision
and control. Even when the ration is availables df poor quality.

Therefore, in order to make this food programneressful, reforms are
required. Transparency in allotment of ration casldsuld be given priority as a
large proportion of the needed people still have een covered under this
scheme. Ration cards should be linked with Aadlcaads. The FPS should be
opened in every village and its infrastructure $thdne improved. Rigorous steps
should be taken to tackle the problem of corruptaineach stage of this
programme. Electronic Cash Register and computensat FPS is needed
which will enhance the transparency of the syst&egular monitoring and
supervision of FPS by the higher authorities i©orgity recommended. For
implementing PDS more efficiently at the micro levihe Chhattisgarh PDS
Model should be followed. Only after the improvensem problems faced by
beneficiaries, the PDS can achieve its avowed tibgeand helps in eradication
of poverty and hunger.
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Abstract: In this study the trend in growth of four variables viz., no of em@ses
(working), production, investment and employmentM8SMEs of India and Assal
during a fifteen year period viz. 2C-01 to 201516 is analyzed with the help of fo
mathematical curves. Instability in the two data sereexamined and compared with 1
help of Cuddy’s Instability Index. The study findse cubic form of model to be
describe trend in growth of almost all four var@blfor both India and Assa This
means that the growth path for almost all the variakilenot smooth or regular. Both
the initial and later stages, growth takes placd@ter rates. The variability/instability
growth in all four variables has implications fdapning. It means tit growth cannot b
expected to follow a regular pattern. More effdritare to be put in the beginning, ¢
only after a certain critical minimum effort, dobstantial gains take plac

Keywords. MSMESs, Trend Analysis, Instability Analysis, Mathatical Curves
1. Introduction

Small scale industries (SSIs) are the backbond@flndian Economy, with
robust contribution to the GDP, total manufactumdput, employment ar
exports. The erstwhile SSI sector has been renamsetthe Micrc Small and
Medium (MSME) sector with thenactmenof the path breaking MSMED A
2006. Itis estimated that the MSMEs in the Indian econoggoants for abot
30 percent of Gross Domestic Product, 32 perce@ros value Added (GVA
and 45 percent ofbtal exports of the country. As the second largasployer
(after agriculture), this sector engages aboutrtillion people in over 63 milliol
units spread across the country. /4 these enterprises offer a wide spect
(over 6000) of products for mé¢ consumption. The GVA in this sector
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growing consistently at around 11 percent annuallgcent years, which is more
than the GDP growth rate (Annual Report 2018-19i8iy of MSME, Govt. of
India). Experience of the last two decades cleexlyibits that the MSME sector
has not only survived competition but also, thendhorate of production in this
sector has been consistently higher than that efatlvindustrial sector. This
demonstrates the high degree of resilience andaliéify of this sector.

This sector has been assigned a crucial role indhieus 5 year plans of
India, and is an integral part of its Developmeimdustrial Strategies and
Policies. The first Industrial Policy Resolution ©948, and later the Industrial
Policy Statement 1977 and 1980, reiterated thatsthshould be laid on the
effective promotion and development of SSIs. Theve&hth Five Year Plan
documents, “MSMEs are more than just GDP earnéey are instruments of
inclusive growth which touch upon the lives of th@st vulnerable, the most
marginalized people. Yet this sector in succeshiveyear plans has not received
its due” (Patel, 2010).

The MSMED Act, 2006 adopted new concepts and difité as in

Table 11(a) and placed the entire non-farm seatdeua separate Ministry. It
may be noted that all data prior to 2006 are rdlabethe SSIs and subsequent
data is related to the MSMEs. In May, 2020,fe thev&@nment of India
announced further changes in the definition andema of the MSMEs,
substantially enhancing the investment limits ih tars - Micro, Small and
Medium, and introduced for the first time the nemadditional criteria of annual
turnover as in Table 11(b).

2. Rationale & Importance of the Study

MSME sector has evoked a great deal of interestngnmolicy makers and

researchers alike in recent years, because ofdhgaal role in generating mass
employment, employing local resources and indigeriawowledge, empowering
women, and widening the industrial base; therelmmuoting inclusive growth,

particularly in the regional economies of India.

The North East of India is a region that is abundamatural and human
resources, and a storehouse of rare indigenousl&dger and rich culture and
traditions. Despite all its potentialities, devetmmt in this region remains largely
elusive and growth of all industries - Large, Mediand Small, is tardy and lop
sided. The state of Assam is the gateway to théhNeaist and is industrially and
economically the most developed state of the regrat, when we compare its
performances with other states of India, Assam piesurock bottom positions on
most economic development and human developmerntatods. Although
Assam has a long history of industrialization, ydtiled to tap the advantages
and opportunities offered by changing times, arel itidustrial sector remains
largely concentrated around a few traditional lasgale industries like tea, oil
and natural gas. Ancillary industries failed towgraround these industries, and
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the huge natural and human resources of the sataims untapped and under
utilized. The MSME sector is in its nascent stagehis region as well as in the
state of Assam, with little diversification, inndian or modernization.

The critical role of small industries in promotiggowth in the regional
economies of India cannot be over emphasized. 8dadilitate this, we need
proper planning and conducive policies that arekéady scientific data and
analysis. It is in this backdrop that the presdénty has been undertaken. The
broad objective of the study is to facilitate thederstanding of long term
tendencies of the data sets relating to the growafiables viz. number of
enterprises, employment, production, investmentNMtSMESs in India and the
leading state of the North -East, Assam .This rhayexpected to guide in
manpower planning, choice of technique and theciefit management and
distribution of scarce resources in backward regibke the North-East and
formulation of suitable policies for balanced regibdevelopment.

3. Literature Review and Research Gap

Although there are many studies on different asp@&ft growth pattern and
productivity performance of the manufacturing sedtogeneral, at the macro
level in India; such studies on the small scaleugtidal sector is limited. Also
there are very few studies on the trend of growtthe MSME sector. Below, we
undertake a brief review of some important studies.

Most of these studies took note of the fact thatdhowth in industrial
employment lagged behind the growth of industm&estment and output. Thus
they took exception to the role of .small scaleustdes as purveyors of
employment.

In a study on industrialisation in Orissa, Vyasalnd Kumar (1997),
using ASI data on manufacturing sector of the stiaténg 1966-67 to 1988-89,
employed different functional forms to capture ttenin four variables viz.,
number of factories, number of employees, fixedtahpnd gross value added.
The industry group-wise and district-wise analygigh regard to the four
variables showed different growth curves amongalintog linear, quadratic, log
guadratic curves to be appropriate in each case.

In their study of growth performance of small scaldustries of West
Bengal, Mukherjee et al. (1999) obtained growtlesadf number of units and
employment for each district of the state from seleoy data, by fitting trend
curves and by averaging year to year growth rabes2b years. They found
considerable inter-district variations. Howeveerthwas not much difference in
year to year growth rates in individual districts.

Chakraborty (2005) in his study of the paper indust Assam based on
secondary data, estimated trend in growth of ouipith the help of four
mathematical curves viz., simple linear, quadratictd degree parabola, and
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exponential curves. He further examined instabilitthe data set by applying the
Instability Index developed by Cuddy et.al (1978)e results suggested that the
cubic form of model was most appropriate for thedgtof trend of the time-
series on output of the industries studied.

In a study on the performance of micro and smalierpmises in
Tamilnadu for the sixteen year period of 1991-92@067-08, based on secondary
data, Sivalingam et al. (2008pplied the regression model to estimate growth
rates. The results based on the trend line showpdstdive and good annual
average increase in all the indicators studied wiamber of units, fixed
investment, employment and production in the stHi@wvever, certain sectors
like textile, leather and automobile were facingf stompetition from both
domestic and international market. Policy interiamg In terms of infrastructural
support, direct catalytic subsidy, technical, infiation and marketing support
were the pressing needs of the hour for the dtadg,concluded.

The effects of globalization on Micro, Small and diten Enterprises
(MSMES) in India was studied by Sonia and Kansge®a (2009). They used
secondary data on the four performance indicati@rshumber of MSME units,
production, employment and export during 1973¢2008-09 , covering the
pre and post liberalization period, to calculdte tAnnual Average Growth Rate
(AAGR) It was found that the . AAGR was higher iththe four parameters in
the pre-liberalization period (1973-74 to 1989-89n in the post liberalization
period (1991-92 to 2007-08). They concluded thamtrary to expectations, there
was no improvement in the performance of MSMEshm post-reform period in
India. Bargal et al. (2009) employed similar meth@hd arrived at the same
conclusions

Gupta (2009) presented an empirical assessmelhiedfiture prospects
of small scale industrial sector of Punjab by usfgo Regressive Integrated
Moving Average (ARIMA) model through Box-Jenkinse Horecasted a bright
future of small industrial sector of Punjab but med that growth in the number
of units and employment would probably be slowemtthat of investment and
production. The author called for drastic changeghie industrial policy of
Punjab and pressed for a package of incentivesniptfor existing industries but
also for new ventures.

Bargal et al. (2009) tried to evaluate the perfaoraeaof the small scale
industries at the allndia level, using secondary data. They estimadiedMAGR
and CAGR for four parameters viz., employment, nemiif units, exports and
productivity, in the pre and post reforms periogasately. It was concluded that
no significant change had taken place in the pevdoce of the small scale
enterprises in the post reforms period despitentiaerous supporting schemes
and policies of the government.
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Kumar (2010) tried to ascertain the growth pattamd productivity
trends in small scale rubber and plastic produdsstry of Punjab based on 25
years secondary data. He estimated the averagalagnowth rates (AAGR) and
compound annual growth rates (CAGR) of four vaegabliz., production,
employment, investment and number of units. It ieed that while in the
overall period studied, there was significant gtowt all the variables; there was
sluggish growth in employment and number of uniisthe post economic
reforms period. However, productivity of both lab@md capital had increased in
the post reforms period.

The literature survey as outlined above revealsttiere have been only
a few attempts at applying the technique of mathieadacurve fitting to depict
trends of growth in the industrial sector in geheaad the MSME sector in
particular. Such studies on the MSME sector in Asssa conspicuous by its
absence.

4. Data and M ethodology

Various statistical/mathematical techniques mayelmployed to interpret time-
series data sets. In this study, the trend in dr@fthe four variables viz. number
of enterprises, investment, employment and prodads analyzed with the help
of mathematical curves.

Curve fitting is the process of constructing a eur mathematical
function that has the best fit to a series of dadénts, possibly subject to
constraints. These curves have a descriptive dsaweredictive purpose.

Curve fitting tends to be arbitrary as differentnfis of functions may be
employed, which may range from simple to very cargunctions.

The most popular and widely used method of fittimgithematical
function to a given data set is the OLS or ordirlagst squares method. In case
of time series data, the variables under studyeapeessed as a function of time.
In our study, at first, the data on production anegstment (monetary data) have
been expressed in terms of constant prices (base20d1-12). Subsequently, the
data corresponding to the four variables viz., nend§ enterprises, employment,
investment and production is fitted to four differanathematical curves, viz.,
Simple linear curve, Second degree parabola or Qtiaccurve, Third degree
polynomial or Cubic curve and Exponential curve.

Simple linear : Y=Bo+Bt +p. - 0]
Second degree parabola or Quadratic curve= + Byt + Bt? + 1 .-- (ii)
Third degree polynomial or Cubic curve ¢ B + Bt + Bot® + Bat>+ .- (iii)

Exponential curve : ¥=BB:it. e (iv)
Or
INY=InBo+ tInBy + INe. cevveveeveee (V)
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where Y denotes dependent variable for which grawtk is estimated
viz., no of enterprises/ employment/ investmenddpiction; t is time period in
years,3q is intercept termB,’s, B.'s, Bs's are coefficients of trend valugs; is
error term.

The study adjudges the models for their suitabtiitythe given data-set
through accuracy estimates liké Rdjusted R t and F values. Further, in order
to test variability in the two series, we emplowigely used Instability Index !
developed by Cuddy et al.(1978). Thesluseful to compare two or more time
series and determine which is more stable. Theficumeft of variation (CV) is
the most commonly used measure of instability. H@ré has some limitations.
The | is a better measure than CV as it is inherentlysteld for trend. The CV is
computed using the following formula

C.V. = (Standard Deviation/Mean) x100.

