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Abstract


The present paper attempts to analyse the dynamism in the livelihood strategies of local population due to mining operations in Odisha, India. The study is based on primary data collected by administering a structured surveyed schedule on the 180 respondents from four villages within the periphery of an iron ore mine. Techniques like F-test; t-test and regression analysis has been used in the present paper. Mining do influence the livelihood strategies of local population. This dynamism in livelihood system has resulted in net monetary economic gain to the local population. Further, proximity of village to the mine site plays an important role in determining these net monetary economic gains due to mining. But, it would be difficult to continue those benefits since the life span of a mine is fixed. Hence, this calls for policy interventions that can lead to sustainable and enhancement of livelihood system for the local population.
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Introduction


Does mining influence the existing livelihood system of local population and ensure them sustainable livelihood? Mining can be a positive force for the development of regions endowed with rich mineral deposits [1-3]. It not only creates direct and indirect employment opportunities for the local population but also generates prospect for starting new business and expansion of existing ones [2;4-9]. Besides mining project also provides and develops basic infrastructure facilities in the regions [10-12].



However, mining operations also brings considerable disturbances in the region as these activities cannot be done without disturbing and interfering environment [13]. It takes away large tracks agricultural land from the farmer [11] contributes to land degradation by destroying the soil surface and structure as well as declining the nutrient status of agricultural land [15-17] and also involves deforestation [18]. These transformations leads to the loss of ecosystem services and environmental degradation [17,19,20] thereby results in the livelihood loss of those dependent on those resources. Thus local communities also face impoverishment when their basic sources of livelihood are lost to bigger commercial interest or for the public good either forcibly or voluntarily. When there is loss of livelihood, access to activities and assets that determine the standard of living is denied. Consequently, there is the risk of total alienation from sources of income [21]. Mineral explorations on one hand creates livelihood opportunities through jobs and business activities, on the other hand erodes the local livelihoods through environmental degradation. Hence it is pertinent to understand the dynamics of livelihood system due to intervention like mining activities without which the sustainability of livelihoods will be at stake. Odisha, mineral rich state, has earned the distinction of one of the leading mining states of India [22]. Thus, an endeavour has been made in the present study to examine the dynamism in the livelihood strategies of local population due to mining operations in the Keonjhar district, the mining hub of Odisha. Further what is the economic impact of these changes on the local population is also assessed in the present study?




Research Design


Analytical Framework





Mining is a highly significant livelihood activity in a mineral rich region [23]. Livelihood is defined as the activities, the assets, and the access that jointly determine the standard of living gained by an individual or household [24]. Further, it is sustainable when it can cope with and recover from stresses and shocks maintain or enhance its capabilities and assets, while not undermining the natural resource base [25]. Dynamics in livelihood system is here defined as changes in the livelihood strategies of the locals. The present study has adopted Sustainable Livelihood Framework that views people as operating in context of vulnerability. Within this context, they have access to certain assets or poverty reducing factors. These factors help them to gain their meaning and value through the prevailing social, institutional and organisational environment. These environments also influence the livelihood strategies that are open to people in pursuit of beneficial livelihood outcomes that meet their own livelihood objectives. They all relate the processes of change to the conditions in which people's livelihoods operate and the response of livelihoods to these changes [25].


Profile of the Study Area





Keonjhar is one of the premier mineral producing districts in Odisha [27] and has been taken up as the study area for present research. Its main mineral production activity is iron ore. The district contributes 567.83 lakh tones of iron ore which is 37 percent of the countries production and 75 percent of the states production during 2013-14 [22]. It has also minerals like manganese, chromite, limestone, dolomite, quartz, asbestos, pyroxenite, china clay, pynophyllite and quartzite [28].




