
[ VOLUME 5  I  ISSUE 4  I  OCT.– DEC. 2018]                                                           E ISSN 2348 –1269, PRINT ISSN 2349-5138 

 916𝗎          IJRAR- International Journal of Research and Analytical Reviews                                           Research Paper 

Common Resource Management and Livelihood Vulnerabilities of 
Indigenous Communities in North Eastern States of India 

 
Niranjan Roy1 & Avijit Debnath2 & Sunil Nautiyal3 

1Professor, Department of Economics, Assam University, Silchar. 
2Assistant Professor, Department of Economics, Assam University, Silchar. 

3Professor, Centre for Ecological Economics and natural  Resources, ISEC, Bengalore. 
 
 

 

     Received:  August 24, 2018              Accepted: October 11, 2018 

 
ABSTRACT     The North Eastern region of India consisted of eight states. The region is home to over 200 
indigenous tribal communities of India. The hills constituted about 70 percent of the total land area, where shifting 
agriculture, locally called ‘Jhum” is the chief land use. The main sources of agricultural land in the hills constitute 
Common Property Resources (CPR), mainly forest land. The difficulties of storing water due to hill slopes have compelled 
farmers to depend for their livelihood mostly on jhum or shifting cultivation 
The region has a strong advantage in forest based activities and biodiversity, given its high percentage of forest land 
than the country as a whole. It is observed that there is  higher livelihood dependency of the region on CPR over the 
period.   
There is evidence of environmental impact as indicated by changes in rainfall and temparature over the last 60 years. 
The ageold practice of agriculture in trditional tribal societies has been the natural way of life since antiquity. 
Consequently the states having higher percentages of indigenous tribal population and their livelihood depends on 
Common Property Resources are more vulnerable than the other states in the region. 
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1. Introduction 

The north eastern region of India consists of eight states, viz, Arunachal Pradesh, Assam, Manipur, 
Meghalaya, Mizoram, Nagaland, Sikkim and Tripura. In terms of composition of population, topography, 
culture and economic development there is a great diversity among the states in the region. The hills 
constituted about 70 percent of the total land area, where shifting agriculture, locally called ‘Jhum’ is the 
chief land use (Ramakrishnan, 1996). The total population of the region as per 2011 census was 45.8 
million. The entire region is predominantly rural with more than 80 percent of population lives in the 
villages. The region is home to over 200 of the 635 tribal communities in the country, most of them live in 
the hill states of Mizoram, Nagaland, Meghalaya and Arunachal Pradesh, and form an overwhelming 
majority of the population of these states. The main sources of agricultural land in the hills constitute 
Common Property Resources (CPR), mainly forest land. The difficulties of storing water due to hill slopes 
have compelled farmers to depend mostly on jhum or shifting cultivation. The region has a strong advantage 
in forest based activities and biodiversity, given its high percentage of forest land (72.86 percent) compared 
(21.34 percent) in the country as a whole as per Forest Survey of India report of 2015. The ownership 
pattern of forest also differs in the different states of the region. In the hilly region, the ownership rests with 
the local communities and therefore, the proportion of reserved forest in those hilly states is quite well 

(Gadgil and Guha, 1992). 
There is acute shortage of water both potable and for agricultural and other uses in the hills and as 

such agricultural activities mainly rainfed in nature. As there is no visible manufacturing activities, 
indigenous societies depend on slash and burn or shifting cultivation. The indigenous tribal societies 
practiced century old traditional methods of water harvesting mainly rain and hills stream water. However 
given the large increase in tribal population, the traditional system becomes unsustainable. As such the 
traditional livelihood pattern of tribal societies becomes vulnerable and there is a concern for its 
sustainability. 