Since the jIcomputes the degree of variations around the treatter
than around the mean, the CV is multiplied by squaot of the difference
between unity and adjusted coefficient of multigégerminations (R?) to obtain
the Instability Index. The original formulation tbfe | is

l; = (SEETY) x100,

Where SEE is standard error of the trend line eg#s) Y is average
value of the time series data.

It can be reduced to the following form
l,= CW(1-"RY.

In this study, Instability Index has been calcudafer the different trend
equations, and the equation showing least valugi®tonsidered to be the best
model for each of the four variables separatelgase of India and Assam. The
instability index is an ideal measure of goodndsiit @f the model. Smaller the
value of the index greater is the goodness off fihe model.

It is noted that time series data for the MSME @edat particular, is
difficult to find. The most reliable and continuowata on manufacturing
industries in India is to be found in the Annualn®y of Industries .But this
source does nhot publish data for small scale matwiag industries separately.
Notwithstanding the limitations, this study makese wof whatever annual time
series data relating to the four variables viz. bem of enterprises,
production/output, employment and investment falidrand Assam are available
in the various editions of Annual Report of MSMERI| and Economic Survey
Reports of Assam. The production data relates @081 to 2012-13 for India
and 2000-01 to 2010-11 for Assam, as subsequeat aatproduction is not
available in the above reports or other comparabiegces. The data on number
of enterprises and employment for India is from @0Q to 2015-16, and for
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investment in India is from 2000-01 to 2014-15. &ah number of enterprises,
employment and investment for Assam is from 200@e02015-16. {See Tables
12 (a) and 12 (b)}.

It may be stated that Production/Output(O) in tkeeosidary data has
been measured in terms of total money value of ymdoh in current prices.
Labour(L) is measured in terms of humber of empésyer workers. Capital(K)
refers to fixed investment measured in monetarynserThe authors have
expressed the data on total production and fixeelstment in India and Assam in
terms of constant prices (base year 2011-12), usirnigble deflators. The all
India wholesale price index of manufactured comitieslihas been used to
deflate gross output /production for both India &sdam, as state level deflators
were not found. Likewise, the all India wholesal&cg index of machines and
tools has been used for deflating the fixed invesinfigures for both India and
Assam. Since the given time series data for evear ys cumulative data; for
deflation, we have taken non-cumulative data byragbng previous year’s data
from current year's data. After deflation, we agaimulated the data and all
further calculations were done based on this ddtas the influence of the data
of all previous years prior to our study perio@lisninated.

6. Results and Discussion

Trend in the growth of number of enterprises, emmpient, investment and

production during the study period is being examifer India and Assam

separately with the help of four models viz., siemphear, quadratic, cubic and
exponential. The coefficients of determinatioh) R scores and instability index
have been estimated for each of the models fdoatlvariables and presented in
tables 1 to 4 for India and 5 to 8 for Assam in Appendix. The best fit curve in

each case is plotted graphically and presentdueifiarm of figures 1-8.

It is observed from table 1 that most of the t esdior the regression
coefficients of the different models are statidlycaignificant. Also the F scores
in each case are found to be statistically sigaifiamplying the overall goodness
of fit of the models. However, the “Rand the adj. R are highest and
correspondingly;lis lowest in case of the cubic model. Thus valiiglis least in
the cubic model and it may be considered to bentlost appropriate model
depicting trend in growth of number of enterpriseidia.

From the graphical plot of the cubic form of model number of
enterprises in India as depicted in figure 1, gaen that the cubic curve increases
at an accelerated rate from 2002-03 up to 200%ft6r which it increases at a
decelerated rate. Except for two outliers in 2085a@d 2006-07, the curve fits
the rest of the data points fairly well.

Table 2 relating to employment in India revealst timajority of the t-
scores of the regression coefficients are stagi$yicignificant and so are the F
values of all the models. Th& Bnd adj. Rhowever are found to be highest, and
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the | to be the lowest in case of the cubic equatiois. $een in Figure 2 that the
cubic curve of the data on employment for Indiaréases at an accelerated rate
from 2003-04 up to 2009-10, after which it incresaaé a decelerated rate. Other
than the two outliers in 2005-06 and 2006-07, thieic curve well fits the data
points.

It is noted from Table 3 relating to investmentliaia that majority of
the t-scores are statistically significant, alorithwhighly significant F-values for
all the models. But Rand adj. R are highest and, Is lowest in the cubic
equation. It is seen in Figure 3 that the cubiwewf the data on investment for
India, increases at an accelerated rate from 2@0330to 2009-10, after which it
increases at a decelerated rate. Other than theutliers in 2005-06 and 2006-
07, the cubic curve well fits the data points.

With regard to production in India, it is surmisédm Table 4 that
majority of the t-scores as well as all the F-ssa@ee statistically significant. The
R? and adj. Rare highest and expectedly, thésllowest in the cubic equation. It
is seen in Figure 4 that the cubic curve of theadat production for India,
increases at an accelerated rate from 2003-04 up0@8-9, after which it
increases at a decelerated rate. Other than theutliers in 2005-06 and 2006-
07, the cubic curve well fits the data points.

From Table 5 it is observed that all the t-scores the regression
coefficients for each model are statistically sfigaint. The F scores are also
found to be statistically significant in all theufomodels. However, the?’Rand
adj R are highest and is the lowest in case of the cubic model. Thusaly be
considered to be the most appropriate model fod#ta set. There are no outliers
in the observed data relating to number of entsegriof Assam as depicted by
Figure 5. The cubic curve fits the data almostquzly.

It is observed from Table 6 that all but one of thecores for the
regression coefficients are statistically significaut of the four models. The F
scores are also found to be statistically signifiéa all the models. However, °R
and adj. Rare highest and correspondinglyisllowest in case of the exponential
model which may be considered to be the most apiatepmodel depicting trend
in growth of employment in Assam. In Figure 6, gxgponential curve increases
at a slower rate till 2012-13, after which it ineses exponentially. Except for
outliers at time point 2012-13 and 2013-14, thevetits the data very well.

Table 7 relating to the investment in MSMEs of Ass&veals that the t
scores of all but one of the coefficients are stigtlly significant. The F scores
are also found to be statistically significant &irfour models. However, Rand
adj. R are highest and the ik significantly low for the cubic equation as
compared to the other three forms of trend equati®hus it may be considered
to be the most appropriate model in case of investrim Assam. It is clear from
Figure 7 that there are no outliers in the origidata, the cubic curve for
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investment increases at an accelerated rate d@@4-@5, and the curve fits the
data almost perfectly.

Table 8, relating to production in MSMESs in Assaapitdts that almost
all the t scores of regression coefficients aréissizally significant. The same is
true of F scores in all the models. Further exationashows that the Rand
adj.R are equal to 1 and henceelqual to zero for the cubic equation. The
graphical plot of the cubic form of model is depittby Figure 8. There are no
outliers and the data follows a smooth path.

Thus it may be deciphered from Table 9 that thaécctdym of model is
the best for the study of trend in number of entsgs, employment, investment
and production in case of India, while for Assahe tubic form best describes
trend in growth of number of enterprises, investiai production whereas the
exponential model best fits the data for employm&fakraborty (2005) in his
study of the paper industry of Assam, found theict@itom of model to be the
most appropriate for the study of trend of the tgedes on output of the
industries.

With regard to variability of the series, Table d€picts that among the
four variables, the data relating to productiothiss most stable in case of India as
well as Assam. However the instability in all trexies is much higher for India
than Assam.

7. Conclusions and policy implications

From the trend analysis, it is concluded that thbic form of model best
describes trend in the growth of all four variablés, number of enterprises,
employment, investment and production for bothdraid Assam, except for the
employment data of Assam, which is best depictedheyexponential model.
This means for our study that the growth path forost all the variables is not
smooth or regular. Both at the initial stage andrlatage, growth takes place at
slower rates, which is generally true of economiemmmenon. After initial
growth at slower rate, there is an accelerated tyrgath which continues till it
reaches a maximum point, from where growth consnibet at nominal or zero
rate, which may be called the saturation levelhaft tvariable or phenomenon.
This may be due to rigidities of scale with respecsome uncovered factors or
due to environmental or structural factors. Thipasticularly true of the all India
series in our study, whereby it may be said thatghturation levels have been
reached in case of all four variables. In the aafsAssam, it may be surmised
that this level is yet to be reached as all thealdes are found to be in the
accelerated growth path.

The variability/instability in all the series is wtu higher for India than
for Assam. This is discerned from a glance at thgiral data itself in Tables
12(a) and 12(b). There is a clear and significantg in all the variables in the
year 2006-07 in case of India, following the definhal and procedural
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changes as per the MSMED Act 2006. But no suchgdhavas visible in
Assam. This is why the series relating to Assameappto be more stable. It
points to the fact that the governmental policy sueas have had little impact on
the MSME sector in Assam.

Putting together the results, we suggest the fatigwolicy guidelines
for the MSME sector.

The variability/instability in growth in all fourariables has implications
for planning. It means that growth cannot be exguttd follow a regular pattern.
More efforts have to be put in the beginning, amdy after a certain critical
minimum effort, do substantial gains take placet Ba gains do not maintain the
increased momentum and sooner or later, taper domdnassume a stagnant or
very slow rate. This points to the need for extifares in the later stages to
maintain growth with stability.
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APPENDI X

Table-1
Estimated Trend Equations and Instability Index for
Number of Enterprisesin India

Trend Cosfficient R? AdjR? F  Instability

Equation B B, B, Bs; Index (1;)

Linear 23.1 35.098 -- -- 0.886 0.877 100.890* 19.25
(t=0.727) (t = 10.044)*

Quadratic -4.531 44.845 -0.610 -- 0.890 0.871 48.442* 19.72
(t=-.085) (t=2.928)* (t=-0.655)*

Cubic 116.019 -33.254 11.209 -0.492 0.925 0.905 45.533* 16.90

(t=1.666) (t=-0.911)(t = 2.151)** (t = -2.295)*

Exponential 4.391 0.142
(t=28.386)* (t=28.316)*

- -- 0.842

0.830 69.152* 22.63

*Significant below 1 percent level **Significabelow 5 percent level ***Significant below 10 gent level

Figure-1
Cubic Curve plot for Number of Enterprisesin India

700 +
600 -
500 -

200 - /

100 -

400 -
ol //’

Trend in Enterprises: India

8 9 10 11 12

—— Observed Cubic

13 14 15 16

Table-2
Estimated Trend Equations and | nstability Index for Employment in India

Trend Coefficient R? AdjR? F I nstability
Equation B B B: Bs Index (I;)
Linear 87.39 74.174 - -- 0.890 0.882 112.938* 17.91
(t=1.295)(t = 0.627)*
Quadratic -15.424 108.448 -2.016 -- 0901 0.885 58.993* 17.68
(t=-0.142) (t=3.7)* (t = -0.203)*
Cubic 248.747 -53.944 21.157 -0.909 0.936 0.920 58.571* 14.75
(t =1.827)** (t = - 0.802) (t = 2.338)** (t = -2.592)*
Exponential 5.314 0.128 - -- 0.840 0.829 73.550* 21.57

(t= 6.933)* (t = 8.576)*

*Significant below 1 percent level  **Significahelow 5 percent level
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Figure-2
Cubic Curve plot for Employment in India
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Table-3
Estimated Trend Equations and I nstability Index for Investment in India
Trend Coefficient R?> AdjR? F I nstability
Equation Bc B: B: B: Index (1)
Linear -2.745E7  1.201E7 - - 0.901 0.894 118.767* 26.84
(t=-2.739)* (t = 10.898)*
Quadratic -3.049E7 1.309E7 - 67031.713 - 0.902 0.885 55.071* 27.95
(t=- (t=2.666)** (t=-0.225)
1.787)%+
Cubic 7.321E6 - 1.141E7-154469.362 3.640E6 0.932 0.914 50.447* 24.17
(t=0.325) (t=-0.967)(t = 2.225)** (t = 2.159)***
Exponential 14.335 0.335 - - 0.838 0.825 67.211* 34.48

(t=36.407)* (t=8.198)*
*Significant below 1 percent level**Significant lwel 5 percent level***Significant below 10 percest/él.

