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ABSTRACT 

 
 

Development is subjective- it differs from person to person and place to place. It is said that India lives in its villages. What constitutes development 

for a village cannot be appreciated fully by someone who makes a 2-day visit and returns to the comforts offered by his/her urban home. Appreciation 

of rural life, culture & traditions are essential to a development professional who intends to make some change through their work in future. This is 

why staying and learning about what a village is, how the life in a village is crucial.  

 

The village Elachivazhy of Attappady Block in Kerala was chosen for this study because of its proximity to KSEB Ltd.’s novel project at Chalayoor 

hamlet. Our study had two major components- “Village Research on Elachivazhy” and “Evaluation of Solar Micro-grids in Tribal Hamlets”.  

 

The first component included understanding the village as a system, various aspects of it such as energy, health, water resources, livelihood, roads 

and transportation & agriculture, the governance aspects of schemes such as MNREGA and NRLM. Other aspects of village life, such as culture, 

traditions, daily practices etc. where understood as well. The tools used for this primarily included house hold surveys & Participatory Rural 

Appraisal methods.  

 

The directed research component is “Evaluation of Solar Micro-grids in Tribal Hamlets” looks upon the pros and cons of a solar micro-grid that was 

established by the KSEB Ltd for making the tribal consumers producers of electricity. We have put up our findings on technical, social and economic 

aspects. Also we have given our suggestions on future projects.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Rural Development: A need in Indian Context:  

According to Mahatma Gandhi, “The soul of India is in its villages. 

If the villages perishes, so would India. She would lose her mission 

in the world.” This should have been a guiding principle for the 

successive governments that were in power since the independence 

to build up a fair, just and egalitarian country. It is heart-breaking 

to find out that these visions are still far from being achieved. Even 

after 68 years of independence, glitches still persist in the largest 

democracy of the world. The Urban India has fast forwarded itself 

whereas the Rural India still appears crippled. Majority of the rural 

population still lives in abject poverty and are unskilled and thereby 

cannot earn livelihoods that could make their life better and less 

challenging. Of these rural population, tribal populations are the 

ones which are the most neglected. The rates of malnutrition, 

illiteracy etc. are the highest among them. Also the living 

conditions of most of them are not even to close what is desirable. 

In spite of these turbid situations, the life in villages of India are 

still less complicated and peaceful. The various schemes brought 

up by different governments are trying to lend a helping hand to the 

rural population. Some of them, such as MNREGA, NRLM- 

Aajeevika, IAY etc. have already given a positive impact in their 

lives. 

 

To become a successful social development agent, every 

development professionals needs to learn directly about the lives of 

the people at the grass root level. Immersions are occasions when 

professionals learn directly from encounters with poor and 

marginalised people by living with them and reflecting on the 

experience. (Renwick Irvine et. al.) It helps to understand the ground 

realities of people’s lives and their aspirations. The reflections of the 

experience lead to a deeper level of understanding and capacity for 

adaptation to complex development processes (Pasteur and Scott 

Villiers 2004b). This experience should generate energy, confidence 

and commitment, and eventually gives the maturity and evidence in 

order to draw practical conclusions and authority to design a policy 

related to the development. The goal of CTARA department through 

conducting 9 weeks’ field stay as a part of the curriculum (TD 609) 

is to nurture professionals who can transform power, insights and 

relationships, and make pro-poor policy and practices more focused, 

relevant and effective. 

1.2 Field Stay Objectives 

 

As part of this 9-week field stay program, a tribal village named 

Elachivazhy of Palakkad district in Kerala had been selected. 

Elachivazhy is located in Pudur Gram Panchayat of Attappady block. 

Attappady is a tribal block which was which was notorious till 5 years 

ago for its high infant mortality rates. It is one of the tribal concentrated 

blocks of Kerala, which lags behind in terms of Socio economic 

indicators. The geographical limitations and the lack of interests from 

the government authorities also dragged back the development activities 

in the district far behind. Thus Elachivazhy exists as a community with 

a very low social development index, but with a zeal for betterment. So 

it was justifiable in all sense for the research team to select a village like 

Elachivazhy for conducting the social study. Through the first-hand 

experience of living in a tribal community, the research has aimed for 

the following scopes and objectives. 
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- Understand the rural ecosystem in all its dimensions- culture, 

tradition, governance and administration and through which 

create an opportunity to get close to understand the ultimate 

developmental gaps and needs and create new managerial 

knowledge at the service of the tribal people. 

- Apply the expertise with the social science research methods 

and tools: This will support the researcher in future while 

conducting studies in the same field. 

- Conduct directed research on a relevant topic based on the need 

of the village, which can be action oriented or policy oriented 

that will bring an outcome which enhances the developmental 

activity of the region. 

1.3 Structure of the Report 

 

The whole report has been divided in to two major sections. 1) Village 

Research and 2) Directed Research. 

 

Village Report: The village report is an attempt to understand the life 

scenario of the village. The research has been done by collecting 

primary and secondary data through conducting Participatory Rural 

Appraisal (PRA) activities, surveys and interview and from literature 

surveys. The village research part has been divided into nine chapters 

which includes methodology and six sectorial analyses. 

 

Directed Research: The directed research was conducted in Chalayoor 

village, which is 2 km. from Elachivazhy. The aim was to conduct a 

Technical as well as Socio-Economic analysis of the Solar Micro-Grid 

installed by the KSEB at the hamlet. It also included a replicability 

study of such model in other hamlets of the locality. 

 

The research has been completed within the 9 weeks of time. The 

methodologies that were chosen for the directed research has been 

explained in the corresponding section. 

 

The whole report contains 11 chapters which has been described below. 

Chapter 1 and 2: Describes the objective of the study, reason behind 

selection of the village, village demography and methodologies used for the 

village research. 

 

Chapter 3 to 8: Elaborates the studies conducted in different development 

sectors in the village, that includes 

- Agriculture 
- Energy 
- Livelihood 
- Education 
- Water 
- Health  

 

Chapter 9: Schemes Analysed during the Stay 

 

Chapter 10: Directed Research: Techno-Socio-Economic Evaluation and 
Replicability Study of Solar Micro-grid at Chalayoor Tribal Hamlet 

 

Chapter 11: Personal experiences of the researchers has been shared in this 

chapter 

 

Chapter 12: Summary Recommendations 
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1.4 Scope and Selection of Area: 

Elachivazhy is located in between the Western Ghats at an altitude of 

500 MSL, 11° 11’ N, 76° 42’ E. It is at the banks of the Bhavani which 

flows from the Silent Valley National Park. The river is the boundary 

for Kerala and Tamilnadu. The population is predominantly Tribal and 

if compared to development indices of the rest of Kerala, the hamlet 

lags behind in them. The village has fairly good connectivity in terms 

of road and transportation facilities, but the livelihood opportunities of 

the villagers are skewed towards daily labour. The elder most 

generation of the hamlet is illiterate, but the younger generations are 

inclined towards learning. This is evident as the literacy rates reach at 

71%. This, however, is very low compared to the high literacy rate all 

over Kerala, which is at 91%. The population is multilingual as almost 

all of them know Malayalam, Tamil and the tribal language which is a 

mix of both. 

Since the hamlet is in between two forest ranges, wildlife intrusions is 

a frequent phenomenon, elephants being the most frequent. This, 

thereby limits the livelihood opportunities for the inhabitants. 

Since the hamlet had immense potential for development, the place of 

stay was apt for the researchers. The location was resource intense, 

sparsely utilised and unexploited. The customs and traditions of the 

tribal life still exist along with a tinge of will for modernisation. The 

basic human amenities were available, but the problems within the 

hamlet were much more of the secondary level, such as employment 

opportunities and related issues. 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Satellite view of Elachivazhy 

1.5 NGO: NRLM – Aajeevika Mission: Kudumbashree 

The Kudumbashree Mission was launched in Kerala for providing micro-

financing within neighbourhood family groups, in the model of SHGs. The 

Kudumbashree Mission is under the roof the NRLM- Aajeevika Mission. In 

Attappady block Kudumbashree has been actively involved in socio-

economic aspects of the tribal communities. The organisation has been 

providing timely and well managed inputs whenever required since its 

inception in Attappady. One of the most successful intervention that 

Kudumbashree could make in Attappady was to declare Attappady as a 

liquor-free zone. This was achieved by its association with Thaikkula 

Sanghom, a women’s organisation which brought out the women’s brunt of 

alcoholism in the area. Apart from these, Kudumbashree is also on working 

on improving the Health and Education sectors. It has provisions to 

implement Community Kitchens in every hamlet to feed the pregnant and 

lactating mothers, the young children and the elderly. Also, a running 

finance model has been implemented among the neighbourhood groups 

(“Ayalkkoottam” in Malayalam). These funds can be used by the members 

of the group to invest in livelihood generation activities. Kudumbashree 

also conducts a bridge-school camp for students till matriculation which 

gives prompt and adequate training for the students. The organisation also 

conducts PSC Exam Coaching Camps so that the educated youth gets into 

Govt. jobs. In addition, it also has started an initiative for Labour Bank 

registration for the youth who are trained or are willing to get trained in 
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different jobs such as plumbing, carpentry, masonry etc. Kudumbashree is 

also on a mission to revive the traditional agricultural practices that the 

tribal societies had been practising earlier. This, in turn would help them to 

achieve food security. 