Sampling Design and Methodology




Keonjhar district has thirteen administrative blocks out of which seven are mining and six are non-mining blocks. Existence of mining activity in a region is used as a criterion in the present study to designate a block to be a mining block. Joda block has been selected out of seven mining blocks; namely Hatadihi, Jhumpura, Joda, Harichandanpur, Banspal, Champua, Keonjhar Sadar, by simple random sampling technique. There were six operational iron ore mines namely, Adhunik Metallic Ltd, Chamakpur Iron mine of K C Pradhan, SAIL Bolani Iron, Serajuddin and Co., Tarini Minerals Private Ltd and Joda East Iron Mine of Tata Steel Limited as on April 2014 in Joda block. Using the same technique, Balda Block Iron Mine of M/s Serajuddin & Co. has been selected for assessing its influence on livelihood strategies and consequently its economic impact on local population. A socio-economic profile of this mining company is shown in (Table 1). Four villages; namely Balda, Kundaposi, Kalimati and Uchaballi have been selected from this block and would be called as mining villages in the present study. Some important features of these villages.




Table 1:  Socio-economic profiles of Balda Block Iron-ore mine of Serajuddin & Co.
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Table 2: Some important features of mining villages.
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With regard to selection of households from mining villages, proportionate stratified simple random sampling technique has been adopted so that selected households are the proper representatives of entire population. The strata were constructed according to the level of income of households. The present study has constructed following five strata according to the level of annual income (in Rs): Less than 50000 (Strata 1), 50000-1Lakh (Strata 2), 1-3 Lakhs (Strata 3), 3-5 Lakhs (Strata 4) and more than 5 lakhs (Strata 5). Since the number of households according to their level of income is different, the number of households included in each stratum is also different. The sample size of the present study consists of 180 households from mining villages 50 households each from Balda and Kundaposi village and 40 households each from Kalimati and Uchaballi village. Since the villages closer to mines are affected more by the mining activities, a greater number of households have been chosen from villages like Balda and Kundaposi which are closer to mines. The sample units of the present study are individuals/respondents. The age and gender of the respondents is shown in (Table 3). Data have been collected and analyzed from the primary sources. Primary data were collected by administering a structured surveyed schedule on the households of mining villages from June to December 2014. Data collected from survey then were summarized and portrayed in tables. Beside this, mathematical and statistical techniques, such as average, percentage, F-test, t-test and regression analysis have also been used in the present study.



Table 3:  Age and Gender structure of respondents of mining villages.
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Results and Discussion

Change of resource base and shifting of livelihood strategy in a society may be explained through different reasons- need or crisis or choice or relative advantage and disadvantage. Whatever may be the reasons, change of resource base definitely alter livelihood pattern of the communities [29]. Livelihood strategies are the range and combination of activities and choices that people make In order to achieve their livelihood goals [26]. Agriculture and allied activities like selling of forest products were the main source of livelihood of inhabitants of the Keonjhar District. M/s Serajuddin & Co. started its operation from 1962 to cater the raw material in indigenous iron and steel industries as well as for exports.
Since then it is in continuous operation. Thus mining operation became a prominent intervention in the livelihood system of local population in this region. Does this intervention have influenced the changes in the livelihood strategies in the region? In order to  investigate the influence of mining on livelihood strategies of local population, the study has made an analysis of previous primary livelihood strategy and present primary livelihood strategy of the respondents. Their shifting of occupation is shown in (Table 4).




Table 4:  Shifting of occupation of respondents in mining villages.
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It can be seen from the table that large shifting of livelihood strategies has taken place in the mining villages. In Balda village, 28 % of the respondents were previously engaged in farming. This percentage is 44% in Kundaposi, 35% in Kalimati and 32% in Uchaballi. Next to agriculture, people were also previously working as casual industrial labourers. In Kalimati 22% of the people who were previously engaged in selling of forest products are now working as mining labor and casual industrial labor. Even in Balda many people had left farming and are working either in  mining or transport business. Here, 26.5% from private service have now joined the mining service. In other mining villages also, we could see the same situation. In Kundaposi, 29% from farming, 44% from industrial sector and 8% from forest are now working as mining labor. Even in Uchaballi, we could find that shifting of people from farming, casual industrial labor to mining service, mining labor and transport business. Besides, we could also find shifting of livelihood of inhabitants from mining labor to mining service. 