Figure-3
Cubic Curveplot for Investment in India
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Table-4
Estimated Trend Equations and I nstability Index for Production in India

Trend Cosfficient R? AdijR?> F  Instability

Equation Bo Bs B: B: Index (1;)

Linear -3.401E7 1.941E7 - -- 0.923 0.916 131.042 22.39
(t=-2.528 ) (t = 11.447 )* *

Quadratic -3.171E7 1.849E7 65729.9 -- 0.923 0.907 59.662* 23.56

(t=-1.352) (t= 2.399)** (t = 0.123)*
Cubic 3.232E7 - 2.802E7 8.071E6 -381181.362 0.963 0.951 77.956* 17.10
(t=1.211) (t=-1.762)(t=3.117)* (t=- 3.127)*

Exponential 15.920 0.290 - -- 0.906 0.897 105.602 24.80

(t=71.1074)* (t=10.276)* *

*Significant below 1 percent level  **Significhelow 5 percent level ***Significant below 1@izent level

Figure-4
Cubic Curveplot for Production in India
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Table-5
Estimated Trend Equations and I nstability Index for
Number of Enterprisesin Assam

Trend Coefficient R?> AdjR? F I nstability
Equation Bc B: B: Bz Index (I;)
Linear 14021.2 1833.469 -- -- 0.993 0.992 1943.666* 2.645
(t = 34.867)* (t = 44.087)*
Quadratic 12636.155 2295.151 -27.158 -- 0.997 0.996 1855.013* 1.871
(t=29.59)* (t=17.839)* (t=-3.691)*
Cubic 11057.008 3265.889 - 165.679 5.4320.999 0.999 3424.051* 0.936
(t =25.634)* (t = 15.327)* (t =- 5.778)* (t = 4.890)*
Exponential 9.681 0.067 -- -- 0.951 0.947 271.180*
(t = 246.706)* (t = 16.468)* 6.812

*Significant below 1 percent level **Significant loev 5 percent level ***Significant below 10 percdatel
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Figure-5
Cubic Curve Plot for Number of Enterprisesin Assam
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Table-6
Estimated Trend Equations and | nstability Index for Employment in Assam
Trend Coefficient R?  AdjR? F  Instability
Equation Bo B: B2 Bs Index (I1x)
Linear 33975.9  14915.299 - - 0941 0937 222625+ 11.43
(t=3.515)* (t=14.921)*
Quadratic 71514.891  2402.302 736.059 - 0979 0.976 307.930*
(t=7.401)*(t = 0.918)**  (t=4.920)* 7.06
Cubic 47079.102 17423545  -1407.432 84.058 0.987 0.984 310.937*  5.76
(t=3.959)% (t=2.966)** (t=-1.780)"** (t=2.744)*
Exponential 11.068 0.097 - - 0.987 0.986 1082.006*  5.39

(t=389.829)* (t =32.894)*
*Significant below 1 percent level **Significanelw 5 percent level *** Significant below 10 pent level

Figure-6
Cubic Curve Plot for Employment in Assam
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Table-7

Estimated Trend Equations and Instability for Investment in Assam

Trend Coefficient R® AdjR? F Instability

Equation Bo B B, Bs Index (1x)

Linear -50795.228 22830.366 - - 0973 0971 508331  13.10
(t=-5.188)* (t=22.546)*

Quadratic 10328.465 3594.028 412.306 - 0.994 0.994 1173.241* 5.96
(t=2.959)* (t=3.580)* (t=6.758)

Cubic 19583.233 -8609.089  3311.552 -97.555 0.999 0.999 5193.895* 2.43
(t=4.445)* (t=-3.956)* (t=11.308)* (t=-8.579)*

Exponential 9.531 0.225 - - 0.947 0944  252.329* 18.20

(t= 69.695)* (t = 15.885)*

*Significant below 1 percent level

** Signifiot below 5 percent level *** Significant beld@ percent level

Figure-7
Cubic Curve Plot for Investment in Assam
Trend in Investment: Assam
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Table-8
Estimated Trend Equations and | nstability Index for Production in Assam
Trend Coefficient R? AdjR? F I nstability
Equation Bo B: B: Index (1x)
Linear -42135.527 42184.841 -- - 0.944 0.938 152.762* 16.99
(t=-1.820) (t=12.360)*
Quadratic  48754.893  235..416 3495785  -- 0.995 0.994 787.489* 5.29
(t=3.880)* (t=-0.049) (t=8.948)*
Cubic 4801.222 36541.470 -3749.326 402.506 1.000 1.000 1.035E4* 0
(t=1.049) (t=11.571)* (t=-6.267)* (t = 2.245)*
Exponential 10.609 0.234 - - 0.978 0.976 408.542* 10.57
(t=135.142)* (t=20.212)*
*Significant below 1 percent level **Significanelow 5 percent level ***Significant below 10 pertdevel
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Figure-8
Cubic Curve Plot for Production in Assam
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Summary results are presented in Tables 9 andlbt@be
Table-9
Summary of Best fit M odel for India and Assam
Variable Best-fit Model
India Assam
No. of Enterprises Cubic Cubic
Employment Cubic Exponential
Investment Cubic Cubic
Production Cubic Cubic
Sour ce: Summarised by authors from Tables 1- 8.
Table-10
Summary result of Instability Index for India and Assam*
Variables Instability Index
India Assam
No. of Enterprises 16.9 0.936
Employment 14.75 5.39
Investment 24.17 243
Production 17.10 0.00

Source: Summarized by authors from Table 1- 8.
*Based on the best fit model in each case

Table-11(a)
Old Definition of MSMEsin India

Investment in plant and machinery/equipment(excluding land and building)

M anufacturing Enterprises Service Enterprises

Micro Upto Rs. 25 lakh Upto Rs. 10 lakh

Small  More than Rs. 25 lakh and upto Rs. 5 Crore

More Barl0 lakh and upto Rs. 2 Crore

Medium More than Rs. 5 crore and upto Rs. 10 Crore More Rwar® crore and upto to 5 Crore

Source: Chapter 3, MSMED Act, 2006, Ministry of MSME, Gowff India.
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Table-11(b)
New Definition of MSMEsin India
Manufacturing & Services Enterprises
*Composite Criteria: Investment & Annual Turnover (AT)

Micro Invt < 1 crore
AT < 5 crores

Small Invt < 10 crores
AT < 50 crores

Medium Invt < 50 crores

AT < 250 crores
Sour ce: Ministry of Finance, GOI

Table-12(a)
Number of Working Enter prises, Employment, Production and Fixed | nvestment
of MSMEsin India during 2000-01 to 2015-16

Years No.of Employment Production Adjusted values Fixed Adjusted values
working  (in Lakhs) (inRs  of Production (in Investment (in of fixed

enterprises Crores) Rs. Lakhs)Base RsCrores) investment (in
(in Lakhs) Current year:2011-12  Current Prices Rs. Lakhs) Base

Prices year: 2011-12

2000-01 101.1 238.73 261297 8447741.192 146845 1165869
2001-02 105.2 249.33 282270 11819606.14 154349 &(B06
2002-03 109.5 260.21 314850 16926189.22 162317 82658
2003-04 114.0 271.42 364547  24288707.73 170219 (98836
2004-05 118.6 282.57 429796  33388986.67 178699 HH45
2005-06 123.4 294.91 497842  42659558.88 188113 599975
2006-07 361.76 805.23 1198818 132991517.6 868543.84278128.41
2007-08* 377.36 842.0 1322777 148238627.1 920459.8P967558.54

2008-09* 393.7 880.84 1375589 154358210 977114.75008734.71
2009-10*  410.80 921.79 1488352 167143130.6 1038846. 102514813.6
2010-11*  428.73 965.15 1653622 184856957 1105934.0909462747.4
2011-12*  447.64 1011.69 1788584 198353157 1182457.6.117145102.4
2012-13* 467.54 1061.40 1809976 200384685.9 1268763 125526122.7

2013-14*  488.46 1114.29 # # 1363700.54  134547109.9
2014-15*  510.57 1171.32 # # 1471912.94  144600287.2
2015-16* 633.88 1109.89 # # # #

Source: Various issues of Annual Report of MSMEs from 2@06to 2017-18, Ministry of MSMEs, Gol.
*Projected, # Not available
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Table-12 (b)
Number of Working Enter prises, Employment, Production and Fixed | nvestment of
MSMEsin Assam during 2000-01 to 2015-16

Year No.of  Employment Production (in Adjusted values of Fixed Adjusted values of
working Rs Lakhs) Production Base Investment fixed investment
enterprises Current Prices  year:2011-12  (in RsLakhs) Baseyear:2011-12
2000-01 14453 64623 115303 38881.2892 22009 10856.92167
2001-02 16981 76161 131316.81 64626.96445 26897.95 17497171
2002-03 19227 87276 147696.41 90300.31868 31766.89 24058179
2003-04 21591 99071 166673.31 118414.2446 38965.71 33562523
2004-05 23658 108467 186371.51 145887.3269 46085.89 4225810
2005-06 25740 119247 209312.37 177141.9045 69862.77 7198215
2006-07 27912 131099 234827.04 210021.6339 79145.49 8142653
2007-08 29604 141570 279548.01 265028.9771 105782.91 1109238
2008-09 31315 154484 329183.11 322543.5773 132131.17 1383980
2009-10 32993 167271 397639.91 400158.9968 162032.85 173583
2010-11 34207 177729 479318.88 487703.4449 187590.44 190631
2011-12 35494 190932 # # 215366.59 224810.2181
2012-13 36945 202603 # # 242764.06 251508.2009
2013-14 38805 265574 # # 273863.14 281058.8281
2014-15 41434 286070 # # 300786.43 306071.1748
2015-16 43332 299918 # # 326384.39 329792.7576

Source: Various issues of Economic Survey Report, Assam f2010-11 to 2017-18. # Not available.
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digitalized and robotized. But sanitation work {8l @ manual work. Many of
these jobs exist in the informal economy, and theskkers are not recognized
for the work that they do, nor are they protectgdasic labor rights. Recurrent
news items about sewer deaths, pit collapses,llmedses are often dismissed as
isolated incidents rather than part of a systessae.

Under Indian Constitution article 21 guaranteestritp livelihood or
work, right to life and Liberty and right to healtimd so on. Under DPSP Article
41 talks about right to work, to education and ubksistance in certain cases.
Here public assistance guarantees safe and satmrto lall citizens of this
country. Again Article 43 clearly states that ittiee duty and responsibility of
states protects all workers with suitable legiskatand economic organization.
The Constitution of India’'s Preamble is Null withahese three words i.e.
Justice, Liberty and Equality.

The plight of the sanitation workers in India isheard and unheeded
sound. Media often reports about sewer deaths dmiéty will forget it easily
and it won't attract mass attention. This studyecsvnumber of areas like
vastness of sanitation workers in India, pathatieditions of sanitation workers,
social and economic status of sanitation workegattts due to sanitation related
works and an alternative livelihood to sanitatioorky

a) Who ar e sanitation worker s?

According to World Health Organization, The termitation workers refer to all

people—employed or otherwise responsible for clegninaintaining, operating,
or emptying a sanitation technology at any steghef sanitation chain . This
includes toilet cleaners and caretakers in domesiiblic, and institutional

settings; those who empty pits and septic tanke dumit and other fecal sludge
handlers; those who clean sewers and manholeghasd who work at sewage
and fecal waste treatment and disposal sites (Bpbdvisors, 2017)

Improving the working conditions of sanitation werk would
contribute to four of the 17 Sustainable Developi@oals (SDGs), to hame a
few: end poverty in all its forms everywhere (SD3¥ promoting access of the
poor to basic services; ensure healthy lives anthpte well-being for all at all
ages (SDG 3) by reducing exposure to unsafe ch&snara the job; ensure
availability and sustainable management of watdrsamitation for all (SDG 6);
and focus on decent work (SDG 8). The SDG framewdfidrs an opportunity to
revert and improve the situation of sanitation veosk(WHO, 2019).
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Table-1
Different Types of Sanitation workers

.
Toilet/ Emptying Conveyance Treatment End use/disposal
conTent ' ' '

Sweeping Manual emptying | Manual transport | Treatment plant Manual disposal
work

Latrine cleaning Fecal sludge Mechanical Mechanical
handling transport Sewage treatment | disposal

Domestic work )
plant cleaning

Mechanical Sewer cleaning
emptying . Sewer and pumpin JWastewater ‘?‘”d
(including septic Station maintenanc=SIUdge handling at
School toilet tank desludging) " sewage treatment
cleaning Manhole cleaning | plants

Community/public
toilet keeping

Municipalities,
government, and
private offices
cleaning

Source: Adapted from Dalberg Advisors 2017.
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Table 1 shows the types of sanitation workers, itddon work’
includes emptying toilets, pits and septic tankdéeeng manholes and sewers to
fix or unblock them; transporting faecal waste; kiog treatment plants; as well
as cleaning public toilets or defecation around @®rand businesses. A study
conducted by Dalberg Associates in 2018, estimatedlion sanitation workers
in various urban locations across India. They weaegorised into nine broad
types of sanitation workers identified along thaitsdion value chain, including
those engaged in cleaning sewers, cleaning latrifsecal sludge handling,
railway cleaning, work in waste treatment plantsnmunity and public toilet
cleaning, school toilet cleaning, sweeping andrdcéeaning, and domestic work
(Dalberg Advisor, 2017) .

b) Lack of data on sanitation workers:

One of the striking challenges that the sanitationkers face in the country, in
addition to the various vulnerabilities and hazattist they face in their day-
today work, is the fact that various levels of goweents are not even counting
them(WHO, 2019). We do not have reliable statisticpeople who are engaged
in this kind of work. This problem cannot be addesswithout having a detailed
understanding of the depth and width of this labfmuce. How many of these
workers are engaged across states and towns? As lobal bodies recently
started to contract out this work to individuals agencies, the need and
compulsions for keeping and tracking such work asamount. The currently
available data are limited to this issue of marsgalvenging. The available data
on manual scavenging from various sources providerdradictory picture of
the situation (WHO, 2019).