The main objective of this paper is to analyse the status of livelihood pattern and dependencies in 
the indigenous societies of the north eastern region in India. The vulnerabilities associated with the 
livelihood of indigenous societies have been analysed. Also attempt has been made to analyse the changes in 
environmental variables, mainly rainfal in the region on the basis of data for long time period. 
   The hypotheses adopted for the study are the following: 
1. Livelihood vulnerabilities vary across states and indigenous societies in the region. 
2. More vulnerabilities is associated with higher dependenacy of Common property resources in the region. 
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2. Database and methodology 
      The study is mainly based on secondary data collected from the publications of the Government of 
India and other governmental agencies like Forest Survey of India, North Eastern Council, Ministry of 
agriculture, Govertment of India etc. For analysis of data simple statistics like averages, percentages, growth 
rates and regression equation have been estimated for making a comparative study of different variables.  
The Livelihood Vulnerability Index (LVI) for indigenous tribal communities of the region has been 
constructed using the Principal Component Analysis (PCA). PCA allows in computing a linear transformation 
that maps data from a high dimensional space to a lower dimensional space. In original data variables may  
be  correlated  and  PCA  help  to  transform  them  into  uncorrelated  variables. The  Eigen  vector 
corresponding  to  the  highest  Eigen  value  is  the  first  principal  component  of  the  data  set.  The Eigen 
vectors of the second, third etc. Eigen values are the second, third, etc. principal components.  

 𝜆𝑖
𝑚
𝑖=1

 𝜆𝑖
𝑘
𝑖=1

> 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 𝑙𝑒𝑣𝑒𝑙 (𝑛𝑜𝑟𝑚𝑎𝑙𝑙𝑦 90 𝑜𝑟 95%) 

A  criterion  usually  followed  is  MINEIGEN  criterion  according  to  which  we  retain  all  the components 
with Eigen value > 1. 
In determining the weights for the indicators, the weights are determined by the factors loadings of the first 
principal component.  
 Finally, following Filmer and  Pritchett  (2001),  the  assigned  weights  are then used to construct overall 
Livelihood Vulnerability Index (LVI) by applying the following formula: 

8877665544332211 xwxwxwxwxwxwxwxwLVI  

Where, wi represents weight of ith variable and xi indicates standardized value of ith variable defined as  

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑠𝑒𝑑 𝑋 =
𝑋 − 𝑋 

𝜎
= 𝑥 

and x1= Percentage change in rainfall in the year 2011 compared to last 25 years, x2= CPR availability per 
household (in hectare), x3= Percentage of Agricultural household, x4= Annual income of agricultural 
household (in Rs.), x5= Percentage of ST population, x6= Main worker per hectare of land (in number), x7= 
Area under irrigation (in hectare), x8= Density of population (in number per square km). 
   For observing changes in climate variables vis-à-vis environmental changes, the best way is to 
understand how it has changed in the past based up on long-term observational records. Recently, Rathore 
et al. (2013) have obtained and analysed long-term meteorological data for 1951-2010 from the data centre 
of India Meteorological Department (IMD). Climatological trend analysis for a 60 year period is of sufficient 
duration to reflect natural climatic variability on a multi-decadal time scale. Rathore et al. (2013) computed 
mean maximum temperature, minimum temperature, mean temperature (average of maximum and 
minimum temperature) and diurnal temperature range (difference of maximum and minimum 
temperature) for each month of the year. The authors also prepare time series of mean maximum 
temperature, mean minimum temperature, mean temperature, mean diurnal temperature range and 
rainfall, and compute state annual, seasonal and monthly time series of maximum temperature, minimum 
temperature, mean temperature, diurnal temperature range (DTR) and rainfall by averaging the stations 
series in the respective state. We use their calculated values for the states of the north eastern region in the 
present study to analyse climate variability. 
In addition changes in the forest coverage, forest losses, availability of CPR (Common Property Resources) 
etc. have also been analysed.   
 

3. Livelihood Pattern of Northeast India: 
            A large section of the people in the region is Tibeto-Mangoloids origin speaking variety of 
languages. The growth rate of population is much larger in all the states of north- eastern region as 
compared to the all India average. Traditionally, some states like Assam, Tripura and to some extent 
Meghalaya and Mizoram have experienced a large-scale influx of people from neighbouring countries like 
Bangladesh and Nepal, the other states are characterized by much higher birth rate than death rate (Lekhi 
and Choudhury, 1994). As a result the decadal variation in the north eastern states seems to be very high as 
compared to all India average.  
       The total literacy rate of the population in the region is higher than the country’s average. Mizoram has the 
second highest literacy rate in the country. Another significant demographic composition of the north eastern 
states is the higher concentration of scheduled tribe population of the country. In the states of Arunachal 
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pradesh, Meghalaya, Mizoram and Nagaland it varies between 85 to 95percent. Cutivators and agricultural 
labourers in working population consisted of more than 50 percent like that of all India (refer table-1). Though 
the percentage of working population and main worker in the region is higher than all India level, but 35.49 
percent constitutes cultivators as against 24.63 percent in all India. However, agricultural labourers 
constitutes 14.74 percent of the population in the region as against 29.95 percent in all India as per 2011 
census. Thus the economy of the region is agrarian and agriculture is the principal means of livelihood of most 
of its people 
 The administrative structure has serious implications on the land relations (Hansaria 2005). The concept of 
common property resources in the region is very important in this administrative set up. The tribal tradition 
conferred the right of ownership of the CPR mostly on the communities. The formal laws of transfer of 
ownership have not been adapted to the traditional rules. 