Table 5: F- test# for shifting of occupation of Respondents
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Thus, we find that the shifting of livelihood strategy mostly takes place from farming (35%) followed by mining labour (24%), casual labor (21%), forest product selling (7%), private service (5%) and casual agricultural labour (4%). And, this has been mostly towards service in mining office, mining labor and transportation business. In order to know whether these shifting are significant or not, F-test is carried out and the result is shown in (Table 5). It is found that shifting of people from farming is found to be significantly different at 1% level of significance from its expected value. Even, shifting from mining labour and 
private service are also found to be significantly different from its expected value but at 5% level of significance.



It is seen from above analysis that the shifting has been mostly towards service in mining office, mining labor and transportation business. The proportionate of respondents engaged in these occupations are shown in (Table 6). It can be seen from the table that more than 70 percent of respondents in mining villages are directly/indirectly engaged in mines. Directly they are working in mining offices or are mining worker. Some of the respondents are also involved in the business of transportation of iron ore, thus are indirectly engaged in mines. Very few respondents adopt selling of forest product (4%), casual industrial labor (9%), selling of local alcohol/liquor (1%), private service (3%) and business other than local liquor (4%) as their livelihood strategies. Few respondents also works under an employment generating government programme i.e. Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) to supplement their income. The act provides at least 100 days of guaranteed wage employment in a financial year to every household whose adult member volunteer to do unskilled manual work. Thus mining has prominently influenced the livelihood system of local population towards mining related works. The reason for the shifting of livelihood toward mining related activities in these villages has been shown in (Table 7).



Table 6:  Present Livelihood strategies of the respondents in the mining villages.
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Table 7: Reason for shifting of occupation in mining villages.
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There are both positive as well as negative reasons for shifting mostly towards mining related activities. The positive reasons are higher income, assured jobs, more satisfaction. But to some, unemployment due to mechanization of mining company in 2009, destruction of crops by elephants are other reasons for leaving their previous livelihood. In Balda, 12% of respondents have not shifted whereas 46 % have changed for earning higher income. Similarly in other mining villages, higher income is found to be the vital reason followed by assured income from mining sector. Those who were doing farming earlier have cited the destruction of crops by elephants to be the reason for leaving cultivation and shifting to another occupation. It is found that more than 50% of 
respondents have cited higher income to be the reason behind the shifting of their occupation. Even, F-test also shows higher income to be the only significant reason at 1% level of significance (Table 8).



Table 8: F- test for reason of shifting of occupation in mining villages.
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Source: Compiled by author from primary data


Note:* denotes F- value is significant at 1% level of significance




Thus, it is seen that shifting of livelihood strategies among the local population has been mostly towards mining jobs and its related work. On the one hand mining leads to livelihood gain through creation of employment opportunities in the region. On the other hand, erodes livelihood foundations like forest and agricultural land, thereby results in livelihood loss and shifting. So in order to assess the economic impact of these dynamisms in the livelihood strategies due to mining on local population, net economic loss/gain in monetary terms has been estimated. Here, net economic loss/gain is defined as the net monetary loss/gain due to shifting in their livelihood strategy is given in the following equation (1).



Net economic loss/gain due to loss of livelihood (in Rs.) = EP - EF Equation 1




Where, EP is earning from present primary occupation (in Rs.)EF is earning from former primary occupation at current wage rate (in Rs.) In order to compare and adjust with regard to inflation, the earning of respondents from previous occupation were estimated by using current market wage rate i.e. wage rate at 2014-2015. The respondents of Balda earn an annual average income of Rs.115284 from their present primary occupation. But the respondents would be earning Rs.61280 at current wage rate if they would have been continuing in their former primary occupation. Thus as a result of operation of mines and shifting of occupation of inhabitants towards mining work has resulted in higher income now. The economic impact due to these shifting in livelihoods has resulted in the economic gain of Rs.54003 annually on an average. Similarly in other mining villages, we could see the net economic gain due to shifting of livelihood towards mining in the region. In Kundaposi, there is a net annual economic gain of Rs.51718 on average. This gain is Rs. 46288 in Kalimati and Rs. 38373 in Uchaballi (Table 9).