1.6 Planning of the stay: 

The time duration of the field stay was for 9 weeks only and the amount 

of research to be conducted was enormous. So a proper research, 

planning has been done to allocate the resources and finish the activities 

in time. The following Gantt chart represents the scheduled plan for the 

field stay. 

Week/Activity 1 2 3 4 5 6 7 8 9 

Introduction to 

the village 

         

PRA          

Household 

Surveys 

         

Preliminary 

Evaluation of 

DR 

         

Household 

Surveys 

         

Sectorial 

analyses 

         

DR          

Documentation          

 

Figure 1.2: Proposed Gantt-Chart for Field Stay 

 

 

1.7 Demography: 

1.7.1 Secondary Data Analysis: 

The Secondary data was primarily the Census Data for the years 2001 and 

2011. It was available in the website as well as the GPO. The analysis of the 

same is done as given in Table 1.1 

Table 1.1: Census Data for 2001 and 2011 [1] 

Parameter M/F/ Total  YEAR Decadal 
 

     

Growth 

 

  2001  2011 
 

      
 

No. of HH Total 89  108 21.34 % 
 

      
 

 Total 368  403 8.68 % 
 

Village 

     
 

Male 187  218 16.58 % 
 

Population 

     
 

Female 181  185 2.21 % 
 

      
 

 Sex Ratio 968  849 -12.3 % 
 

      
 

 

 

1.7.2 Primary Data Analysis: 

The Primary data analysis was done with the data from Household Surveys 

conducted throughout the stay. Though a total of 112 Households were there 

in the hamlets, only 92 were available for survey. Thus, a sampling was not 

done and a direct survey was conducted. Table 1.2 summarises the results of 

the analysis. “Main” refers to primary source. 
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Table 1.2: Demographics of the Village 

Category Total Male Female 

Total 
Population 

384 218 166 

Population   0-6 
Years 

36 10 26 

ST Population 360 198 162 

SC Population 3 1 2 

Literate 272 151 121 

Illiterate 
Population* 

76 57 19 

Main Cultivator 
Population 

0 0 0 

Main Labour 
Population 

142 68 74 

Others 36 22 14 

Non- Working 

 Population 

206 128 78 

 

1.7.3. Population Pyramid: 

Population pyramid of a village is studied to find out the stability and 

skewness of existing population of that particular village. For this activity, 

the population is divided into different age groups, viz.-a-viz., 0 - 4, 5 – 9 

etc. up to the eldest age group. This is then divided into male and female 

population. The population pyramid that the researchers made for 

Elachivazhy hamlet is as shown as in Figure 1.2. It is to be noted that the 

population in early years is skewed towards the males but as the age 

increases, the drop in population in males is high. This was attributed to 

deaths related to alcoholism and other issues that happen in the hamlet. This 

itself gives insight towards the extent of disaster that illicit liquor and illegal 

alcohol has brought to the hamlet. 

 

 

 

Figure 1.3: Population Pyramid for Elachivazhy 
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CHAPTER 2 

 

METHODOLOGY 

 

The research had been comprised of two parts, which were Village 

Report (VR) and the Directed Research (DR). This session primarily 

covers the methodologies used for conducting the VR. The 

methodologies applied for the DR will discuss in chapter 10 and chapter 

11. The VR methodology includes 1) primary data collection, 2) 

secondary data collection, 3) other field work activities and 4) voluntary 

activities. Each of these methods is described in detail below. 

 

2.1 Primary Data Collection 

The primary data had been collected through various research 

methodologies which are listed below. 

1) Preparation of base map 
 

2) Participatory Rural Appraisal (PRA) 
 

3) Village survey 
 

4) Household survey 
 

 

 

 

2.1.1 Preparation of Base map 

Base map had been prepared to get more understanding about the land 

use pattern and vegetation cover of the village. Elachivazhy is 

predominantly a forest area, and the habitation and agricultural lands 

were very less in the area when compare to the forest cover. Base map 

distinguishes different land usages like forest, agricultural land, water 

bodies and roads. Preparing base map had been helped to conduct 

activities like resource mapping and social mapping, which had 

conducted as a part of the PRA activities. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Base map obtained from GPO 

2.1.2 Participatory Rural Appraisal (PRA) 

 

Participatory Rural Appraisal (PRA) activities had been conducted in the 

village with the intention to integrate the views, understandings and opinions 
of people in the development activities. It had been ensured the active 

participation of people in all the PRA activities conducted. It had been taken 
extra care to ensure equal participation of both male and women in these 
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activities. The techniques used for the PRA activities included Resource 
Map, Social Map, Transect Walk, Venn diagram, Time- Line, Seasonality 

and Problem ranking. 

 

2.1.2.1 Resource Map 
 

The objective behind preparing a resource map was to recognise the 

resources available inside the village boundary which cater livelihood 

option to the residents. The process also helped the villagers to share 

their knowledge regarding the village resources to the other people in 

the village itself. The activity had been conducted at a public meeting 

point, where there is a hotel and shop and a well from which the people 

fetch water. Selection of this place had been caused for more 

participation from the people’s side. The program helped to understand 

how much the residents actually know about their own village. The map 

majorly had indicated features like agricultural land, forest, roads, 

institutions, households, water bodies and other vegetation like 

different types of trees. Each feature had been indicated by different 

colours. Even different colours had been used to indicate infrastructure 

like concrete road, which had been indicated with black colour and 

kucha road with brown colour. The whole process took about 2.5 hours 

to complete. Men were more active in this activity, but the research 

group had ensured the participation of women by bringing them out 

from their houses with the help of Kudumbashree animator. 
 

 

2.1.2.2 Social Map 

It had been necessary to understand the social structure of the village and the 
approximate boundaries of the village with regard to social interaction and 
social services. Thus social mapping process had been conducted during the 
village research. The exercise shed light into the social relation between 
people and economic profile of the individuals. The process had given the idea 
about the social structures and institutions in the village and relation between 
people with different institutions. The program also helped to understand more 
about the social, cultural (religious) importance of different places and people 
within the village. Both social mapping process and resource mapping process 

had been conducted together. The importance and priorities of different 
institutions and places within the village were explained by the people during 
the process and they had been marked each of these amenities with different 
colours. The process notified information about houses those kacha houses and 
pucca houses, etc. It had been asked the participants to draw the map of the 
village, showing all households. They have also marked roads and other 
significant spots like meeting places, temples, PDS centre, schools, 
aanganwadis etc. of the village. By encouraging the people to draw other art 

works which they would like, participation of the activity had been increased. 
Figure 2.3 represents the social map. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: Resource Map for Elachivazhy 
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 Figure 2.3: Social Map for Elachivazhy 

 

 

 

2.1.2.2 Transect Walk 

 

Two transect walks were conducted through the village; both were perpendicular 

to each other in the direction (one in the north- south direction and the other in 

east west direction). Conducting the walk had been helped to get to know the 

topography of the village. Since it is always best to walk a route, which covers 

the greatest diversity in terms of water resources, vegetation, habitation, 

sanitation and other infrastructure; it had been taken extra care to decide the path 

to be followed. The transect walk had been conducted by the research team with 

community members. The information collected during the walk had been used 

to draw a diagram. The walk had been conducted in two days, each day the 

people from the village accompanied to give proper walking direction as well as 

to explain about the different types of vegetation, the variety in the soil etc. which 

had been seen during the walk. The east-west walk had covered a distance of 4 

km and the north south walk had covered a distance of 2 km. It was difficult to 

cover the hills and forest area because of the geographical constraints, so the 

forest distance mentioned in the transact walk diagram is an approximation. It 

had been taken an average of 3 hours to complete each of the transect walk. 

North- South transect walk had been started from the agricultural land (Banana 

cultivation) of Chundapetty side and ended at the nala towards Karathoor, the 

adjacent hamlet. The second transect walk, in East-West direction started from 

the river side, boundary to Tamilnadu. It ended at the sub-hamlet of Elachivazhy, 

Aanjankomba. This hamlet is situated on the hilltop. The transect walks helped 

to generate understanding about the location and distribution of various patterns 

of vegetation, land and soil types, landscape slopes and elevations. The walk had 

given a trekking kind of experience and the moments in the forest during the 

walk were thrilling. While on the transect walk, it had been taken care to ask 

questions about each zone/ region in the village. Everything had been noted and 

written down as the transect proceeds. During the walk, there had been conducted 

brief and informal talk with the local guide, our host. During these discussions, 

people were more willing to discuss sensitive issues such as land ownership 

patterns, MGNREGA works, etc. Figures 2.4 and 2.5 represents the graphical 

representation of transect walk had been conducted. 
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Figure 2.4: Elachivazhy Transect Walk: N-S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.5: Elachivazhy Transect Walk: E-W 

 

2.1.2.4 Venn diagram 
 

A Venn diagram had been created with the help of the villagers. The purpose 

of the diagram was to indicate different institutions (both government and 

private) within and outside the village, where the villagers had been related 

to. The diagram shows the different institutions, whether they are within the 

village or outside the village and if it was outside the village distance from 

the village to the institution, etc. It had also been indicated the importance of 

each institutions based on the number of times the villagers visiting the 

institution, their impact on the village, activeness, The institutions included 

in the diagram were - Gram Panchayat, Banks, Anganwadi, Police Station, 

Canara Bank and ATM, Tribal Speciality Hospital, Schools, Shops and Post 

Office. Figure 2.7 represents the Venn diagram for the village. 
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Figure 2.6: Venn Diagram for Elachivazhy. 