I. Objectives of the study
1) To understand the Indian scenario of sanitatiorkess:
2) To assess the actual quantity of sanitation warkemdia.
3) To understand the challenges faced by sanitatakers.

4) To identify areas of action for building a corted effort to improve
the conditions of sanitation workers.

1) Indian scenario of sanitation workers

A substantial formal and permanent sanitation wandd is now in India, with
basic working conditions, protected by law. Howeverdesirable and high-risk
jobs are typically subcontracted to temporary imfak workers. Manual
sanitation work includes daily cleaning, carryirdisposing of, or otherwise
handling untreated human excreta from latrineshogeins, pits, or railway
tracks. Sewer workers and drain cleaners enterrseamel manholes to manually
remove solid waste and other debris blocking theesgge system. An estimated
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one manhole worker dies unblocking sewers by hamdyefive days in India
(BBC 2018). This number may actually be larger bseamany deaths are
underreported. Low-grade manual sanitation wonoerly paid. Workers most
likely do not have fixed wages and are often vistiof extortion—some workers
report getting paid in leftover or basic food ite(hkiman Rights Watch 2014).
Both men and women work as manual sanitation werkEnose perceived to be
of a lower caste suffer discrimination in healtlrecaeducation, employment,
access to land, and employment and wages. Humarerptbyment rights are
often violated because there are few real oppdr&snito move away from
traditional low-grade occupations. Their occupatlas a negative impact on
their families’ lifestyles and on their children&hooling and job aspirations
because of stigma. Manual scavenging is prohilliteldw. However, challenges
remain regarding the systemic discrimination ofug® perceived as being of a
lower caste and the multiple layers of subcontngctihe high-risk jobs to
temporary and informal workers, for which oversightl enforcement of laws by
local authorities are weak (Human Rights Watch 2014

In Mumbai alone, the reported figures collected amthe Right to
Information Act (2006) showed an average of 25tation worker deaths per
month between 2002 and 2005. These figures ardy like be conservative
because of unreported incidents and the figurestimgl to 14/24 BMC wards
(Anand 2007). An estimated 5 million full-time station workers are in India,
with 2 million working in high-risk conditions (Dlaérg Advisors 2017; Soju,
Trivedi, and Purohit 2015). Despite prohibition minual scavenging, 20,596
people identified as manual scavengers in 163 Hef Z00) Indian districts.
Another estimate suggests this number should bee rii@an 70,000 (Dalberg
Advisors 2017). 60 to 70 percent of workers areted in urban areas, and 50
percent of these workers are women (Dalberg Adsi201.7).

a) Social stigma and caste oriented Work

In India, conditions of sanitation workers is apipgl and pathetic. They work,
often in appalling conditions and is reserved feh&luled Castes, officially
designated groups of historically disadvantaged noanities that live on the
fringes of society. And their lives remain substht unchanged despite India's
overall economic, social and technological advaresgs With a population of
1.3 billion people, India faces enormous challeriggwoviding and maintaining
clean water and safely managed sanitation serdarets people. Significant
progress has been made on improving access to wletn and decent toilets,
but access to safely managed sanitation servidelags behind. Some sources
estimate that there are around five million saitatvorkers in India (including
toilet cleaners), two million of which are workiig high-risk conditions. Those
affected by manual scavenging are the most vulteratd stigmatized group,
mostly belonging to the lowest rungs of India’steasystem, known as ‘Dalits’.

Man & Development: December 2021 113



“As for Dalits, who do the job — most of them ameducated, unaware of legal
dogmas. Generations of their families have donestibee work, and they hold
little hope for careers other than this denigragimgfession.” The job is often
handed down through generations, with little opyityy to escape the cycle.
Manual scavenging has persisted even as India lodemzed, and is deeply
embedded in the country’s caste system, transcgndiiigion — even among
Indian Muslims there are communities associatedh wieaning latrines and
sewers (The Guardian, 2018). Despite manual scavghging outlawed by the
Government in 1993, and the law strengthened 183 26der 20,000 people were
identified as manual scavengers in 2018 and ottenates point to this number
being much higher. Some of these workers, predamiinavomen and girls, are
involved in the manual cleaning of dry ‘bucket'rlags, carrying the waste away
in baskets. Others are involved in cleaning railwragks and other areas where
people practice open defecation, generally witly vadimentary tools. Manual
scavenging often involves hazardous working cooilitj with the workers using
their bare hands or basic tools to clean, handiedispose of untreated human
waste. It is common for workers to be immerseduman waste, with some even
losing their lives whilst cleaning septic tanks umblocking sewers. Between
2017 and late 2018, there was an average of orth déa sanitation worker
every five days in the country, according to officdata (Water Aid, 2019).
Other sources estimate three times as many, with three deaths every five
days. Most of these workers are not formally reioeph meaning they have no
benefits or social protection. Pay is very poor aorkers are often at risk of
extortion — some even being paid with leftover foather than money. Workers
face widespread and systemic discrimination; theman rights are violated and
there are very few opportunities for them to mowainto other jobs. When it
comes to operating sewers, pits, septic tanks @adntent facilities, there is a
substantial formal and permanent sanitation woddprwith basic working
conditions that are protected by law. However, l&ss desirable and high-risk
jobs are frequently sub-contracted to temporarprmil workers who are
lacking in such protections. As such, manual scgivgnis also common in these
operations, with workers operating without proteetequipment. Progress has
been made in terms of advocating for the rightssanitation workers and
identifying appropriate solutions. Many local antternational organizations
continue to raise awareness and empower sanitatdkers.

b) Legal Protection

Ending the practice of manual scavenging will net kasy. The profession is
deeply rooted in the Indian caste system, whicleddtack 2,000 years. The
system, for centuries, has dictated aspects ofithdu social, professional, and
religious life, pushing Dalits to cleaning manhobkesd sewers — even as the
Constitution of India, adopted in 1949, prohibissie-based discrimination.
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Moreover, manual scavenging was prohibited in Indig the
Employment of Manual Scavengers and Construction Dofy Latrines
(Prohibition) Act (1993). In 2013, the law was exded and clarified to include
insanitary latrines, ditches, pits, railway trackewers, and septic tanks in the
Prohibition of Employment as Manual Scavengers Bmgir Rehabilitation Act.
This law calls for rehabilitation of manual scaversyand provides support for
alternative employment and entrepreneurship oppibies. In practice, however,
there remain several challenges to the implemematf the laws and
emancipation of sanitation workers in India, sushitee denial of authorities of
the practice since the prohibition. Other challengeclude combating the
systemic discrimination Dalits face, which affedt®ir education and real
opportunities to become entrepreneurs and the plailiayers of subcontracting
that enable manual scavenging to continue witheatsight or enforcement of
laws by local authorities (Human Rights Watch 20R¥pgress has been made
in advocating for sanitation workers’ rights andrntlfying appropriate solutions.
Many local and international organizations (for myde, Safai Karmachari
Andolan, Navsarjan Trust in Gujarat and so on) iooet to raise awareness and
empower sanitation workers through capacity bugdiand guidance and
supporting leveraging trade union mechanisms tga@upsanitation workers.
Standard operating procedures for cleaning sewmtssaptic tanks have been
developed by the Ministry of Housing and Urban Af&do eliminate hazardous
cleaning, prevent accidents and casualties, aritithen risk of diseases resulting
from improper practice of cleaning of sewers or gfimg of septic tanks.

2) Actual quantity of sanitation workersin India

The practice of manual scavenging, officially bathreénce decades in India,
continues with impunity in several States. The 2@btioeconomic and Caste
Census estimates that more than 182,000 Indiank a®manual scavengers,
while human rights groups peg the number at 770@angoiwala, 2019).

Even after a complete ban on manual scavenginggdakiernment has failed to
identify the exact number of people doing it.

Despite the introduction of several mechanisedesystike 2013 law
prohibiting employment of manual scavengers, a gowent survey identified
54,130 people engaged in this job as of July 20h@. figure is understated as
the survey was carried out only in areas whererétfage reasons to believe the
existence of manual scavengers”. The survey wadumed in 170 districts in
18 states.

There are more than 700 districts in the country the survey was
carried out in 170 districts only. Out of this, quete information has been
received only from few districts. The numbers axpeeted to rise. The actual
numbers are quite high. The state governments elileedately trying to reduce

Man & Development: December 2021 115



them because instead of ending the practice, tlay t hide the fact they still
have people who carry out manual scavenging work.”

Table-2

Details of manual scavenger sidentified after M S Act, 2013

S.No Nameof State/UT

No. of Identified Manual Scavengers

Asper Survey under Asper National Total
MSAct, 2013 Survey 2018
1 Andhra Pradesh 78 1982 2060
2 Assam 154 542 696
3 Bihar 137 0 137
4 Chattisgarh 3 0 3
5 Gujrath 0 108 108
6 Jharkhand 0 201 201
7 Karnataka 732 1754 2486
8 Kerala 0 600 600
9 Madhya Pradesh 36 562 598
10 Maharastra 0 7378 7378
11 Odisha 237 0 237
12 Punjab 91 142 233
13 Rajasthan 338 2590 2928
14 Tamil Nadu 363 62 425
15 Uttara Pradesh 12095 18280 30375
16 Uttarakhand 137 4787 4924
17 West Bengal 104 637 741
Total 14,505 39,625 54,130

Sour ce: Ministry of Social Justice and Empowerment, Ansegein Rajya sabha, 24/07/2019
3) Major challengesand risksfaced by Sanitation Workers:

“l do not want to attain Moksha, | do not want te keborn. But if | have
to be reborn, | should be born an untouchable,lsd t may share their
sorrows, sufferings and the affronts leveled atrthe order that | may
endeavour to free myself and them from that miderabndition. |

therefore, pray that | should be born again, | slhdodo so not as a
Brahmin, Kshatriya, Vaishya or Shudra but as anskidra a

Bhangi”... -- Mahatma Gandhi"

Manual scavengers are at a double disadvantagg. areemembers of
lower castes and as such, face enormous discrionat society, and second,
are disadvantaged because they are manual scassviygclean human excreta.
Also many challenges they face are discussed here.

. Occupational and environmental health and safety is important
because sanitation workers are exposed to multptipational and
environmental hazards. Several people of this conimsuffer from
skin diseases and tuberculosis. According to Tasditute of Social
Sciences, 80 per cent of manual scavengers digebtdfey turn to 60.
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Direct contact with human excreta, with workersenftoperating in
enclosed spaces that have noxious gases (Dorodeéfinely 2018).

. Weak legal protection results from working informally, lack of
occupational and health standards, and weak agendemand their
rights.

. Financial insecurity is a great concern because typically, informal and

temporary sanitation workers are poorly paid, andome can be
unpredictable.