Table-1: Classification of Workers in NER and All India, 2001 and 2011 (in percentage) 
States Total worker  

   2011 
Main worker  
2011 

Cultivators 
(main and marginal) 
 

Agricultural  
Labourers 
(main and marginal 

Total Male Female Total Male Female 2001 2011 2001 2011 

Arunachal  
Pradesh 

42.47 59.61 40.39 81.46 51.24 30.22 57.8 51.51 3.9 6.16 

Assam 38.36 71.36 28.64 72.58 58.77 13.81 39.1 33.93 13.2 15.42 

Manipur 45.68 56.68 43.32 74.67 47.15 27.52 40.2 35.10 12.0 8.51 

Meghalaya 39.96 59.35 40.65 77.73 49.39 28.34 48.1 41.72 17.7 16.73 

Nagaland 49.24 56.19 43.81 76.09 45.40 30.69 64.7 55.20 3.6 6.46 

Mizoram 44.36 59.74 40.26 85.27 54.10 31.17 54.9 47.17 5.7 8.59 

Tripura 40.00 71.13 28.87 73.29 60.42 12.87 27.0 20.14 23.8 24.06 

North East 42.87 62.01 37.99 77.30 52.35 24.95 47.4 35.49 11.41 14.74 

India 39.80 68.88 31.12 75.24 56.70 18.54 31.7 24.63 26.5 29.95 

Source: Registrar General of India 2011, Agricultural Statistics at a Glance, 2014, Ministry of Agriculture, 
Govt. of India. 
 

The difficulties of storing water due to hill slopes have compelled farmers to depend mostly on jhum 
cultivation. Common Property Resources (CPR) play an important role in people’s livelihood in the North 
Eastern region of India. Forest is an important part of CPR. The CPR in the North Eastern region constituted 
44.07 percent of geographical area as against 20.78 percent in the country as a whole with wide variations 
amongst the states. The percentage of CPR share to geographical area in the region steadily increased during 
the period 1998-99 to  2012-13 as against overall decline for the country as a whole (refer figure 1). This 
indicates livelihood dependency of the region on CPR over the period, which is main source of agricultural 
land and substantiated by large percentage of cultivators and agricultural labourers.   
 

Figure 1 Percentage of CPR share to geographical area during 1998-99 to 2012-13 
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4. FOREST COVERAGE 
   The region has a strong advantage in forest based activities and biodiversity, given its high 
percentage of forest land (72.86 percent) compared 21.34 percent in the country as a whole as per Forest 
Survey of India report of 2015 (refer Table-2). The forest area in general has been classified into three 
categories, viz, Reserved forest, Protected forest and Unclassified forest. While in reserved forests all 
activities are prohibited unless permitted, in protected forests all activities are permitted unless prohibited. 
On the other hand, unclassified forest area though recorded as forest but not included in reserved or 
protected. The ownership pattern of such forest varies from state to state1.In the hilly region, the ownership 
rests with the local communities and village headmen and the proportion of reserved forest in those hilly 
states is quite well (Gadgil and Guha, 1993). The forest system ranges from the tropical ecosystem in the 
plains to sub-tropical, temperate and alpine forest ecosystem in the hills.  While the conservation and social 
forestry progrmme of the government both at the centre and states2 led to increase in forest area in the 
country since 1999, but without any significant impact in the region (refer Figure-2). The region witnessed 
loss of forest cover in different assessment of Forest Survey of India (FSI). In the current FSI report the 
region witnessed loss of forest cover to the extent of 627 square kms in 2015 as against assesment of 2013 
(refer Table-2 and Figure-3). Consequently per capita  availability of forest cover in the region declined 
sharply over the years.The main reason for this decrease is attributed to increase in population concomitant 
with the biotic pressure and shifting cultivation in the region (refer Figure-4). 