2.1.2.5 Problem Ranking Matrices: 

The problem ranking matrices are made to analyse the problem faced by 

the various groups such as youth, children, elder men and women. This is 

made with the help of the FGDs conducted within the hamlet. 

These matrices help to recognise and solve the developmental problems in 

a much holistic way as they provide the view point of all the sections of 

the society. The following tables gives the problem ranking matrix of 

people of Elachivazhy. 

Men Rank 

Unemployment 1 

Wildlife attacks 2 

Lack of agriculture 3 

No secondary schools 

nearby 

4 

Late MNREGA 

payments 

5 

Illicit liquor 6 

Addiction towards 

other intoxicants 

7 
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Women Rank 

Illicit liqour 1 

Addiction towards 

other intoxicants 

2 

Late MNREGA 

payments 

3 

Unemployment 4 

Wildlife attacks 5 

Lack of agriculture 6 

No secondary schools 

near by 

7 

 

 

 

 

 

Youth Rank 

No proper mobile/ internet 

connectivity 

1 

No higher education 

institutions nearby 

2 

No petrol pumps nearby 3 

Lack of new job 

opportunities 

4 

Wildlife attacks 5 

Addictions of various kinds 6 

Increased patrolling by 

police 

7 
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2.1.2.6 Historical Timeline 

 

Time line represents the historical occurs in the village. It also helps to 
understand the rate of development process happened within a particular 
region. This exercise had been conducted by interviewing elder people. 
Since many of the villagers were illiterate and not aware about the year or 
calendar, some of the events had been taken in an approximate manner. 
The observation found was many of the infrastructure facilities which 
includes hand pump, concrete road, new building for school, etc. came into 
the village very recently. Figure 2.8 shows the timeline for the village. 

Y
e
a
r Event 

18
th

 century 
The Hamlet was established in 
Aanjankomba 

19
th

 century Flood in Bhavani River 

1940s Road to Mully was made 

1970s Settlers moved in from mainland 

1980 
Elachivazhy   hamlet   getting   
populated, 

 
Aanjankomba less populated; 

wildlife attacks 

 began 

1981 First shop in the hamlet 

1988 PDS shop was established 

1989 
Tar road providing inter-village 
connectivity 

1992 First TV 

1997 Aanganwadi got established 

2000 AHADS starts functioning 

2005 Concrete roads to Aanjankomba 

2006 MNREGA scheme gets implemented 

2006 Mobile network established 

2008 Houses built in NREGP scheme 

2009 
Alternative Innovative School got 
established 

2010 
Police Station was established in 
Mully 

  

2010 Health Centre in Elachivazhy 

  

2015 
The hotel and lodge complex was 
built 
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CHAPTER 3 

 

WATER 

 

3.1 Rainfall details: 

 

The maximum rainfall here is received in June with Precipitation of around 

700 mm. during the months of February, March, April, December there is 

extremely no rainfall. Although the rainfall in this region is relatively less, 

there is no problem of scarcity of water in this area as there is the passage of 

Bhavani river through the hamlet which has its origin at Silent Valley, near 

Mannarkkad. Never there was a situation of draughts experienced in the past 

20 years. 

 

 

 

 

 

 

 

 

 

Figure 3.1: Average rainfall Pattern of Attappady 

3.2 River water: 

The Elachivazhy hamlet is in the Bhavani river basin. The river flows right 

next through the hamlet. The water is perennial as there is hill surrounding 

the entire village the water gets collected and hence is used throughout the 

entire year. They don’t have any issue with the availability of water. Water 

is very abundant in this region. Although rainfall is relatively less, but the 

river originates from silent valley there are no severe cases of draughts. They 

don’t depend on ground water as well because they have access to water from 

river. Even the big cultivators pump water from the river. They have access 

to that. They use 20, 25 hp motors for that. Three 30 and two 25 hp motors 

are there in total for the hamlet. The villagers don’t require any motors for 

their domestic use the water supply scheme is in place which operates with 

gravity. The only bore well is in one of the hotels which has a lodging 

arrangement attached to it. They have made it so that they don’t have to worry 

about the water quality. They have tested it and the ground water quality is 

good. The villagers rely on the river for most of the purposes like washing 

clothes and even bathing. There are 4 common taps and 2 water tanks used 

to store water from the mountains. 

The scheme implemented by the Govt. of Kerala, Jala Nidhi has helped the 

hamlet to achieve water security. Through Jala Nidhi two huge tanks have 

been built to collect water from the pipes from the mountains and they 

distribute water from them. Since the water source on the mountains is 

perennial, there hasn’t been any problem with drinking water. For bathing 

and washing clothes they go to river. The only problem is that since open 

defection is done near the river, it will get contaminated in the near future. 

A break-up on dependency on various sources of water for domestic use is 

given in the figure below. 
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Figure 3.2: Dependency on different Sources of water 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Bhavani River that flows through the hamlet 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Water tanks made through Jalanidhi Scheme 
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3.4 Watersheds: 

 

There are 15 major watersheds in the Attappady block. The figure below is 

a map of the same. All these watersheds drain into Siruvani river or 
Bhavani river. The Siruvani river itself confluences into Bhavani at 

Chalayoor hamlet, which is 2 km above Elachivazhy hamlet. 

 

 

 

 

Figure 3.4: Watershed of Attappady Block 
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CHAPTER 4 

 

ENERGY 

 

4.1 Electricity 

4.1.1. Administrative Structure: 

The electricity to this village is provided by KSEB (Kerala State Electricity 

Board), Kottathara. To pay their bills they will have to go all the way to 

Kottathara which is situated 12 kms from Elachivazhy. 

4.1.2. Household Amenities: 

  There are 56 TV sets, 6 refrigerators, 24 tube lights, 24 fans, 34 mixers, 

132 CFL bulbs and 100 mobile phones in the hamlet. i.e. on an average, 

there are 0.7 TV sets, 0.075 refrigerators, 0.3 tube lights, 0.5 fans, 0.425 

mixer, 1.525 CFL bulbs and 1.25 mobile phones per household. Estimating 

the standard values, this amount to 98kWh of power consumption per 

household. 

Of the 92 households surveyed 16 households does not have electricity 

connection and the rest other 76 households are connected to the grid. From 

the data collected regarding the electricity bill of each household, the total 

electricity bill accounted to Rs 22,034 /-. Considering the average bill per 

household i.e. Rs 240 /- per household. 

 

Figure 4.1: Share of Electricity in Elachivazhy hamlet 

 

4.2 Transportation: 

There are about 22 vehicles in the entire village of which 4 are either Jeeps/Cars 

and rest 18 are motor bikes. For suppose if we assume that a bike travels 100 km, 

a week and a car travels 50 km, a week. Overall, all the vehicles put together 

travel around (4x200 + 18x400) kms per month i.e. with that on an average how 

much vehicles are there and how much is the petrol and diesel requirement 
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Table 4.1: Vehicles in Elachivazhy and their consumption 

 

Vechile Number of 

KMs per total   KMs 
 

month 

 

travelled 

 

   
 

     
 

cars 4 400  1600 
 

     
 

bikes 18 200  3600 
 

     
 

 22   5200 
 

     
 

 

 

Assuming a mileage of 15 kms for car and 50 kms for bike, the total amount 

of fuel consumed respectively are 107 litre of diesel and 72 litre of petrol for 

bikes. 

Also the current cost of diesel is 50 /- and that of petrol is 70 /-. If we 

calculate the amount of money spent it will account to 10,373/- 

But there is no petrol bunk nearby and in order to get the petrol / diesel they 

have to travel a 22 km. hence the local vendor there took this situation as an 

advantage and sell the fuel in his shop for 75/- per litre. Although this is bit 

economical to the villagers, still they have to spend the amount which is 

higher than the actual cost of the fuel for that. 

 

 

4.3. Cooking Energy: 

Table 4.2: Households with different fuels for cooking energy 

 

 

Figure 4.2: % Share of HHs with cooking fuels 

4.3.1 Fire wood: 

Firewood constitutes around 75% of their cooking energy. They get firewood 

from forests. 

Fuel Number of Households 

  

Firewood 86 

  

LPG 24 

  

Electricity 4 
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Some twigs and branches of trees which are lied down are used as fire log. 

This actually doesn’t cost them anything. Hence most of them still rely on 

firewood for their cooking. 