. Social stigma and discrimination exist, and in some cases, are
experienced as total and intergenerational exahusio

Moreover, much of this sanitation work is performi@ddegrading
and demeaning conditions, and for low wages andnsecure working
conditions. These poor conditions reflect the comeid indifference of the
society at large, and an incomplete understandmthe policy side of what
the sanitation challenge consists of. Crucially,rkers and their families
remain trapped in circumstances in which they heweeep performing
unsafe and humiliating sanitation work.

Table-3

Sewer Death Cases during 1993 and 05 July 2019
S.No State/UT No of Deaths
1 Andhra Pradesh 18
2 Bihar 12
3 Chandigarh UT 03
4 Delhi 49
5 Goa 06
6 Guijarat 156
7 Haryana 70
8 Karnataka 73
9 Kerala 03
10 Maharashtra 25
11 Madhya Pradesh 07
12 Punjab 35
13 Rajasthan 38
14 Tamil Nadu 206
15 Telangana 04
16 Tripura 02
17 Uttarakhand 06
18 Uttar Pradesh 78
19 West Bengal 18
20 Chhatisgarh 05

Total 814

Sour ce: National Commission for Safai Karmacharis, Repoft®0
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Leaders and statesmen such as Mahatma Gandhi &dABbedkar
have commented on this and proposed cleaninggoltgwever, these practices
continue both in rural India, where dry latrinel get cleaned, and, over the last
few decades, in urban India, where men and womggigdily get inside sewer
networks and septic tanks to clean blockages aespiteme hazards and risks.
There are deaths daily, reported and unreportedi,samere social stigma is a
constant companion.

Table 3 above shows Sewer Death Cases since 1903 faly 2019
received from State/UT Governments. It refers ®rtbhmber of people who died
while cleaning sewers and septic tanks in the eguAicording to latest figures
from the National Commission for Safai Karmachatisgre were 814 sewer
deaths in the country from 1993 to 2019 from 2@estaincluding Tamil nadu
recorded 210 deaths, Gujarat recorded 156, follotwedJP and Karnataka
with 78 and 73 deathsespectively Last year, the NCSK estimated, based on
data collected from newspaper reports and numbergided by a few state
governments that on average one person died euwsrydhys while cleaning
sewers and septic tanks since 2017 (The Wire, 2019)

a) Rising a stink

Figure-1
Number of deathswhile cleaning sewer s and septic tanks during thelast five
year s (2015-2019)
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Source: Ministry of Social Justice in the lok sabha on ketry, 2020

Figure 1 shows the number of deaths while cleasgwgers and septic
tanks during the last five years (2015-2019). Adoay to National Commission
for Safai Karamcharis, the number of people whdl diile cleaning sewers and
septic tanks in the country has increased by al@®sier cent, from 68 in 2018
to 110 in 2019 (The Hindu, 2020). Manual scaveggis banned under the
Prohibition of Employment as Manual Scavengers theit Rehabilitation Act,
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2013. Despite the strict law, the death toll of o@rscavenging continues to rise.
According to the Commission’s reports, there haghb&8 deaths in 2018, 93 in
2017, 48 in 2016 and 57 in 2015 and 2019 saw tghelst humber of cases
during the past five years, with 110 deaths. Tleses were reported from 18
States and Union Territories, while 13 States afid Bubmitted “nil reports”.
The number of people who died while cleaning seveerd septic tanks in the
country increased by almost 62 per cent from 68@18 to 110 in 2019,
according to a reply given by the Social Justicel &impowerment (SJE)
Ministry to the Lok Sabha in February 2020.

4) To identify areas of action for building a concerted effort to improve
the conditions of sanitation workers.

Ministry of Social Justice and Empowerment is innpdmting Self Employment
Scheme for Rehabilitation of Manual Scavengers (SRMnder which the
following rehabilitation benefits are provided twetidentified manual scavengers.

1. Onetime cash assistance of Rs 40,000/-
2. Skill Development Training with stipend of Rs 3,000

3. Capital subsidy up to Rs 2, 32,000/- to those wdnehavailed bank
loans for self employment projects.

The Self Employment Scheme for Rehabilitation ofrMia Scavengers
(SRMS) was introduced in January, 2007 with thecibje of rehabilitating the
remaining manual scavengers and their dependemteimative occupations by
March, 2009. However, as this could not be donéhkytarget date, the Scheme
was extended up to March, 2010, with a provisiantlie coverage of spill-over
of beneficiaries even thereafter, if required. &s fhe updated number, reported
by States/UTs, after launch of the Scheme, 1.18 laknual scavengers and
their dependents in 18 States/UTs were identified ifnplementation of the
Scheme. (NSKFDC)

The Central Sector Self Employment Scheme for Rétaion of
Manual Scavengers (SRMS) has been revised under“Rhehibition of
Employment as Manual Scavengers and their Relatholit Act, 2013” effective
from Nov., 2013.

Table 4 presents the state wise details of relatdiln benefits provided
under SRMS to identified manual scavengers and tlegiendents from 2013-14
to 18/07/2019 India’s policy attention to sanitation workers igavily
oriented towards rehabilitation of manual scavead®y training them for
alternative income generation), and some limitedn® of compensation
and welfare support. And yet, the schemes for careggon and welfare
have been severely underperforming. It is found faailies of sanitation
workers are unable to get meaningful training amaficial support for
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alternative employment from government programmesighed for this
purpose.

Table-4
Rehabilitation benefits provided under SRM Sto identified manual
scavenger sand their dependentsfrom 2013-14 to 18/07/2019 below
S No Name of Rehabilitation benefits

State/UT Onetime Cash Skill Development  Capital subsidy
Assistance (No. of ~ Training (No. of (No. of
Beneficiaries) Beneficiaries) Beneficiaries)
1 Andhra Pradesh 1460 0 0
2 Assam 682 45 0
3 Bihar 131 18 0
4 Chattisgarh 3 0 0
5 Guijrath 96 19 0
6 Jharkhand 108 24 0
7 Karnataka 1505 80 190
8 Kerala 504 161 0
9 Madhya Pradesh 341 58 0
10 Maharastra 5484 0 0
11 Odisha 218 66 83
12 Punjab 214 62 36
13 Rajasthan 2359 257 0
14  Tamil Nadu 364 29 47
15 Uttara Pradesh 19385 6152 480
16  Uttarakhand 1889 280 74
17 West Bengal 654 132 97
Total 35397 7383 1007

Sour ce: Ministry of Social Justice and Empowerment, Ansaaein Rajya sabha, 24/07/2019.

But experts feel such one-time measures are motgén They say that a
more community-centric model should be taken, whieeeentire community is
given more opportunities to help them come ouhis practice.

a) What the Government Needsto Do

In India, manual scavengers’ search for dignity #adic rights has still not
ended. Yet another year has passed and no corstegidnas been taken by the
government. Govt must get its hands dirty to resnaaual scavengers. Hence, a
proper rehabilitation scheme which provides adexskill development and
employment opportunities is required.

A) There is a need to shift from manual to technoledyased scavenging
for cleaning sewage tanks and drains.

B) Ensure discrimination-free, secure and alterna#dilioods by providing
skill development and livelihoods training to womdimking them to
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government employment schemes and entitlementsefisaw ensuring
their land rights.

C) Create a favourable environment through communiiaraness and
sensitization of local administration.

D) Build the capacity of the community to promote tiation efforts and
self-reliance and also build leadership in the comity with a particular
focus on dalit women.

E) Manual Scavengers are invisible. Authorities neeidi¢ntify, accept and
recognise them. A proper montoring channel shoutd aligned to
schemes such as NSKFDC to get better results amdro

There should be active coordination between thetr€eand the state
governments in order to eliminate manual scavengihgs only through
combined efforts of citizens, agencies and govemseve can make a
worthwhile contribution to uplift their lives.

I11)  Conclusion

Modernity and urbanization have brought many changédndia and around the
world. But in a country like India, the complexgi®f the caste system often
prevent dalits in the social hierarchy from enjagyia dignified life. Despite
strong constitutional provisions and judicial inemtions, the government
agencies have been terribly negligent in upliftthg downtrodden in society.
With the lack of legal awareness among sanitationkers, there is an urgent
need to create awareness among sanitation work&rotv about their legal and
constitutional rights. Additionally, outreach pragime must be done for
sanitation workers to inform them about their riglvtcompensation, to demand
protective gear and assert their dignity of labdditimately, it is only through
combined efforts of citizens, agencies and govenigjewe can make a
worthwhile contribution to uplift their lives.

Endnote

'https://www.thehindu.com/opinion/columns/Harsh_Merfihdias-great-shame/
article4097808.ece

" http://www.trinicenter.com/WorldNews/ghandi5.htmi#text=the%20Untouchables%
2C%20Mr.,Gandhi%20said%3A,them%20from%?20that%20raide%20condition.
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I ntroduction

Regional disparities have continued attractingatttention at least since Rudyard
Kipling wrote that “East is East and West is West anever the twain shall
meet”, as the statement is equally relevant fonenuc differences.

The theme of regional disparities has been wetaehed both theoretically and
empirically and has led to coining of many attraetiterms like ‘centres’,
‘peripherals’, ‘backwash effects’, ‘spread effectstisadvantaged regions’,
‘advantages of early start’, ‘latecomers’, ‘convamnge’, ‘polarisation’, ‘bridging
the gap’, ‘gap widening’, ‘convergence hypothesisd ‘catching-up hypothesis’,
etc. The neo-classical growth model states thatapita growth rate tends to be
inversely related to the starting level of outputiocome per person in an
economy. Thus, poor regions or economies have det®y to grow faster than
richer ones and this tendency was taken to be grogioconvergence. It has been
well understood by now that due to low base, evéerwthe growth rates of
backward regions are higher, the absolute gaptisikady to reduce and may in
fact widen. For bridging of gap, the required cdodi for advanced (A) and
backward (B) regions is as under:

B PCYA
rA”PCYB

i.e.the ratio of the growth rates of backward ragi@ advanced region should be
higher than the ratio of their per capita inconiEsus, if the per-capita incomes
differ by ten times, the growth rate in backwardioa has to be more than ten
times higher for bridging of the absolute gap, whia distant dream.

There may be a remote possibility of bridging oé thap within the
categories of 'rich’, 'middle level’, or 'low levegroups of countries/regions, but
bridging of the gap between advanced and backwawdtoes/regions is rather
impossible, unless the advanced countries starérgqring zero or negative
growth rates.

The failure of the 'trickle-down effect’ not onlyiicase of poor sections
of the society but also in case of poor regionsléadso widening of personal and
regional inequalities within a country (or stat®egional problem does not
necessarily relate to problem regions only, theay tve backward pockets even
within an advanced country/state/region, thereloycating that regional policies
are equally relevant for both advanced and backwegins.

There is need of proper diagnosis of regional digps, because it is
pre-requisite for appropriate policies. If migratios the cause of regional
imbalances, then the strategy for regional devetagrmay involve 'taking the
work to the workers’ rather than 'taking workerswork’ to handle the problem
of migration. The problems, complexities and dilemsmare inherent in the
regional policies in view of the conflicting objeas and the task is formidable
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though not insurmountable. In most of the casesdibparities between more
prosperous and less prosperous regions have noteeddespite vigorous
policies. However, it does not necessarily reflbet failure of regional policies
because in the absence of such policies the digsamight have been larger.

Liberalisation and globalisation of the economias ribt reduce the
importance of regional policies and strategiesy@né emphasis may shift from
direct participation to market friendly policiesrformulation of development
plans and programmes. Concerted efforts are ndiedexbnsistent and coherent
programmes for balanced regional development. Thaggpnal policies are not
only going to stay, but need to be improved, stiemged and made more
effective.

The present study is an endeavour to analyse catiyey inter-state
social sector development and human developmelmidia based on secondary
source of data for the census year 2011. Majorcaidirs of social sector
development and human development comprising dfttheaducation, income,
labour force participation rate, demography, povartd safe drinking water etc.
have been selected for the purpose of the studpelpresent study, 34 indicators
related to social sector development have beenntakdereas 3 indicators
relating to human development have been taken.

Objective of the Study

The present study is an endeavour to analyse caiygly inter-state social
sector development and human development in Ifdis focusing on inter-state
disparities in the levels of development. The djeobjectives of the study are:

1. To rank the states according to their levelsaifial sector development
and human development in India on the basis ofvaldpment index and
human development index.