Table 2: Forest cover in the North-Eastern States 
State Geographical  

Area (GA) 
(in sq.km) 

2015 Assessment* 
 (in sq.km) 

Forest  
(percentage of GA) 

Change  
w.r.t 2013 
(sq.km) 

 VDF MDF OF Total  
       1 2 3 4 5 6 7 8 
Arunachal Pradesh 83743 20804 31301 15143 67410 80.30 -73 
Assam 78438 1441 11268 14914 27673 35.22 -48 
Manipur 22327 727 5925 10342 17090 76.11 4 
Meghalaya 22429 449 9584 7184 17275 76.76 -71 
Mizoram 21081 138 5858 12752 19117 88.93 -306 
Nagaland 16579 1296 4695 6975 13318 78.21 -78 
Tripura 10486 113 4609 3089 7977 74.49 -55 
NE Total 255083 24968 73240 70399 169860 72.86  -627 

        Source: State of Forest Report, Forest Survey of India,2015,* VDF- Very Dense Forest, MDF- Moderate     
        Dense Forest, OF- Open Forest. 

 

Figure2: Trend in Forest Cover in NER and All India (1987-2015) (in sq. km) 

 
Source: State of Forest Report, Forest Survey of India, 1987 to 2015 (bi-annual reports) 

          

                                                           
1 The Indian Forest Act, 1927 defined the concept of Reserved forest and Protected forest. The Forest Survey 
of India under Ministry of Environment and Forest has been entrusted with the responsibility of assessment 
of forest resources in the country. The State of Forest Report published biannually contains Reserved, 
Protected and Unclassified forests in all states in the country.  
2 The Forest (Conservation) Act 1980 with amendments made in 1988 provide for the conservation of 
forests and the matters connected therewith or ancillary or incidental thereto. 
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Figure 3: Trends in Loss/Gain in of Forest Cover in Assessments of Forest Survey 
                                                                                                          (in sq.km)                                                                                                              

 
 Source: State of Forest Report, Forest Survey of India, 1987 to 2015 (bi-annual reports) 
 

Figure 4: Per-capita Availability of Forest Cover NER and All India (1987-2015) 
                                                                                                  (in hectare) 

 
 Source: State of Forest Report, Forest Survey of India, 1987 to 2015 (bi-annual reports). 
 

As per the data availble from Agricultural Census 2010-11, it is observed that the distribution of operational 
holdings in the region is highly skewed with the concentration of 67.9 percent of the holdings in the 
marginal and small holding size class.  
The annual rainfall trends have increased over Manipur, Meghalaya, Mizoram, and Tripura during 1951-
2010. However, annual rainfall has decreased over Arunachal Pradesh, Assam, Nagaland and Sikkim. The 
highest increase in annual rainfall was observed over Meghalaya (+14.68 mm/year) in the country during 
the same period. A similar pattern has been observed across different seasons (refer table- 3). Thus rainfall 
shows wide fluctuations across the eight states in the region. However, the city of Aizawl, capital of the state 
of Mizoram, has the rare distinction of using rainwater to meet its drinking and other domestic requirement. 
At present, Aizawl has more than 15000 rainwater harvesting tanks in individual houses which have been 
constructed by the residents at their own expense. 

Table 3 Trends in annual and seasonal rainfall during 1951 to 2010 
State Rainfall trends in mm per year 

Annual Winter Summer Monsoon Post monsoon 
Arunachal Pradesh -3.63 -0.10 No trend -2.30 -0.83 
Assam -2.96 0.08 -0.56 -2.19 -0.75 
Manipur +1.94 +0.10 +1.63 -0.89 +0.11 
Meghalaya 14.68 +0.52* +2.25 +9.27 +2.04 
Mizoram +0.33 -0.31 +2.80 +7.71 -6.19 
Nagaland -1.86 +0.05 +0.43 -1.69 +0.12 
Sikkim -3.12 -0.12 -0.83 -1.36 -0.11 
Tripura +0.77 +0.11 +1.73 -1.11 -0.55 

Increasing (+) and decreasing (- )trends significant at 95% level of significance are shown  with ‘*’sign 
(Rathore et.al.2013). 
 