 

4.3.2 LPG connections: 

There are around 24 households which depend on LPG for their cooking. 

Once in a week, a vehicle comes so that they can change their LPG 

connection and that is every Tuesday. In general, we have the freedom to 

opt for a change anytime. But there is a limitation to these villagers, as they 

can do replace with new LPG once on a specific day in a week. Even to do 

that they should book at least one week in advance. 
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CHAPTER 5 

 

LIVELIHOOD 

 

5.1 Labour: 

Around 142 villagers of this village depend on daily labour. Most of them 

are part of MGNREGA. They are getting ample days of employment from 

the scheme and hence 70% the hamlet population is dependent on it. 

5.2 Employees: 

There are 9 Govt. Employees and 20 of them work as forest guard, 

Promoters, KSEB, Animators etc. 

5.3 Agriculture: 

21 households depend on Subsistence agriculture. But they don’t earn 

income through this agriculture instead they cultivate the crops that can be 

consumed directly in their home. 

5.4 Hotels: 

3 of them run independent hotel business. These serve meals for around 40 

to 50 villagers / even to the travellers around this hamlet. This is one very 

good opportunity for livelihood. 

5.5 Teaching: 

Also 4 women from the hamlet teach in Anganwadis present in and around 

the hamlet. 

5.6 Shops: 

There are 4 shops in the hamlet which serve as all round purpose like 

Grocery, Vegetables, and fruits. 

 

5.7 Dairy 

A vehicle (truck) comes 2 times a day. Once at around 5 in morning, and 

again at 3 in the evening. That vehicle gives milk i.e. sell milk to the 

people and also take the milk checking the purity and quality of the milk. 

The entire milk is taken to the society, Attappady Co-operative Dairy 

society, which is situated in Agali. That is how the cattle grown like 

cows, buffaloes come in use very nicely. Also to feed this cattle they go 

to forests and collect some twigs and branches. 

 

Table 5.1: Livestock in Elachivazhy 

Livestock Number of livestock 

Cows 112 

Bullocks 4 

Ox 0 

Sheep 0 

Goats 149 

Poultry 16 
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Figure 5.1: Share of Livestock in Elachivazhy 

 

5.8. Goat Rearing: 

It is just their custom to rear goats. And as such they don’t make big 

business from it. They sell goats when they are in need of money. When 
they have money they even buy goats. It is clear from the graph that 53% 

of the livestock is goat which means that there is great opportunity to make 

a very good livelihood, they are not going for it as an exclusive business. 

 

 

 

Figure 5.2: Goat Rearing in Attappady 

 

 

 

 

 

 

 

 

 

Figure 5.3: Researchers at Livestock Sheds in Elachivazhy 
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Although there is wonderful opportunity of livelihood for them to do 

fisheries, due to the presence of the river just by the side of the hamlet, they 

are not utilizing this opportunity to their fullest extent. 

Many even do an illegal business of carrying away the sand secretly and then 

making business out of it. In order to do this they have lots of donkeys with 

them which serve this purpose. 

It has been observed that most of them don’t save any money for the future. 

They keep on spending money whenever they have acquired it. 

 

 

Figure 5.4: Comparison of wages from each opportunity 

 

 

 

 

 

 

 

 

Figure 5.5: Cash in-flow Distribution among different sectors 
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CHAPTER 6 

HEALTH 

 

6.1 Health Clinics: 

There is clinic center very nearby in the village but that is an OP clinic. They 

don’t have any provision to admit. If there is some serious illness, then take 

them to Kottathara, Attappady Tribal Specialty hospital which is 12 km from 

the place. In case of emergency, there are always 2 Jeeps in the hamlet which 

they can have access to any time throughout the day or night. Also now a 

days they don’t give unattended child births. People are very educated in that 

regard. There are frequent visits from PHC, near Pudur Gram Panchayat. 

They visit once in 2 weeks. There is also one more Primary Health Center in 

Mully. 

Also ICDS is working in giving free meals where they are giving food to 

small children. Similarly, Kudumbashree is also working in giving food to   

people. But this has not been happening last 3, 4 months because of lack of 

funds as was admitted by Mrs. Seema Bhaskaran, Director of Kudumbashree 

Mission in Attappady block. Usually there are no cases of big illness and all. 

They are very healthy. The only problem is that they are addicted to 

smoking, drinking, addiction to pan-masala etc. Also they make illicit liquor 

by themselves and consume it. 

 

6.2: Govt. Tribal Speciality Hospital: 

It is located in Kottathara, 12 kms from Elachivazhy. The villagers rely on 
this hospital for all their bigger health issues. It is a 54 bedded hospital 

with modern amenities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1: Health Clinic in Elachivazhy  

 

 

 

 

 

 

 

 

 

Figure 6.2: PHC in Pudur 
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Figure 6.3: Govt. Tribal Speciality Hospital, Kottathara 

6.3: Veterinary Hospital: 

There is veterinary hospital in Pudur. But to have access to it the villagers 

need to travel 10 kms. Veterinary Inspector is very helpful. Most of the time 

he goes to farmer’s farm to treat the livestock. They give different vaccines 

to the livestock. Artificial Insemination facility is also available in the office. 

They store the semen in nitrogen filled container. 

Awareness Programmes are conducted in the village (Pudur) in which 

hygienic practices of milk collection are taught to the farmers. Infertility 

camp, treatment camp, awareness camps are also organized. 

 

6.4 Diseases in the livestock 

The common diseases found in the livestock in the area include Anaemia, 

eye opacity, Diarrhoea, Dengue fever, Pneumonia, Pyrexin (fever and 

inflammation), Stumatitis (mouth viral infection), Distocia (abnormal birth), 

Mastitis (tits expansion) and Foot rot. But recently because of “Brucella” 

virus cows are facing abnormal abortion problem. This disease is contagious 

and can be very dangerous both from livestock point of view and farmer’s 

economic point of view. Hence they have ordered a vaccine for that which 

will be given to female calf in the age group of 4 months to 1 year. 

Diagnostic facilities in the clinic 

- Preliminary tests: The basic preliminary tests performed at the clinic 

are temperature measurement, urine test, faecal test, mucosal 

analysis. 

- Discharge test: Discharge test is used to test the quality of semen for  

artificial insemination 

- Operations- Dehorning is the process of removing or stopping the 

growth of the horns of livestock. Tail cutting or docking is also 

performed in the clinic. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.4: Veterinary Hospital in Pudur  
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6.5 Sanitation: 

They do open defecation near the river. Although this had not created any 

problem till now, this might create potential issues in the future. 

The newer generations tell that they don’t feel like using the toilet system as 

they got used to the culture. 

 

6.6 Health Issues in Elachivazhy: 

 Though liquor has been banned in this region, men consume large amounts 

of spurious and lethal brew from the bar connected with TASMAC (Tamil 

Nadu State Marketing Corporation is a company owned by the Government 

of Tamil Nadu, which has a monopoly over wholesale and retail vending of 

alcoholic beverages in the State of Tamil Nadu), from the liquor shops in 

Mannarkkad and also illicit brew being distilled rampantly in the hamlets. 

There are several women who are single, either deserted or widowed and 

have to fend for themselves. Women are the worst affected by the male 

consumption of alcoholism. The men die very early in life due to alcoholism 

and women have to look after families on their own. 

 

 

 

Figure 6.5: Health related concerns in Elachivazhy in the last two years 
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CHAPTER 7 

 

ROADS AND TRANSPORT 

 

Elachivazhy village is fairly connected with the neighbouring towns and 

villages. The main road is an all-weather road and vehicles pass through it 

almost all the time. Except in the night time, when wild elephants block the 

road, the commuters don’t find any problem. 

The frequency of bus service that ply from Elachivazhy to its neighbouring 

bus-stands are only 5. There is only 1 bus route that passes through the 

village. 3 buses service in the route Mully- Kottathara. The nearest bus stand 

is where connectivity to neighbouring towns is at Kottathara, which is at a 

distance of 12 kms. Also, there is no public transport buses which ply 

through the route. Only private buses and jeeps operate here. 

There are 18 motorcycles and 4 cars/jeeps in the village. 

The agricultural lands of the hamlet are well connected to the road network 

as they belong to rich farmers. They sell their produce outside the hamlet, 

making use of the labour force available in the hamlet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.1: Road Connecting Elachivazhy to nearby Town 
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CHAPTER 8 

 

AGRICULTURE 

 

There are around 21 households who do subsistence agriculture. Most of the 

tribal people are doing only this Subsistence agriculture hence they have to 

buy those kinds of vegetables (cereals, pulses) which they don’t grow. 

Usually they don’t have to buy of the vegetables, because the land is very 

fertile and people used to grow for themselves whatever is required. But now 

the situation has changed a bit. 

After a while what had happened is because of lack of rainfall and animal 

attacks, the tribal population moved away from their traditional cultivation 

practices. Now, agriculture is done by settlers. They are community of 4 

families. One good thing is that they are providing employment to the other 

people of this village. They have huge farms and they protect the farms 

through fencing by some solar, electric wired systems. As a result, they don’t 

have to worry much about the wild animal attacks. 