2. To identify backward states which could be hdlph formulating
regional policies for achieving the objective ofldreced regional
development.

M ethodol ogy
Development Index for the M easurement of Level of Development

In order to construct indices whose values can gangtween 0 and 1, the
minimum and maximum admissible values—also knownoager and upper
bounds—must first be determined. However, in ordereduce the impact of
extreme outliers on the distribution of index valutne bounds may be set higher
(or lower) than the actual minimum (or maximum)uealof the indicator's data
set as the case may deem fit.
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The basic formula for converting an indicator vailte an index score is:

Development Index __Actual Value—Maximum Value
Maximum Value—Minimum Value

Where, minimum value is the minimum admissible ea({lower bound) and,
maximum value is the maximum admissible value (ujyoeind).

For indices with indicator values below (above) lilnveer (upper) bound,
the actual indicator value is replaced with thedogupper) bound resulting in an
index score of 0 (100). In a few cases, indicatwt ariteria point in opposite
directions. For example, a high infant mortalityeraignifies a low (rather than
high) level of development. In these cases, thieviohg alternative formula is
used:

Maximum Value—Actual Value

Development Index =— —
Maximum Value—Minimum Value

The Development Index ranges between 1, denotinginmuzm
development, to O representing no development. #agures the relative
development level of various regions in relatiortte most developed one. This
measures the extent to which a particular regidagging behind as compared to
the one at the top.

Correlation for the Measure of Absolute and Relative Relationship

Correlation is a statistical tool that helps to swea and analyse the degree or
extent to which two or more variables fluctuatehaiéference to one another. In
other words, if the change in one variable affecthange in the other variable,
the variables are said to be correlated. Thus,elion denotes the inter-
dependence among the variables. For correlatingptremomena, it is essential
that the two phenomena should have a cause-efdationship and if such
relationship does not exist, then the two phenonwmmot be correlated. The
degree of relationship is expressed by a coefficirich ranges from -1 to +1.
The direction of change is indicated by a negativepositive sign. Here
Spearman’s Rank Correlation Coefficient has beed s study correlation in
the present study.

Spearman’s Rank Correlation Coefficient: This mdthe especially
useful when guantitative measure of certain fadtorslving quantity or quality
cannot be fixed. Cases involving the evaluatioteatiership skills and ability of
an individual or the judgment of female beauty #mllike may make use of this
method.

Spearman’s Rank correlation coefficient is given by

6Ed? .
r= T \n@mz -1/
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r = Where, r = Rank coefficient of correlation dDiference of ranks between
paired item in two series n = Total number of otggons Interpretation of Rank
Correlation Coefficient: The value of rank corr@atcoefficient, r ranges from -
1to +1. If r = +1, then there is complete agreenienthe order of the ranks and
the ranks are in the same direction. If r = -1nthteere is complete agreement in
the order of the ranks and the ranks are in thesfgdirection. If r = 0, then
there is no correlation

In order to standardise the indicators Z-Sum teqimihas been used having zero
mean value and unit standard deviation. Z-scores baen calculated as follows:

Xij — Xi
7=——
Si
Where i refers to the indicatorsi{1, 2, 3...n) and | refers to the State
(0=1,2,3...n)

Xi refers to mean value & indicator andS is the Standard Deviation
Reverse Coding

For most of the measures, a higher Z-score scdieates poorer health
(e.g., high infant mortality rate). However, foms® of our measures (e.g., high
life expectancy) a higher score indicates bettattheor a more desirable value.
We have to take these indicators into account befomputing summary scores,
so that higher scores indicate poorer health oeldgment. For these measures
we compute the Z-score as:

Xi — Xij
Si
The measures that we reverse code in this maneer ar
* Crude Birth Rate
* Crude Birth Rate (Rural)
* Crude Birth Rate (Urban)
» Crude Death Rate
e Crude Death Rate (Rural)
e Crude Death Rate (Urban)
» Infant Mortality Rate
* Infant Mortality Rate (Rural)
* Infant Mortality Rate (Urban)
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» Total Fertility Rate

» Total Fertility Rate (Rural)

» Total Fertility Rate (Urban)

* Persons Per 100 Households

» Persons Per 100 Households (Rural)

» Persons Per 100 Households (Urban)

» Density of Population

» Percentage of Rural Population to Total Population

» Percentage of People Living below Poverty Line
Results and Discussions
The analysis drawn from the development index if®B@ws:

In order to find the level of social sector devel@mt in India, an effort has been
made to calculate the development index by summipgthe values of
deprivation score. Accordingly, the states havenlvaeked on the basis of values
of development index. It is evident from the Tablgé that the development index
score for the year 2011 was highest in AndamanNioobar Islands followed by
Tripura, Sikkim. Tamil Nadu, Himachal Pradesh, M&m, Goa, Puducherry,
Chandigarh and Kerala respectively, whereas Bihas placed at the bottom
place preceded by Uttar Pradesh, Madhya PradegstRan, Jharkhand, Assam,
Haryana, Meghalaya, Odisha, Jammu and Kashmir, tGédperh and Arunachal
Pradesh respectively during the year 2011. On thieero hand,Human
development Index Score was the highest in Keralavied by Goa, Himachal
Pradesh, Tamil Nadu, Maharashtra, Punjab, Haryafest Bengal, Jammu and
Kashmir and Gujarat respectively, whereas Uttard&h was placed at the
bottom preceded by Arunachal Pradesh, Assam, BiBhhattisgarh, Madhya
Pradesh, Manipur, Jharkhand, Meghalaya and Nagatepectively.

Alternatively, in order to calculate the compositdex of social sector
development in India, an effort has been made ltulzde the composite index of
development by summing up the values of Z-ScoreoAdingly, the states have
been ranked on the basis of values composite irtlexevident from Table 1.2
that the Z-Score for the year 2011 was highest titmrUPradesh followed by
Chhattisgarh, Madhya Pradesh, Gujarat, Rajasthdish@, Karnataka, Assam,
Meghalaya and Tamil Nadu respectively, whereas Manivas placed at the
bottom place preceded by Chandigarh, Arunachaled®adelhi, Goa, Nagaland,
Andaman and Nicobar Islands, Tripura, Lakshadwdggman and Diu and
Jammu and Kashmir respectively during the year 2@ad the other hand,
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Human development Index Score was the highest il dollowed by Goa,
Himachal Pradesh, Tamil Nadu, Maharashtra, Purjsyana, West Bengal,
Jammu and Kashmir and Gujarat respectively, whdoéias Pradesh was placed
at the bottom preceded by Arunachal Pradesh, As&ihgr, Chhattisgarh,
Madhya Pradesh, Manipur, Jharkhand, Meghalaya aggliEind respectively.

Both the methods, by and large, have given simédaults which is evident from
the ranking pattern of the states, already expthinehe above discussions.

Conclusions and Suggestions

The basic idea behind undertaking the present stualy to analyse state-wise
spatial dimensions of social development in Indiathe year 2011 (latest census
year). The main objective of the study was to examas to what extent the
revised strategy of development Bdttom-up Approach adopted during eighties
and nineties has gone in favour of bringing abmgrovement in balanced state-
wise pattern of social development as against tbeiqus strategy based dop-
down Approach.

Social sector which comprises mainly education hedlth services is
considered as a key factor in socio-economic deweémt. According to the
value of development indices, Andaman and Nicolsants followed by
Tripura, Sikkim. Tamil Nadu, Himachal Pradesh, Mam, Goa, Puducherry,
Chandigarh and Kerala respectively have emergetbasioped category states,
whereas Bihar, Uttar Pradesh, Madhya Pradesh, tRajgsJharkhand, Assam,
Haryana, Meghalaya, Odisha, Jammu and Kashmir, tGédperh and Arunachal
Pradesh are backward states in respect of sosialatenent.

With a view to promoting social development in ledsveloped
(backward) states, it would be imperative to uralert a well-designed
programme for developing this sector on a prido#gis. Macro picture of social
development shows that in various aspects of sa@aklopment, developed
states have achieved remarkable success. In ardeistain its social status, it is
imperative to give special attention to the lesgettigped states particularly for
increasing female literacy and urbanisation.

From the planning perspective, and on the basgredent analysis, the
states, which have experienced low level of devekt in any sector of socio-
economic development, should be given first prorih the process for
implementing the developmental plans. But, theestattaining the high levels of
development should not be ignored in the matterthef implementation of
developmental plans i.e. the natural pace of deweémt should not be slowed
down any more but should not also be given toprityicn comparison to that in
retarded states. It is important that the develoyngap prevailing between the
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retarded and the developed states, should be stitaity and judiciously
alleviated in order to achieve an optimal spataiceconomic development,
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Rank of States Based on the Value of Development Index and Human

Table-1.1

Development

Development I ndex

Rank

Human Development

Rank

State for the Year-2011 Index for the Year 2011
Andhra Pradesh 0.594 17 0.309 17
Arunachal Pradesh 0.487 25 0.124 27
Assam 0.405 30 0.138 26
Bihar 0.289 35 0.158 25
Chhattisgarh 0.487 26 0.18 24
Delhi 0.597 16
Goa 0.694 7 0.803 2
Guijarat 0.540 22 0.477 10
Haryana 0.455 29 0.493 7
Himachal Pradesh 0.699 5 0.647 3
Jammu & Kashmir 0.498 24 0.479 9
Jharkhand 0.379 31 0.222 21
Karnataka 0.588 19 0.42 12
Kerala 0.677 10 0.911 1
Madhya Pradesh 0.364 33 0.186 23
Maharashtra 0.640 13 0.629 5
Manipur 0.614 15 0.199 22
Meghalaya 0.464 28 0.246 20
Mizoram 0.699 6 0.408 13
Nagaland 0.620 14 0.257 19
Odisha 0.485 27 0.261 18
Punjab 0.593 18 0.538 6
Rajasthan 0.377 32 0.324 15
Sikkim 0.722 3 0.324 16
Tamil Nadu 0.702 4 0.633 4
Tripura 0.730 2 0.354 14
Uttar Pradesh 0.302 34 0.122 28
Uttarakhand 0.552 21 0.426 11
West Bengal 0.641 12 0.483 8
A& N Islands 0.777 1
Chandigarh 0.680 9
D&N Haveli 0.512 23
Daman & Diu 0.657 11
Lakshadweep 0.581 20
Puducherry 0.689 8

Sour ce: Primary Probe
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Table-1.2
State-wise Z-Score and Human Development Index for the Year 2011
Z-Score Index for Human Development

States the Year-2011 Rank Index for the Year 2011 Rank
Andhra Pradesh 41.35 15 0.309 17
Arunachal Pradesh 28.77 24 0.124 27
Assam 16.54 30 0.138 26
Bihar 0.00 35 0.158 25
Chhattisgarh 27.76 25 0.18 24
Delhi 38.98 19

Goa 52.73 7 0.803 2
Guijarat 34.25 22 0.477 10
Haryana 22.02 29 0.493 7
Himachal Pradesh 55.20 5 0.647 3
Jammu & Kashmir 27.74 26 0.479 9
Jharkhand 12.96 31 0.222 21
Karnataka 40.76 17 0.42 12
Kerala 51.78 9 0.911 1
Madhya Pradesh 11.31 33 0.186 23
Maharashtra 46.99 13 0.629 5
Manipur 42.45 14 0.199 22
Meghalaya 24.33 28 0.246 20
Mizoram 53.94 6 0.408 13
Nagaland 40.93 16 0.257 19
Odisha 27.54 27 0.261 18
Punjab 40.57 18 0.538 6
Rajasthan 12.27 32 0.324 15
Sikkim 56.92 3 0.324 16
Tamil Nadu 55.70 4 0.633 4
Tripura 58.04 2 0.354 14
Uttar Pradesh 2.38 34 0.122 28
Uttarakhand 34.40 21 0.426 11
West Bengal 47.46 11 0.483 8
A & N Islands 63.54 1

Chandigarh 49.87 10

D&N Haveli 29.59 23

Daman & Diu 47.10 12

Lakshadweep 37.84 20

Puducherry 52.38 8

Source: Primary Probe
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List of Indicators of Social Development

Al Life Expectancy at Birth

A2 Crude Birth Rate

A3 Crude Birth Rate (Rural)

A4 Crude Birth Rate (Urban)

A5 Crude Death Rate

A6 Crude Death Rate (Rural)

A7 Crude Death Rate (Urban)