Table 9:  Net economic gain/loss due to loss of livelihood of respondents in mining villages.
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Source: Compiled by author from primary data


Further, in order to see whether the differences in the income from present and the previous livelihood in mining villages are significant or not, t-test has been carried out (Table 10). It can be seen from the table that these differences are significant for all the mining villages. Hence mining has significantly enhanced the income of inhabitants in comparison to their previous occupation in the mining villages. Thus, it can be seen that Balda village has been mostly benefitted due to the operation of mining company. This may be because of proximity of this village to the mine site. In order to know whether proximity of the village to the mine site has any impact on the economic gain/loss to the households, a dummy variable regression technique is used in the present study. The households that are within 1 km radius of the mine site are assigned value 1 and other households of the mine site are assigned value 0. Therefore households from the two sample villages namely Balda and Kundaposi which are within 1 km radius of the mine site are assigned 1. The regression Equation (2) will be as follows:



Annual average net economic gain =β1D1+ε Equation 2



Table 10:  Paired sample test for income from present and former occupation at current market wage rate in mining villages.
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Source:  Compiled by author from primary data

Note:* denotes t- value is significant at 1% level of significance


Where D1=1 for Balda and Kundaposi and 0 otherwise s is the random error term that satisfies all the assumption of the classical linear regression model. It can be seen from Table 11 that proximity of the village to the mining site plays an important role in determining the net economic gain due to mining. This implies that the nearer the village is to the mine site, the higher will be the net economic gain from mining. Thus villages nearer to mine site gain more economically from mining activities.








Table 11: Regression result of the dummy variable equation. 
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Conclusion and Policy Implications


From the above discussion, it is evident that iron ore mine in the study area has influenced and caused changes in the livelihood strategies of local population. Higher income has been found to be the only significant reason for these changes. The study has also found income earned from mining is significantly higher than the community's previous occupations. Thus mining has provided economic gain in monetary terms to the local community Additionally, proximity of the village to the mine site plays an important role in determining the net economic gain due to mining. This implies that the nearer the village is to the mine site, the higher will be the net economic gain from mining. Findings of the present study extend its support to those studies that conclude mining activities has caused changes in the livelihood strategies of local community [31,32] and has enhanced their financial capital [33-35].



But now the question arises, does mining will ensure sustainable livelihood to local community? What will happen when mines are closed? The life span of a mine is fixed. After its closure, it would be difficult to continue the direct benefits which a community is receiving mainly in terms of employment. So it seems that benefits arising out of mining activity are of short term. On the one hand there will be no jobs in the community and on the other hand alternative livelihood that are based on natural resources like farming, selling of forest product etc will also be not in a condition to be adopted. So mining can't provide sustainable source of livelihood to the local communities.



But it doesn't mean that mining should be stopped. Rather both Government and mining companies have to work to ensure sustainable livelihood to local population. First of all, measures should be taken by the mining company to reduce the dependence of local community on mine. Some of the measures are incorporation of preferential procurement policies towards local suppliers and distributors into mining agreements and company policy and identification of additional economic activities. Though the company is providing training programmes for self employment like tailoring, computer learning but the market opportunities are yet to be identified. So design of the programmes should consider the need for alternative economic activities to support the community during and after the life of the mine. It could initiate vocational training centres in villages and provide training in courses which are more relevant to mining areas like electrical and motor winding, two wheeler/automobile repair courses etc. Arrangement of orientation programs for selfemployment will also help a lot to achieve the above purpose. To conserve and preserve the forest, mining company should take some measures like a forestation programmes. Along with mining company, government too should intervene through some strategies for the sustainable livelihood of the community in the mining region. It should step in and support the households in various ways for adopting farming, thereby encourage the people in mining region for agriculture. It can also demonstrate appropriate agricultural practices to farmers, hold farmer mela and provide information about sustainable agriculture and organic farming, provide technical support, training to farmer community, and arrange for soil testing and technical inputs for increasing yield, distribution of horticultural sapling etc. Further, to protect and rejuvenate degraded forest areas, the government should encourage the involvement of the people living on the periphery of the forests in mining regions. At last, it could adopt some policy measures so that mining will be done in a manner that is environmentally and socially acceptable to the local communities.
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