The main cultivation done is banana, coconut, tomato, maize, beans, chilly. 

These are the main crops they grow over there. In some places there is also 

Arecanaut and teak plantation found. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.1: Banana Cultivation in Elachivazhy 

 

 

 

 

 

 

 

Figure 8.2: Coconut and Areacanut Plantation in Elachivazhy 
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CHAPTER 9 

 

SCHEMES ANALYSED DURING THE STAY: 

 

9.1: MNREGA: 

The Pudur GP of Attappady block has been regularly allotting works 

under MNREGA. Mostly, the works they allot are for terracing of farm 

lands, construction of roads, water and soil conservation works, and 

construction of houses under the IAY scheme. The scheme has been 

playing a significant role in income generation of the inhabitants of the 

whole village. The GP has a predominant tribal population and thus, 

MNREGA could be effectively employed in the GP. The secondary 

data was collected from the VLO. As of now, every household receive 

a minimum of 100 days, usually more. Since MNREGA was 

implemented in the GP, the migration had come down considerably. 

The womenfolk of the village have gathered more self-confidence as 

they have gathered a sense of earning. 

The MNREGA scheme has been working efficiently in the Elachivazhy 

hamlet as 66% of the households have a job card with them. The hamlet 

also had a predominant tribal population, i.e. out of the total 92 households, 

60 of them had a job card. All the 60 households were belonging to ST 

category. Out of the 60 households, 52 are still active in MNREGA. There 

was so no case of drought in the hamlet, but there were severe cases of soil 

erosion in the past. With the MNREGA workforce soil and water 

conservation activities were taken up and this could greatly reduce the 

erosions. 

 

Also, there were 25 households which are being constructed under the IAY 

scheme. There has been a provision for giving 20 days’ employment for 

constructing their own households. Also, now the population has been 

involved in construction of these houses. 

Since the community has not been involved in agriculture for the past years 

and more, the participation of MNREGA workforce in creating individual 

assets has been nil. Also, there has been no work in community sector as 

there are no community owned assets. The current works going on are 

mainly in construction of roads and clearing the bushes. Terracing was 

earlier done on private lands but it has not been put into use. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9.1: Road Constructed in the village with MNREGA workforce. 

 

 

 

 



28 

 

 

Figure 9.2: Terracing of land done with MNREGA workforce. 

There were 8 households which were women-headed which participated in 

MNREGA. The financial condition of the tribal households are more or less 

the same throughout. They managed to earn their livelihood with their daily 

labour, which was complimented by MNREGA. All families received their 

wages within 2 months of completion of work, which is acceptable, even 

though the norms are for within 15 days. The MNREGA wages are being 

given to their bank accounts in Canara Bank branch in Chavadiyoor, which 

is 6 km from the hamlet. The MNREGA beneficiaries retrieved money from 

the bank through ATM installed within the bank, if their withdrawal is less 

than Rs. 5000. 

 

It was also noted that they were not aware of things such as transect walk for 

work selection and labour budget. They knew about unemployment 

allowance, but they never had to claim it as the GP was assigning plenty of 

works to them. 

 

 

 

 

9.2 NRLM: 

Throughout Attappady block, the NRLM was working under the name of 

NRLM-Aajeevika: Kudumbashree Mission. The mission was named as 

“Attappady Comprehensive Tribal Development and Particularly Vulnerable 

Tribal Group Development Project”. The vision for this project was to uplift the 

social and economic status of Irula, Muduga and Kurumba tribal communities 

of Attappady. Sustainable livelihoods like agriculture and allied activities need 

to be developed where the community can be self-reliant and self-sufficient in 

food. Women’s institutions would be built up for total financial inclusion 

leading towards poverty alleviation and social development. Awareness 

generation would be enhanced on all issues for the communities to be able to 

access all entitlements and schemes. The institutions would enable women to 

access credit, engage in sustainable livelihoods, build up entrepreneurship, 

marketing and negotiation capacities and capacity to assert their agency in all 

realms from the domestic front to the various forums like the area of work, 

Panchayat and various departments. The social, economic and political status is 

to be enhanced and they should be able to assert their cultural identity as 

Adivasis. 

Aims and expected achievements of the project are: 

- Building up of powerful and effective exclusive institutions of 

women from the tribal communities who should develop 

negotiation power, ability to critically analyse their own situation 

and collectively work towards social transformation 

- Institution at the Ooru (hamlet) level and Panchayath level for tribal 

women to enable them to access all entitlements and schemes of 

each department and engage in the proactive process of preparation 

of tribal sub-plan. 

- Institutions to ensure availability of nutritious food, access to health 

care, education, etc. 
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- Institutions should have the ability to prevent social issues like child 

marriage, domestic violence, trafficking and other forms of violence 

which affect the status of women 

- Skill training to youth to save them from unemployment, 

despondency and alcoholism 

- Livelihoods in agriculture and micro-enterprises that would lead to 

economic development 

- Funds disbursed to the community 

- Attappady will ultimately developed as the immersion site for the 

community resource persons and professionals working in the 

extremely vulnerable tribal areas of the country. 

- To achieve these goals, the Project was implemented through the 

following steps: 

 

- Exclusive Social Institutions for Tribal Women 

Kudumbashree model of poverty alleviation was chosen as the method 

of building social institutions. Though this programme had reached the 

Attappady and despite reservation of SC/ST communities in CSD and ADS, 

it has been naturally under the leadership of settler community. The NHGs 

were in a very dismal state and the groups had to be renewed. The Adivasis 

naturally felt distanced from Kudumbashree for a variety of reasons. So it 

was decided to have exclusive institutions for the tribal communities. Social 

mobilization, institutional building and capacity building in order to enable 

the community to access their rights and entitlements were the basic 

foundation of the project.   

- Community Kitchen and Nutritional enhancement 

Along with the process of building women’s collectives in the hamlets, 

it was decided to initiate Community Kitchens wherever the need was felt. 

Series of meetings were held with women from all communities at various 

levels to incorporate their perceptions about the necessity, feasibility and 

acceptability of such a program. The modality and logistics of running a food 

providing program were discussed in detail after getting their concurrence 

on the concept. Most women were of the opinion that the community 

kitchens should be managed by the tribal women’s 

Neighbourhood Groups (NHGs) and women would serve food in the 

evening. The menu was decided as white boiled rice, ragi powder, a variety 

of pulses like cherupayar (green gram), muthira (horse gram) and kadala 

(chick pea). Women were delighted about the whole idea as it was a revival 

of the earlier practice of “Ooraduppu” (Hamlet Hearth) sharing food and 

having meals together. It was decided that children, adolescent girls, 

pregnant women, lactating mothers and senior citizens would benefit from 

community kitchen. At present, there are 192 Community Kitchens with a 

population of 9287 consuming the food. A special community kitchen is 

being managed in Tribal hospital at Kottathara for pregnant women who are 

anaemic. According to the Health Department’s report the weight of new-

born babies have increased from one and a half kilograms to two and two 

and a half kilograms after an year of providing regular meals to pregnant 

women. Community Kitchens are being extended to provide breakfast with 

a variety in food items such as idli, rice gruel, green gram, beaten rice flakes 

(avil), and broken wheat upma. The Community Kitchens are funded 

cyclically by the Department of Social Justice, Social Security Mission, 

Kudumbashree and the Tribal Department. 

- Community Kitchens to Nutritional Education Centres 

Nutritional Education Centres are being initiated in select hamlets to 

spread awareness regarding the basic essentials of food, nutritious food and 

health. The idea is to restore their indigenous collective knowledge and the 

rich diet of seasonally grown and most suitable diet and food habits they had 

till very recently. A cadre of health and nutrition workers is being trained to 

help the community make correct choices regarding crops they grow and the 

wild edible leaves and tubers they collect, the food they cook in their 

traditional ways, health care and land care. This is being done in the hamlets 

with the full participation of elder women. Nutrition re-education classes 

and specifically designed cooking lessons are also being planned. The 
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women are guided by the principle of Food Security – Safe Food without 

lethal chemicals – Nutritional Security – Health Care – Self Care – Earth 

Care. This means connecting the micro to the macro, meaning the individual 

health/food/nutrition to the society as a whole and reconnecting the whole 

process to the health of the soil, land, water sources and ecosystems. 

 

 

 

 

 

 

 

 

Figure 9.3: Food Served during Review meeting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9.4: Interaction during food preparation for Community Kitchen in 

Chalayoor Hamlet 
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CHAPTER 10 

DIRECTED RESEARCH: 

TECHNICAL AND SOCIO-ECONOMICAL ANALYSIS & 

REPLICABILITY STUDY OF SOLAR INSTALLATION AT 

CHALAYOOR, ATTAPPADY 

 

10.1 Introduction: 

The Rooftop Solar Project installed at Chalayoor tribal hamlet in Pudur 

Gram Panchayat (GP) of Attappady was a demo project for community 

based rooftop PV systems, proposed by the Kerala State Electricity Board 

(KSEB). The project was meant to uplift the status of tribal households 

from the status of energy consumers to that of energy producers. Also, 

thereby to enable the tribal hamlets to be self-sufficient in terms of energy. 