A8 Infant Mortality Rate

A9 Infant Mortality Rate (Rural)

A10 Infant Mortality Rate (Urban)

Al1 Total Fertility Rate

Al12 Total Fertility Rate (Rural)

A13 Total Fertility Rate (Urban)

Al4 Overall Sex Ratio

Al15 Sex Ratio in the Age-group of 0-6 years

A16 Persons Per 100 Households

Al7 Persons Per 100 Households (Rural)

A18 Persons Per 100 Households (Urban)

A19 Density of Population

A20 Percentage of Rural Population to Total Popaat
A21 Percentage of Urban Population to Total Pomat
A22 Overall Literacy Rate

A23 Total Male Literacy Rate

A24 Total Female Literacy Rate

A25 Percentage of People Living below Poverty Line
A26 Labour Force Participation Rate (Rural Male)
A27 Labour Force Participation Rate (Rural Female)
A28 Labour Force Participation Rate (Rural Overall)
A29 Labour Force Participation Rate (Urban Male)
A30 Labour Force Participation Rate (Urban Female)
A31 Labour Force Participation Rate (Urban Overall)
A32 Household Access to Safe Drinking Water (Total)
A33 Household Access to Safe Drinking Water (Rural)
A34 Household Access to Safe Drinking Water (Urban)

List of Indicators of Human development

H1 Life Expectancy at Birth
H2 Gross Enrolment Ratio
H3 GDP Per Capita
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SOCIO-ECONOMIC IMPLICATIONS OF LAND
ACQUIRED FOR THERMAL POWER PROJECTS: A
CASE STUDY OF NABHA THERMAL POWER
PLANT IN RAJPURA, PUNJAB

Mandeep Singh Gill

Abstract: This study is based on the sc-economic implications of land acquisition
the 7 villageswhere no-residential land and agricultural land wajuired to set up tt
Nabha Thermal Power Plant in Rajpura. Survey wasedasing prportionate randor
sampling. The precquisition status and p- acquisition status of project affect
families along withthe problems being faced by the villagersing the process ¢
acquisition and aftesetting up of the pla have been assessebhe purpose of th
present paper is find out the ground reality ofdb&ial processes that were followed
acquiring land by the Punjab Government by invokite LandAcquisition Act of 1894

Keywords: Land acquisitionUtilisation of compensation, Landholding size.
Introduction

Nabha Power Limited (NPL) was established as ai8pearpose Vehicle (SP\
by the erstwhile Punjab State Electricity Board EBHto develo the Rajpure
Thermal Power Project at a site near village Nilisfrict Patiala, Punjab. NF
signal Power Purchase Agreem on January 18, 2010 with PSEB and

ownership of NPL was also transferred to Larsenauliro Pover Developmen
Limited. The themal power plant started commercial operations amudry 30
2014. The locatiowf the plant is 8.80 kilometers away from Chandi-Rajpura
road.

Approximately, 485.83 hectares (1200 acres) of lamd acquirecin
2008for setting up the plant and lag down roads and railway linOut of the
15 villages affected from the project, land was uiegl from 7 village:

! Ph.D. Research cBolar, (entre for Research in Rural and Industiizvelopment
(CRRID), Chandigarh.
E-mail- gillmandeep2820@yahoo.ct
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(Sural Kalan, Sural Khurd, Nilas Khurd, Sadhrauiladl Kalan, Rai Majra and
Rangian) for setting up of the plant and from 8agés (Mirzapur, Harna,
Jeonpura, Cholti Khedi, Chandu Majra, Jansui, Bgsarnand Kotla) for laying
down roads and railway line. Potential affectedpation is estimated at 5000.
Rs. 37,05,000 per acre compensation money was ¢ovehe project affected
families. Compensation money was also paid sepprfatetube wells, trees and
storage houses which came in the acquired landfaBas employment is
concerned, despite promises made by the authonitiest of the labourers and
other employees have been hired from outside #te.Sthe locals claim that the
government purchased their land at a very low paiog most of the farmers are
unhappy. Some villagers feel that all their landutd have been acquired
because it became economically unviable to dovatitin on the leftover small
portion of land. The land acquired was also owngdpbople who had been
earlier displaced during the Partition and now wagaein disturbed due to setting
up of this plant. The ‘Right to Fair Compensatiand alransparency in Land
Acquisition, Rehabilitation and Resettlement Add12’, while overcoming the
weaknesses of the old act has made changes ifometat quantum of consent
required, process for determining compensationlirpirgary investigation for
preparation of Social Impact Assessment (SIA) stady the appraisal of the
same by and expert group (EG) among others.

Objectives

 To examine the socio-economic impact of land adftipis on project
affected families.

» To study how the compensation amount is utilisethieyproject affected
families.

* To examine the effect of land acquisition on lagdlarmers.
Hypotheses

e Land acquisition does not lead to problems suctrnasnployment and
displacement among affected households.

e Land acquisition does not adversely impact the rmedevels of the
affected households.

Methodology

To find out the number of villages affected by tpi®ject, a meeting with the
General Manager of the Nabha Thermal Power Plashtadter that an informal
group discussion with the residents of a nearbgctéd village was done. Data
on the village-wise area acquired and the numbeprofect affected families
were taken from the SDM Office, Rajpura. Resporslemtre selected on the
basis of proportionate random sampling to get aessmtative picture with the
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objective of assessing pre-acquisition status arstt@cquisition status of project
affected families and change in their economic sodal well-being. Attempt
was made to cover representative families of varategories in the survey. Out
of the total land acquired, 270.27 hectares of laad owned by 154 individual
households and out of these 50 families were sedidyy way of specially
designed questionnaires. As 166.23 hectares of démadired was common, a
detailed discussion with the gram panchayats astllgrts was done to elicit
their views regarding the impact. Two questionrmiveere framed: one for
Panchayat and another for individual landownersoB8éary data were taken
from the District Handbook of Patiala to get theiseeconomic profile of the
villages which includes: total area of the villagejtivated and irrigated land,
caste-wise population and number of householdsné&iar have been categorised
into five types of operational holdings: marginafrher (upto 1 hectare), small
farmer (1-2 hectares), semi-medium farmer (2-4dres), medium farmer (4-10
hectares) and large farmer (10 hectares and abBwugyonmental impact is not
studied because it doesn’t come under the purviethi® study, though it is the
basic concern of the people when a thermal povestt giperates.

Analysis of Data
In this paper, attempt has been made to analy$epoiobary and secondary data.

A. Analysis based on Secondary data

Social Composition of Pop-ll-fllrilj'tlii-r11 across the AffectkVillages

S. No. Village Number of Population  General SC

Households (%) (%)
1  Sural Kalan 230 1592 20.79 79.21
2 Sural Khurd 55 331 92.15 7.85
3 Nilas Khurd 148 930 84.95 15.05
4  Sadhraur 131 774 53.23 46.77
5 Nilas Kalan 181 1253 89.31 10.69
6 Rai Majra 19 121 100.00 0.00
7 Rangian 95 625 88.00 12.00
Total 859 5626 64.49 35.51

Source: District Handbook of Patiala (2001)

Table 1 shows the social composition of the popuiatesiding in these villages.
The number of households varies from 19 in Rai Bayr maximum of 230 in
Sural Kalan. Sural Kalan has the highest popula&ibi592 people and is the
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only village where majority of the population(7992]1 is from the Schedule

Caste category. The second highest population Nilas Kalan where out of

1253 people 89.31 per cent are from the Generagoag. Population in the

general category varies from as high as 100 perineRai Majra to 20.79 per

cent in Sural Kalan. According to the 2011 Cendusdia, the SC population, in

Punjab, is 31.94 per cent of the total populatibthe state and in these villages it
is 35.51 per cent, though, it varies significarflgm one village to another.

Figure 1 show the social composition of the sampledlseholds. 64.49 per cent
are from the general category and 35.51 per centram the schedule caste
category.

Figure-1
Category wise distribution of population

Schedule Caste
35.51%

Source: District Handbook of Patiala (2001)

Table 2 gives the geographical area of each villager to acquisition
and the total land acquired for the project. Thajgmt has been set up on 436.50
hectares (1078.16 acres) of land after acquirind@%er cent of the total
geographical area(1470 hectares) of these 7 vdlagee land acquired for this
plant consists of 61.92 per cent individually owrnledd and 38.08 per cent
commonly owned land. In terms of individual ownepstf land, 101.72 hectares
(highest) from Sural Khurd and 0.33 hectares (IdvEem Nilas Kalan were
acquired. In terms of common ownership of land68%ectares (highest) were
acquired from Sural Kalan and 0.48 hectares (Ioweste acquired from Rai
Majra.
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Table-2
Area of land acquired classified by villages (in hetares)

S. Village Total Geographical Land acquired Total land
No. Area (in 2007)  Individually owned land Panchayat’s land _acquired
133.90
1 Sural Kalan 316 58.22 7568 45 37)
108.68
2 Sural Khurd 183 101.72 6.96 (59.38)
_ 87.97
3 Nilas Khurd 127 29.87 58.1 (69.26)
70.08
4 Sadhraur 307 63.28 6.8 (22.82)
. 15.71
5 Nilas Kalan 184 0.33 15.38 (8.53)
. . 10.52
6 Rai Majra 186 10.04 0.48 (5.65)
_ 9.64
7 Rangian 167 6.81 2.83 (5.77)
436.50
Total 1470 270.27 166.23 (29.69)
Source: Archives, SDM Office, Rajpura (2009).
Note: Figures in brackets are percentages.

Primary Survey, 2014.

As Figure 2 shows, Nilas Khurd lost 69.26 per ceitits total
geographical area and Sural Khurd lost almost 58638cent of its land. Nilas
Kalan, Rangian and Rai Majra lost less than 1Qcpat of their area.

Since 38.08 per cent of the acquired land was #rechmyat’s, it is
important to find out the post-acquisition aregafchayat under cultivation.

Figure-2
Percentage area acquired from villages

100.00%

90.00% -

80.00% -

70.00% -

60.00% -

50.00% -

40.00% -

30.00% -

20.00% -

10.00% -

0.00% - T T r T T :

Sural Kalan  Sural Khurd  Nilas Khurd Sadhraur Nilas KalarRai Majra Rangian
Total land acquired ®Total area left after acquisition

Source: Archives, SDM Office, Rajpura (2009).
Primary survey, 2014.

Table 3 shows that prior to acquisition, more tBamper cent of the land
was cultivated in every village. In 4 out of 7 &ijles, more than 60 per cent of the
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land was acquired and, as a result, the area wndivation in these villages
dropped significantly. The cultivated area aftequasition dropped in Nilas
Khurd from 65.71 hectares to 7.64 hectares andiral&alan from 126 hectares
to 50.32 hectares. 100 per cent of Nilas Kalamigl las acquired.

Table-3
Change in Panchayat’'s Area under Cultivation clas$ied
by Villages (in hectares)

S. Village Panchayat’s Area cultivated Area of land Panchayat's Area cultivated

No. area (pre- acquired area (post-
(in 2007) acquisition) (in 2010) acquisition)

1 Sural Kalan 130 126 75.68 54.32 50.32
(96.92) (60.06) (39.94)
2 Sural Khurd 10.12 9.1 6.96 3.34 2.15
(89.92) (76.48) (23.52)
3 Nilas Khurd 73.75 65.71 58.07 15.68 7.64
(89.09) (88.37) (11.67)
4 Sadhraur 46.56 42.1 6.8 39.76 35.29
(90.42) (16.15) (83.85)
5 Nilas Kalan 15.38 15.38 15.38 0 0
(100) (100.00) (0.00)
6 Rai Majra 25.91 25 0.48 25.43 24.52
(96.48) (1.92) (98.08)
7 Rangian 11.74 10.93 2.83 8.91 8.09
(93.10) (25.89) (74.11)

Source: SDM Office, Rajpura
Note: Figures in brackets are percentages.
Primary survey, 2014

Table-4
Percentage Distribution of Project Affected Families
classified by Landownership Status

S. Village Project Affected Semi-
No. Families (N)  Marginal Small medium Medium Large
1 Sural Kalan 53 4528 22.64 11.32 20.75 0.00
2 Sural Khurd 19 1579 1579 5.26 42,11  21.05
3 Nilas Khurd 25 24.00 32.00 36.00 4.00 4.00
4 Sadhraur 43 23.26 11.63 25.58 32.56 6.98
5 Nilas Kalan 1 0.00 0.00 0.00 100.00 0.00
6 Rai Majra 11 9.09 18.18 72.73 0.00 0.00
7 Rangian 2 0.00 0.00 0.00 100.00 0.00
Total 154 29.00 19.00 23.00 24.00 5.00

Source: SDM Office, Rajpura. (2008)
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Table 4 shows that there are 154 households wimatedually ownec
land was acquiredlThe maximum number of households who waffected by
this acquisition is from Sural Kalan(53) followey Badhraur(43), while just ol
household from Nilas Kalan was affected. It is tharginal farmer and sme
farmer who got the most affected from this acqiagisitIn three villages, mol
than 3/4' of the affected households owned upto 4 hectarksreTare n
marginal, small and se-medium farmers in two villages, Nilas Kalan ¢
Rangian, where only three households, who are énniledium category, g
affected. The percentage of affected ginal farmers varies from Per cer in
Rai Majra and Nilas Kalan to 45. per cent in Sural Kalan.