5. Livelihood Vulnerabilities 
The result of Livelihood Vulnerability Index as constructed using PCA analysis is reported in Table 4, 5 and 
6. The descriptive statistics are presented in Table.8. It is seen that the mean is worked out to 0 and the 
standard deviation is 2.08. The minimum value is worked out to -2.95 and the maximum is 2.59. 
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Table 4 Descriptive Statistics of Livelihood Vulnerability index 
Particulars Value 
Mean 0.00 
Median 0.06 
Standard Deviation 2.08 
Variance 4.34 
Minimum -2.95 
Maximum 2.59 

 

The computed vulnerability index indicates that it assumes both positive and negative values and varies 
across different states (refer Table-5). It is found that the states of Mizoram, Meghalaya, Nagaland and 
Arunachal Pradesh are more vulnerable than the others. These states are having higher percentages of 
indigenous tribal population and their livelihood depends on Common Property Resources than the other 
states in the region. 
                         Table 5 Livelihood Vulnerability Index and Ranking of states 

  
 

Vulnerability 
 Index 

Rank Percentage of 
 ST population 

Arunachal Pradesh 2.50 2 68.8 
Assam -2.87  7 12.4 

Manipur 0.002  5 40.9 
Meghalaya 0.112  4 86.1 
Mizoram 2.59  1 94.4 
Nagaland 0.71  3 86.5 

Sikkim -0.09  6 33.8 
Tripura -2.95 8 31.8 

 

 It would be very interesting to identify the factors which are responsible for vulnerability. The 
results from Principal Component Analysis are used to identity factors which are closely related to the 
vulnerability. It is seen that the factors, namely, higher percentage of ST population, income from 
agriculture, CPR availability and higher proportion of agricultural household  are highly correlated with the 
vulnerability (refer Table-6). Hence, adequate intervention in these respects will enable the indigenous 
farming community to improve the adaptive capacity against the different sources of risk in livelihood 
vulnerabilities. 

Table 6 Vulnerability Indicators and Component loadings 
Variable  
 

First Eigen  
Vector  

 

Component  
Loadings 

ST population 0.38  0.38  
Main worker -0.36  -0.36  
CPR availability 0.36  0.36  
Agricultural household 0.31  0.31  
Income from Agriculture 0.37  0.37  
Change in rainfall 0.08  0.08  
Area under Irrigation -0.39  -0.39  
Density of population -0.45  -0.45  

 

6. Conclusions and Suggestions  
The north eastern region  of India appears to be over populated in the ecological sense given the land-
intensive nature of agricultural production and preponderance of the primary sector in occupational 
structure. It is regrettable to note that no effective alternative to jhumming has yet been evolved in the 
region.The traditional water harvesting systems practised by the tribal communities is now unsustainale. 
The forest resources based livelihood dependency is now found to be more vulnerable. It has been found 
that in managing agro-ecosystems, traditional societies manipulate biodiversity in a variety of different 
ways in order to ensure relative stability of the ecosystem and ecosystem resilience to cope with 
uncertainties in the environment. However it has been observed that the traditional tribal societies in the 
region of India has failed to manage the ecosystem due to variety of causes and they continue to practice 
CPR dependent shifting cultivation till date. 
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Blaming the tribal population for degradation of forest cover in the region and attempting to stop or 
ban the jhumming will not solve the problem in the region. Much successful initiative for development of 
sustainable shifting agriculture has been under taken by some village councils in different states of the 
region (Chawii, 2007). Changes in land use policy with diversification in cropping pattern with emphasis on 
horticulture and plantation crops suitable for topography of the region may be best option for sustainability. 
 The security of land tenure for shifting cultivators for both the agricultural and fallow phases should be 
increased. This can be done by reconsidering the classification of CPR areas and categorising them as 
agricultural land with adaptive forest management in the fallow period. Efforts should also be made for 
strengthening customary institutions for improved local level governance, management of tribal, 
community-based natural resources, and tenurial access and control (NER 2020).  
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