The project was proposed by the Innovation team of KSEB in December 

2013. The estimated capacity of the plant was 96 kWp, which can generate 

around 450 kWh (units) of electricity per day, on a normal sunny day. 

According to the Detailed Project Report (DPR) from KSEB, the plant 

should be able to generate 153600 units of electricity in a year, a surplus of 

51900 units, taking into consideration the projected collective consumption 

of the individual households of the hamlet which is at 101700 units. 

In our study, we have taken the inputs from all the stakeholders, namely, 

the KSEB, M/S Keltron, Kudumbashree and the individual households of 

Chalayoor, about their perspectives and sentiments on the way in which the 

project was planned and executed. This exercise has supposedly given us 

an idea of the success/ failure of the project as well as its replicability in 

other tribal hamlets. 

 

 

10.2 Objectives: 

• To understand the pros and cons of the project. 
 

• To understand the acceptance of such projects in tribal 

communities 

 

• To understand the perspectives of various stakeholders: 

KSEBL, Keltron, Kudumbashree (facilitator) 
 

• To analyse the energy yield and do a performance 

evaluation 
 

• To evaluate the success/ failure of the plant in socio-economic 

terms 
 

• To study the replicability of such projects 

 
10.3 Methodology: 

 

We started of our study with a site visit into the Chalayoor Tribal colony to 

do a ground check. We then went on to meet the officials at different tiers 

of KSEB and M/S Keltron to get their views on the project. Simultaneously, 

we were collecting the secondary data that was available on the project. 

Finally, we conducted household surveys as well as Focus Group 

Discussions (FGDs) within the hamlet. We also plan to give a quick visit to 

the other 20 hamlets where KSEB proposes to install similar solar projects. 

10.4 About the Project 

10.4.1. Location. 

The system is installed in Chalayoor tribal village, Attappady, Palakkad. 
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Figure 10.1: Satellite view of Chalayoor Hamlet with the Rooftop PVs. 

 

10.4.2 The System Design: 

It is a 96 kWp grid tied installation. The system size of 96 kWp was decided 

based on the consumption data of the households in this locality. There are 

83 number of houses in this tribal hamlet, out of which 65 are having KSEB 

connection. The collective consumption of these 65 households per month 

is around 101700 units. Hence to compensate this much units using net 

metering, a system size of 96 kWp was decided. The 96 kWp is realised as 

multiple systems of 20, 25, 30 kWp etc at different locations within the 

hamlet. The 3 phase AC supply from each of these systems are combined at 

an AC combiner box and fed into 11 kV transmission line using a 415V /11 

kV transformer. 

 

 

 

Table 10.1: System Design Specifications 

System No   Specification 

     

1 25 kW (100 Nos of 250 W panels, 4 strings of 25 

 modules in series). 25 kW inverter 
     

2 30 kW (120 Nos of 250 W panels, 5 strings of 25 

 module sin series), 28 kW inverter. 
     

 

10.4.3 Implementation Model of the Project: 

The initial conceptualisation and feasibility study for this project was done by 

innovation team, KSEB. Later they came up with the DPR and tender 

documents for implementing this project. The tender was released in December 

2014 and they didn’t receive any Expression of Interest (EoI) from companies. 

Finally, the work was awarded to M/s Keltron, a Government of Kerala 

undertaking company. The financial support for this was given by KSEB 

through their innovation funds. Other than the EPC (Engineering Procurement 

and Construction) and funding, the project also needed some level of social 

engineering required to take into confidence, the tribal community of the region. 

This task of facilitating the project implementation through mobilizing local 

community was done by Kudumbashree (NRLM). The major stake holders in 

this project and their roles are explained below: 

- KSEB: Initiated and funded the project  

- Keltron: EPC  

- Kudumbashree: Facilitator for local acceptance  

- Govt. of Kerala: Funded the Project through its Tribal Development 

Fund 
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- Tribal Community – “Supposed to be” given electricity free of cost 

for leasing out their rooftops to KSEB. 

 

Expected advantages of this project was: 

 

a) Since it is a grid connected system (with no battery), to ensure 

maximum yield, KSEB has to ensure grid supply all through the day. 

Hence grid availability is continuously monitored over internet by 

KSEB/KELTRON and this has reduced the number of and duration 

of power outages in this region. 

b) Instead of putting 1-2 kW systems (as proposed in DPR), 

KELTRON has installed larger systems of 20-25 kW to reduce the 

costs of the system. 

c) The additional roof structure with the panels on top of the houses 

(see the Figure) prevents excess heating of roof during summer and 

leakage problems during monsoon. 

 

10.5 Preliminary Evaluation of the Project: 

 

10.5.1 Technical Evaluation 

 

Design: The design seems to be good. The modules are kept south 

facing at an optimal angle of 12°. Modules are having IEC certification 

and the inverters are also having relevant quality certificates. 

Layout: The project developer (M/s Keltron) has tried to form clusters of 

houses where they can install a single large system over the rooftop, sizing 

between 20-30 kW instead of installing 2-3 kW systems on individual 

roofs. In the process, they have routed cables and power lines through the 

individual household premises which has created trouble for the home 

owners and restricts their free movement in their own premises. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.2 a): Power lines drawn through private spaces 
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Figure 10.2 b) Power lines that hinder movement of inhabitants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.2 c) Power lines drawn above households 

 

Generation: The expected yield from the system (from September 2015 to 

May 2016) was around 69853 kWh, but the actual yield was only 59640 

kWh, making a loss of 10213 kWh. The table below shows the deviation 

of yield over the years. 

The possible reasons for under generation can be high grid failure rates, 

failure of inverters, module degradation or shading. We have done an 

analysis of the generation data obtained from Ms/ Keltron and concluded 

that the frequent grid failure is the reason for under performance of the 

system. 
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Operation and Maintenance: Keltron has hired an engineering graduate 

from the same hamlet for preliminary level of support and maintenance of 

the system. His scope of work includes: 

a) Monitoring the generation from the system at an inverter level 
 

b) Basic repair of the inverters 
 

c) Cleaning and maintaining the system 
 

d) Reporting of errors that cannot be handled locally. 

 

This is a good practise to have local trained manpower for the better 

performance of the system. 

Issue of cleaning: There was no provision of cleaning availed. 

 

Economics of the system:  

The initial investment for the system was 1.2 Cr. The MNRE bench 

mark cost for a 96 kW system during the time of implementation of 

this project was 1 Cr (refer: http://www.re-solve.in/perspectives-and-

insights/mnre-revises-off-grid-benchmark-tariff-again/) 

Hence the project seems to be 20% over priced. This can be justified 

based on the difficulty of transportation of materials to the project 

location (hence higher transportation costs) and the additional expense 

on erecting the false roofs on the cluster of houses. 

Based on the expected generation values the payback period for the 

investment is around 14 years and Levelized Cost of Electricity 

(LCOE) is 7.1 Rs/ kWh. Hence the economics does not seem to be 

attractive. Given that the cost per kW of grid tied systems have further 

come down and MNRE has revised their bench mark price to Rs 80,000 

per kW [1], we should recalculate the economics while replicating such 

projects. 

Social Impact: The tribes are not happy about the project; in fact, they are 

repulsive as they have not received the benefits they were promised. 

Based on the information and basic evaluation of the project, we tried to 

understand the underlying reasons for the present condition of the 

project. This was done through a series of interviews with various stake 

holders. 

 

10.6 Stakeholder Interviews: 

 

10.6.1 KSEB: 

 

i) The office of Renewable Energy & Energy Conservation: 

 

a. The ministry of power, Government of Kerala has issued an order for waiving 

off the energy charges for the first 50 units per month for the connections given 

to the tribal hamlets. Since KSEB has a bi-monthly billing cycle for domestic 

consumers, the cost of 100 units will be waived from the households’ bills, 

and for the rest they have to pay. Generally, the tribal households normally 

don’t use more than 100 units in a billing period. 

b. Keltron has not given separate connection for water supply for cleaning 

the panels. Keltron will have to do that soon. 

 

c. KSEB had to shift from the idea of individual rooftop solar PVs to a more 

collective setup because of the following reasons: 
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- The roofs were thin and drilling and other such operations 

required for installing the panels may reduce the strength of the 

roofs. 

- The roofs also had tiles (hurudis) within the concreting, 

which further increased the doubt on the strength of the roofs. KSEB 

didn’t want to take risk, thus moved to structures. 

 

d. The structures doesn’t look aesthetically good. This was the first of its 

kind project for both KSEB and M/S Keltron. Thus they were inexperienced 

and expect to rectify them in the upcoming projects. 

e. The whole project was funded by Govt. of Kerala and not KSEB. The 

project is supposed to benefit the Tribal population and not KSEB and thus, 

it was fair enough from the Govt.’s side to fund it. 