On categorising the landowners on the basis of thdividually ownec
land into 5 size groups, per centbelonged to the marginal categoAs the
data in Figure 3how, the affected households comprise ¢ per cer people
who owned up téwo hectares, ¢ per cent who owned up @ hectares and ju
5 per centvho ownecmore than 10 hectares of land.

Figure-3
Percentage ofproject affected families classified by landownersp status

Large
5%

Source: SDM Office, Rajpura. (2008
Primary surve, 2014.

B. Analysis based on Primary dat

Table 5 shows thewumber of households who have been affedby the
acquisition of panchayatland. Thetotal humber of affected households is
sum of the total affected farmers who owned landividually and the tote
number agricultural labourers or landless familid® were solely dependent
the Panchayat's land for their liveliho The total landf Nilas Kalan and 88.:
per centof Nilas Khurd’'s Panchayat’s land was acquired.alrfocus grouj
discussion with the affected families of thesellages, it was found out that th
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had a direct impact on the livelihoods of 200 famsilfrom both the villages.
Thirtyfive landless households of Nilas Kalan gotemployed. Women, who
looked after the dairy farming business and catiéd¢odder, went completely out
of work. After acquisition, the dairy farming buess was shut down and animals
were sold out, thereby reducing the incomes offdnglies dependent solely on
the Panchayat's land. Six villages were selectedtdie sample. Out of 678
households living in these 6 villages, 57.66 pent deouseholds were affected
from acquisition of panchayat’s land. In Sural Kal@8.26 per cent households
out of the total 230 households were affected. Tdtal number of affected
households varies from 4 in Rai Majra to 180 inabugalan. The number of
landless households who got affected varies fronn2Rai Majra, to 32, in
Sadhraur, where no farmer households leased-inftandthe panchayat.

Table-5
Project Affected Families dependent on Panchayatlsind
S. Village Total Total number of Affected Affected
No. number of Affected Farmer Agricultural Labour
Households Households Households Households
[(+(D] (0] (ii)
1 Sural Kalan 230 180 160 20
2 Sural Khurd 55 31 25 6
3 Nilas Khurd 148 130 115 15
4 Sadhraur 131 32 0 32
5 Rai Majra 19 4 2 2
6 Rangian 95 14 11 3
Total 678 391 313 78
Source: SDM Office, Rajpura. (2008)
Primary survey, 2014.
Table-6
Percentage distribution of sampled households who$gnd was acquired
S. Village Number of Marginal Small Semi-medium Medium Large
No. families(n)
1 Sural Kalan 17 47.06 23.53 11.76 17.65 0.00
2 Sural Khurd 7 14.29 14.29 14.29 42.86 14.29
3 Nilas Khurd 10 20.00 30.00 30.00 10.00 10.00
4  Sadhraur 11 18.18 9.09 27.27 36.36 9.09
5 Rai Majra 4 25.00 25.00 50.00 0.00 0.00
6 Rangian 1 0.00 0.00 0.00 100.00 0.00
Total 50 28.00 20.00 22.00 24.00 6.00

Source: Primary survey, 2014.

Table 6 shows the sample that was selected to takeéethis study. Out
of 154 households, 50 were selected as samplesdimple varied from 17 in
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Sural Kalan (where almost 193f the total project affected families reside) to
one in Rangian. In Nilas Kalan, survey was not dbeeause only 1 household
got affected.

Figure 4 shows that the sample consists of 48 grarmeople who owned
upto 2 hectares, 46 per cent who owned upto 1lCatectand 6 per cent who
owned 10 hectares and above.

Figure-4
Percentage distribution of sampled households clafied by landownership status

Large
6%

Source: Primary survey, 2014.
Utilisation of compensation money

All the families have utilised the compensation ewim more ways than one and
we have compiled the responses in Table 7. We Ffawed 10 categories of

expenditure made by the villagers: purchased aguiel land, construction or

repair of house, purchased vehicles, purchasedemsl land, marriage, loan

repayment, business investment, domestic consumpti@ank deposit and

education. There is not much difference in the eglfiare pattern within villages,

that's why category-wise distinction has been mades data show that 70 per
cent of the people have tried to compensate tbhes bf land. Buying land and

constructing or repairing house are the only caiegovhere more than 50 per
cent have spent. Forty two per cent have spentugimdy vehicles. The category
of purchased vehicles only includes luxury itemshsas cars and motorcycles
and not tractors or harvesters. The categoriesi@hasing vehicles and spending
for marriage have been found to be linked to edblero There is a significant

difference when it comes to spending on childrelacation, only 4 per cent of
the people utilised the compensation money for this
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Table-7
Categories of expenditure

S. No. Types of Expenditure Number of people(out &0)
1 Purchased agricultural land 35
2 Construction or repair of house 28
3 Purchased vehicles 21
4 Purchased residential plot 5
5 Marriage 5
6 Loan repayment 5
7 Business Investment 8
8 Domestic consumption 11
9 Bank deposit 11
10 Education 2

Source: Primary survey, 2014

Data in Table 8 show that, in all size categonmajority of people have
spent their money on purchasing land. An imporfizuding is that approximately
95 per cent respondents who purchased more laefitrpgd to do so within 100
kilometers of their villages. This shows that peopkre not ready to go far from
their houses even when they got land at cheapes iat other states. For the
remaining 5 per cent stated that the only reasey Blought land in another state
was that they had some relatives who would loolerafheir land. Second
category of utilisation is the construction or nemd house. All categories except
marginal farmers, more than 60 per cent of the aiedents spent on the
construction or repair of their houses with majoif them constructing new
houses altogether. People have constructed 3-stbrieguses in the villages but
some of them still haven't been able to construamingary walls or get their
houses painted. The marginal farmers have speintrtioaey on repairing their
houses because the amount they got was very lesensiruct a new house.
Majority (66.67 %) of large farmers were enthus@sibout buying residential
land but in all other categories, less than 40geeit have done so. Respondents
from only marginal and medium category have utiliztke compensation money
for the education of their children. Only marginamall and semi-medium
category respondents have used the money for repayaf their loans. Bank
deposit is also a feature of almost all categoersept large farmers. Even
though most of the people thought that money-indhamuld get wasted in
unnecessary expenditures, people have used mondgrfeestic consumption. In
this category, people have spent their money oinlgugiectrical appliances and
furniture for their houses. Though, people haveliigently utilised their money
but some of them have spent their money on alcamal drugs. As far as
investment in business is concerned it should dednthat none of the HoH's
were post graduates, 32 per cent were illiterate,pgr cent have primary
education and 12 per cent completed only middleo@chThis indicates that
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children were put into farming at an early age sTikithe reason why only 56 per
cent of the HoH'’s had a skill to start another\attifor a living. These skills
include diploma degrees, computer courses and eupation in manufacturing,
repairs and services sector.

Table-8
Utilisation of compensation money categorised by @pational holdings (in %)
S. Category of Expenditure Marginal Small Semi- Medium Large
No. medium
1 Purchased land 71.43 60.00 81.82 58.33 100.00
2 Construction or repair of house 42.86 60.00 63.64 58.33  66.67
3 Purchased vehicles 14.29 60.0036.36 66.67 33.33
4 Purchased plot 7.14 30.00 27.27 33.33  66.67
5 Marriage 7.14 40.00 27.27 16.67 0
6 Loan repayment 21.43 40.00 36.36 0 0
7 Business Investment 7.14 30.00 0 33.33 0
8 Domestic consumption 14.29 0 36.36 41.67 0
9 Bank deposit 14.29 0 36.36 41.67 0
10 Education 7.14 0 0 8.33 0

Source: Primary survey, 2104

Categorical Shift in Land Holding Size

Figure-5
Categorical shift in Land Holding Size of Sampled Poject Affected Families
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Source: Primary survey, 2014

Since we know the areas in which the compensatizouat has been utilised by
the sample households, we can show their categahih From Figure 5, it's

clear that respondents have reduced in the margataory by 28.57 per cent.
While the number of families in the small and laptegory is the same as
before, people in the semi-medium and medium caegdave increased by

Man & Development: December 2( 145



18.18 per cent and 8.33 per cent. This clearly shihnat farmers have been left
better-off in terms of individually owned land. Bhiesult has proven good for
some and bad for others. According to some pedalel acquisition has left

them better-off because with the money they recefee their lands, they were

able to buy land with higher productivity. But fothers, looking after two far-off

places at the same time is harassment for them.

Difficulties faced during construction stage

146

Villagers were given promises of employment in thever plant but the
company directly employed only highly skilled worgeOut of the sample,
only 14 per cent of the respondents’ family memhbheese working in the
plant as casual labourers on a daily-wage basis.

Once the boundary wall came up, the flow of wates wlisrupted and as a
result of standing water, crops were adversely ce#te which further
worsened in the event of excessive rain. No sydtenproper drainage of
water was setup.

The site at which the plant has been constructexdusad by the residents of
Nilas village for grazing dairy animals. Women wegively involved in
earning income. After acquisition, the dairy farmibusiness completely
finished, thereby, making 30-40 families unemployddectly which
adversely affected milk production.

Since the railway line is not accessible, coalr@aught in through roads. The
heavily loaded coal trucks have rendered the roatxessible.

The project has employed people from other states most of them are
staying on rent in the villages. The strength Imaseiased but resources such
as electricity and water have not improved whiah @wsing problems for the
people in these villages.

Other than air pollution, some potential environtakeffects have reduced
ecological/hydrological connectivity, increased dooinsecurity (crop

damage) and noise pollution. It is because of thieasons that people in
these villages think that they will have to move ou future if they want to

avoid harmful diseases(example: cancer and bixctiein the Malwa belt,

especially Bathinda) due to rise of uranium in wate

On being asked why the villagers did not resetdewehere, they responded
that it is difficult to adjust in a new society. r8e sociological effects of this
project are lack of occupational security, labdosemnteeism, unemployment,
loss of livelihood, land dispossession and lodsmdscape/sense of place.

Ligour shops have increased in the area from 2taffer acquisition. This
has led to increased alcohol consumption among wigoh is a common
cause for family feuds.
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Summary and Conclusion

Most people continued to remain economically depahdn agriculture but their
economic status has deteriorated. Marginal farmedswomen have not only lost
their income but also social goods (liberty andapmity). As far as utilization
of compensation money is concerned, more thaf{ @fXhe people purchased
land. Other major forms of expenditure were cormsing house and buying
vehicles, whereas education was given importancerly 4 per cent of the
people. Compensation according to the Land Acqgoisifct, 1894, indemnifies
the owner of the land and not the labourer, hemapdless families and
agricultural labourers, who were dependent on thecRayat’'s land, were the
main losers in this acquisition because they dideceive any compensation and
were deprived of their livelihood at the same time.

Land acquisition leads to displacement of peopbenftheir traditional
occupations. Most project affected families whoklabe skills required for
industrial jobs are impoverished. Development haglden economic and social
cost which is paid by the people residing near flteject site. Some
recommendations, important from policy point ofwjdo minimize these costs
are: (i) marginal and small farmers whose entiralteldings are acquired must
be given alternative employment, (ii) many agrictdt labourers are dependent
on the common land of the villages and becausedbeit have any other skills,
there is a need to compensate them for their losgegiving them sufficient
amount of money, and most importantly, (iii) prajeéfected families should be
made partners in development projects.
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