 

f. M/S Keltron supposedly had economic benefit from the project because 

KSEB vouched for 10% more than the MNRE benchmark of Rs 100 per 

Wp, i.e. 110 per Wp, considering the remote area location and other 

parameters. But, M/S wouldn’t have had to spend that much to install 

the project. 

g. It might not be possible to achieve the estimated generation capacity due 

to various reasons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.3: Expected Generation v/s Actual Generation 

h. M/S Keltron has not provided cleaning facility and the panels should 

have been be accessible for a person for inspection and cleaning. This 

would be taken into account and rectified in future projects. 

 

i. The sole reason as to why KSEB went for rooftop projects instead of 

land-mount panels is that it is not necessary that all the hamlets have 

free, barren lands, available for installation. 

 

j. Grid failures are mainly because of anti-islanding feature for the safety 

of the KSEB workforce who might be working somewhere throughout the 

grid. 

 

k. The upcoming projects will be having a back-up system along with 

the grid connection. 
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l. KSEB has made a financial model in such a manner that the merits 

of the project reaches the tribal hamlets and KSEB doesn’t expect in 

monetary benefits for itself. They plan the following model: 

 

Out of the total production of the plant, 50% will be given free in 

account to usage of the hamlet (50 units per household per month). Out 

of the rest 50%, monetary benefits worth 25% will be credited to the 

responsible body within the hamlet for their upliftment (Ooru Samithi 

or any other body). The rest 25% will be kept with KSEB, dedicated 

for the O&M of the plant, after 5 years of installation. This is necessary 

since the coming up projects will be having batteries and an operator. 

 

m. The reason for selecting Chalayoor was that the houses were 

constructed well enough to occupy the rooftop panels and the 

irradiance was also fairly good. The households were also closely 

located so that the solar PVs could work efficiently. 

 

n. M/S Keltron has to prove the capacity of the plant and maintain 

records for KSEB to take over the plant after 1 year of successful 

operation. 

 

o. KSEB was expecting that there were provisions for cleaning, but was 

shocked to hear that there were no provisions. 

 

p. KSEB has been demanding the access for Delromo monitoring data, 

but M/S Keltron has not yet provided the same. 

 

 

 

ii) The Asst. Executive Engineer of Mannarkkad Division of KSEB 

had the following points to share: 

 

a. The Project is viable and is running successfully, with an average 

production of 450 units per day. 

 

b. The ST households are not paying their electricity bills on time. But they 

are entitled for protection against disconnection of power supply as the GoK 

pays their arrears through the ST development funds. 

 

c. The current plan for the project is to give 2% of the total monetary value 

of the energy generated at the plant to the Ooru Samithi for their 

developmental activities. 

 

d. Discussions are going on to initiate bill waiver scheme and additional 

benefits. (the order was passed recently, as communicated from the CE, 

REEC’s office) 

 

iii) The Asst. Engineer of Kottathara section of KSEB had the following 

points to add on: 

a. The project is viable and replicable given there is enough manpower to 

support the same. Currently, even with the full strength of the section office, 

complaints cannot be met timely, given the vast area of the locality and other 

resource constraints. 

b. The tribal households are ready to pay the bills if it is affordable for them. 

The discrepancies happening in the bi-monthly bills are majorly due to 

faulty wiring done in the houses. 

 

c. A new dedicated section office for solar projects could solve the problems 

for timely corrections of faulty lines and other such mishaps. 
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d. A person from the hamlet can be given the charge of the plant, given he 

is trained sufficiently. This is a fair enough chance for employment 

generation. 

 

10.6.2 M/S Keltron: 

 

The DGM of Solar PEG of M/S Keltron had the following points to put 

up: 

 

a. The frequency of grid failure is very high and thus effecting 

the performance of the plant. Proper attention is not being 

given to the project by the KSEB. 
 

b. The climate of the area is not very favourable for a Solar 

Project. 
 

c. Also, the inverters and panels are in good condition and 

production has been happening whenever there is good 

irradiance and grid connection. 
 

d. The local section is not very much enthusiastic about the 

project and none of the stakeholders are ready to accept the 

facts. 

 

e. The project is not very wise as the KSEB does not have the right on the 

land and this might lead to apprehensions from the local people. 
 

f. It seems that KSEB does not want to give free electricity to the tribal 

households. Their plan was to generate electricity and charge the grid. 
 

g. The provisions for cleaning has to be suggested by people like us and 

M/S Keltron would gladly accept it. 
 

h. M/S Keltron is very much concerned about the safety of the instruments 

as the local households are raising issues about the panels and it is M/S 

Keltron’s responsibility for safe-keeping of them according to the 

contract. 

 

i. The money provided for installing the project was very much less and 

thus the construction had to be adjusted and thus aesthetic sense could 

not be accounted. 
 

The Proof for the efficiency of the PVs and Inverters can be ascertained 

from the graphs and plots below: 

 

 

 

 

 

 

 

 

 

 

Figure 10.4: Plot for daily generation in the month of September, 2015 

Source: Delromo monitoring system, maintained by M/s Keltron 
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Other graphs are attached in Annexure II. 

 

10.6.2 Households at Chalayoor: 

We had conducted individual household surveys in the households over 

which the panels were installed and 2 FGDs for the hamlet as a whole. 

The following were the findings from them: 

a. Very few households (11 out of 65) had electricity 

consumption above 50 units a month. 

b. The only thing they demand is that they need subsidised (free?) 

electricity. 

c. They had no issues before/ during/ after installation of the 

panels. 

d. Also, 2 CFL bulbs were promised to every household by the 

Dept minister while the plant was being inaugurated. None of 

the household have received the same till date. 

e. They were happy that their houses are very cool in the summer 

as they had the panels above their homes. But in the winters it 

gets very cold inside the homes. 

f. One major issue they pointed out is that there were supply lines 

drawn through individual landholdings. This deny them from 

doing any construction works or planting any trees in the 

vicinity. 

g. One household (Ward VIII, House No. 103) didn’t have 

electricity connection in their house but solar panels were 

mounted over their home. They got infuriated when asked 

about the project. 

 

 

 

 

10.7 Conclusions and Recommendations: 

 

The following are the points that have come to our notice in the study so 

far: 

 

1. The project is running successfully even if the frequency of grid failure 

is high. If this is rectified, the project would be more viable in technical 

and economic terms. There reason for the same is as explained below: 
 

a. The provision made by KSEB for 100 units of electricity appears 

to be attractive as 83% of the consumers are below this mark and 

free electricity would be possible for them. 
 

b. The power generation, even though not reaching the expected 

levels, is definitely higher than the consumption of the hamlet. But 

the additional revenue through the sales of electricity would 

depend on the actual generation from the system, which need to be 

rectified. 
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Table 10.2 : Energy generated in the plant v/s Energy 

consumed by the hamlet 

 

2. The promises made by KSEB has to be met very soon as the tribal 

population is not happy about the delay and thus has hampered the 

harmony between the inhabitants, Kudumbashree, KSEB and Keltron. 

The social viability of the project is solely dependent on this part. 

 

There had been increase in tension between the different stakeholders 

because of the bureaucratic lags that might have lagged the 

implementation of the benefits for the households. 

 

3. Power lines should have been drawn through underground pipes instead 

of overhead lines. These lines, when passing through private spaces, 

deny the right to property for the households. In future installations, this 

suggestion could be mandatory. As an added benefit, underground 

pipelines would also ensure safety against any case of breakage and 

consequent electrocution for the inhabitants.  

4. There must be a proper provision for cleaning. The panels should be 

accessible for inspection and/or cleaning. This would further increase 

the efficiency of the plant. A person should be well directed and 

employed for this purpose and the authorities should make sure that 

cleaning is done on a regular basis.  

5. The economics and costing of the project should be re considered in the 

future projects, since the prices have come down during past 3 years. 

120 Rs/ W is 20% higher than the then existing MNRE bench mark price 

and 50% higher than the present bench mark price of Rs. 80,000/ kW.  

6. The project implementation strategy needs to be re considered and the 

roles and responsibilities of the stake holders should be re defined. 

Unnecessary bureaucratic delays and unfulfilled promises are creating 

distress among the tribal community. 

7. A new implementation model in which the funds coming in from the 

tribal welfare department (who otherwise pay for the arrears in bill 

payment) and the financial matters handled by the Ooru Samithi can be 

considered. Here the role of KSEB shall be to just buy back power and 

settle the balance amount with the Ooru Samithi. They also should 

ensure good grid availability. Ooru Samithi can tender out the project 

and pick up the best vendor (need not be Keltron) and appoint a local 

maintenance person, in consultation with KSEB. 
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CHAPTRER 11 

 

INDIVIDUAL LEARNINGS 

KVN KISHORE: 

The 9 week field stay had given me enriching experience and memories 

which I can cherish all throughout my life. First and the foremost I need 

to share my experience about the entire Attapady block, where I had 

stayed. I absolutely got amazed with the beauty of the place. Ever since 

I came to know that my stay is going to be in Kerala and that too a place 

near Ooty, I was really awaiting to experience one of most natural 

scenic beauties in India. The village we stayed in is more like a hill 

station. Living in the nature’s lap for two months, we used to 

experience three types of weather almost every day. It used to be sunny 

in the mornings, rainy during evenings and cold in the nights. So, with 

green carpets in every possible sight, living in this place had given me 

an opportunity to live a secluded life close to nature. 

The best part of this course is that we staying along with a family in our 

project area. Not only staying as a paying guest in their home, but also 

involving in their daily routine, helping them with chores, being as a part of 

family are some of the memories to cherish. Since I had no knowledge of 

Malayalam language, conversations with the people over there were always 

difficult to understand. My partner, Athul who is from Kerala, is well 

acquainted with traditions over there, but for me it was quite different world 

with different atmosphere, climate, people, lifestyle, traditions, and culture. 

I had tough time in understanding the language and so in conversing with 

the people. Because of this I had to restrict to listening in almost all the 

conversations, where my partner used to do all the talking and later would 

share all the experiences with the newcomers and their conversations. 

 

 

 

Initially when my guide, Prof N C Narayanan came he asked me a few 

questions about the ownership of a farm which came to our sight when we 

are walking casually towards a river. I could not answer him. Then he asked 

me a few questions regarding the plantations over there. I could not answer 

them even. Then he pointed out that this lack of knowledge is because the 

PRA activities were not done. So then for the first time I could really 

appreciate the power of PRA tools. Till then I was just fine with them but 

from that moment I have realised that with PRA activities can really give us 

lot of understanding about the village. He also quoted that "You need not 

create a new problem for them, just find out what problems they are facing". 

This also gave us a proper path what exactly we have to focus in our stay 

and the PRA activities. So finally the PRA activities were done after his visit 

and they really helped us understanding the village more deeply. Mainly the 

social and resource mapping exercise had been a fun filled experience 

involving everyone to participate. 

Before going to that place, I was really worrying how we will be able to 

gather people for the PRA activities since its always been a challenge to get 

people for PRA activities. But one very wonderful thing Athul had done in 

the beginning of our stay is that he had build up excellent rapo with almost 

all the youth of the village, as he was a localite this he could do very easily. 

This amazing asset had really helped us all through the field stay right from 

taking the surveys to conduting the PRAs. 

Initially when I visited the DR location, they were not at all receptive 

to us. One person even beat Athul for taking photograph of the solar 

panels. I was wondering what might have really made the situation that 

worse, although the installation was successful, panels were running 

properly. So finally after the completion of the DR, we could 

understand that the main problem arised due to unfulfilled promises 

made by KSEB and the minister. The KSEB had promised them to give 

a complete waiver in their electricity bills and minister told that each 
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of the household will be getting 2 CFL bulbs for free. Since this didn't 

happen the villagers are completely against KSEB, although the project 

was implemented just to favour them and for no other profit for 

themselves. So I thing I have learnt is that whenever I am in some 

authority I should always make sure that whatever promises were made 

to the respective stakeholders should be given more priority to fulfill 

them. 

Going to several government offices and interacting with the several 

government officials has changed the perception of mine towards the 

government officials. I used to perceive that all the government 

officials are lazy who doesn’t empathize with the people’s problems. 

But all the government officials whom I came across through my 

journey in those nine weeks of stay have been very kind, have shown 

enthusiasm in sharing information, their experience and were helpful in 

our work. Also government is really trying very hard to give their best 

in serving people like providing many schemes for constructing their 

houses, charges for their medical problems, deliveries etc. 

The love and care that the neighbours and villagers poured into us and it 

can’t be paid back. The ready acceptance of the villagers for a new person 

was wonderful to experience. The kindness of the villager for each other and 

the cohesiveness to do work together was a very beautiful thing to observe. 

They were so cordial to each other and the friendliness to talk to people 

whom one knows was a very good attitude that we experienced which is 

quite rare to see in the city life. 

 
The kindness of the villager for each other and the cohesiveness to do work 

together was a very beautiful thing to observe. They were so cordial to each 

other and the friendliness to talk to people whom one knows was a very good 

attitude that we experienced which is quite rare to see in the city life. Going 

to a village is not a new thing for me. Rather spending two months 

continuously in a village and closely observing the life of people in a village 

set-up was interesting, inspiring and learning experience for me. 
 

 

 

It is very wonderful experience of having direct sight of elephants right 

infront of the hamlet. We had great fun in taking their photo graphs. Also 

Bhavani river passes right through the hamlet, we used to have wonderful 

river baths in the river with the villagers. We had great privilege to meet 

the Chief Sustainablity Engineer of KSEB, Trivendrum and share our 

thoughts and ideas about the solar project installed by them. The 

experience of meeting very great govt. officials with some work of ours in 

their projects was really very thrilling to me. I cooked my food for most 

part of our field stay. This gave me sufficient practice of cooking which 

will definitely be of help in the future.It is also important to respect the 

areas of strength of the other members in the team and also be ready to 

learn new things that can be incorporated in life. Working, experiencing 

and learning together with Athul was very wonderful. The art of planning 

of a work and executing it within time limits is a great thing that we 

experienced during our field stay. This 10 weeks field stay was successful 

because of the team work only. Mrs. Seema Bhaskaran, Director of 

Kudumbhashree mission, Attapady was very very helpful during our full 

stay. Our family was very supportive and took best care of us one could 

expect in a new place. Where ever we went, people welcomed us and 

treated us very well. So the overall stay was extremely memorable and 

overwhelming. I will cherish these moments lifelong and utilise the 

learnings in my future work. This is a life time experience, I thank 

CTARA for giving me this wonderful experience. 

 

ATHUL K SHIBU: 

 

As I belong to Kerala and Attappady was infamous for its child 

mortality rates as well as cases of malnutrition, it has always been a 

wish for me to check the ground realities of them. Through this field 

stay, I could not only understand that, but could also understand a lot 

of facts that are associated with tribal life. The tribal traditions and 
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cultures have mesmerized me throughout the stay. The complex belief 

systems they have and their commitment towards the same seems to be 

the foundation stone for their daily routine. Their innocence and lovely 

behaviour have always been heart-warming. 

The village level activities which we did as a team, like PRA and other 

related activities and things which I did out of my own interest, like, 

travelling with the youth of the hamlet, visiting their homes for an 

evening snack, playing football and cricket with them, all have created 

a binding in my heart. They have taught me that there are facts in the 

world which you cannot learn in a classroom, but only through practice. 

I was equally excited about the DR as it was something that could be game-

changer in India’s future rural policies. Since it was related with Solar Energy 

and the core idea was to give free electricity to tribal homes, I felt it was very 

novel. The personalities we met throughout the DR was supportive that in-

spite of their busy schedule, they gave us their time and resources to find a 

solution for the existing faults in the system. This taught me how to be 

modest, simple and humble. 

Our host was a great family of three. I could sense the warmth of their 

relations throughout the stay. Also, the number of friends I have made was 

really big. All of them were really supportive and helpful throughout the 

stay. 

Our host organisation, NRLM-Kudumbashree was throughout supportive 

for us. The way the team headed by Dr. Seema Bhaskaran worked all day 

and night, without breaks inspired me a lot. It was their hard work that has 

stopped Attappady from falling through a pitfall. 

Keeping apart all of them, the following are my key learnings: 

 

1. Development is not what we give sympathetically, it is what they 

ask for rightfully. 
 

2. Learning can never be completed without interacting. The more you 

ask, you get. The more you knock, doors open. The more you be 

inquisitive, you will find out.  

3. Be one among them, it will take you to places you never dreamt of 

and give you experiences that you never thought of.  

4. Have an open mind. Be ready to receive inputs. Triangulate what 

you hear/ observe. Pay heed to every single person’s voice.  

5. Join your hands with every effort they make. They’ll love you, trust 

you and lead you.  

6. Never presume things, they might know much more than you.  

7. Accept their views and perspectives. Cross-check them and believe 

if you feel like, but never show disregard.
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ANNEXURE I 

HOUSEHOLD SURVEY FORMAT: 
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ANNEXURE II 

PERFORMANCE PLOTS FOR THE SOLAR PV AT CHALAYOOR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1: Daily Generation Data for October, 2015      Figure 2: Daily Generation Data for November, 2015 
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Figure 3: Daily Generation Data for December, 2015    Figure 4: Daily Generation Data for January 2016 
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Figure 5: Daily Generation Data for February 2016    Figure 6: Daily Generation Data for March 2016 
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                 Figure 7: Daily Generation Data for April, 2016           Figure 8: Daily log: Irradiance v/s Generation on 21st September 2015 
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Figure 9: Daily log: Irradiance v/s Generation on 25th  October 2015  Figure 10: Daily log: Irradiance v/s Generation on 4th  November 2015 
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Figure 11: Daily log: Irradiance v/s Generation on 6th  November 2015      Figure 12: Daily log: Irradiance v/s Generation on 29th  November 2015 
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Figure 13: Daily log: Irradiance v/s Generation on 17th  December 2015       Figure 14: Daily log: Irradiance v/s Generation on 30th  May 2016 

 


