Economic Feasibility and Socio-economic Impact of Biosaline Agro-forestry Systems in Haryana, India

The worldwide demand of energy is expected to rise dramatically in the near future. Emerging nations such as India and China require more and more energy, while the demand in developed nations is still on the rise. In inverse proportion, the supply and price of traditional forms of energy (coal, oil and natural gas) is expected to decline as a result of steady depletion. Environmental factors also have an increasingly important role in shaping our future energy demands. The world requires cleaner and more sustainable energy sources to avoid pollution, depletion, over exploitation and climate change. Many alternative sources of energy are being proposed and evaluated, e.g., solar power, wind energy, tidal energy and energy from biomass sources.

Biomass for energy production can be produced in the form of dedicated ‘energy’ plantations or waste biomass (from maintaining forest, roadsides, parks and agricultural waste). This article focuses on the use of plantations to produce biomass energy products. This integration of trees with (potential) intercropping in the agricultural system is called agro-forestry. However, if the demand for renewable energy from biomass sources is to be met, large plots of agricultural land will have to be converted to agro-forestry systems. This can potentially create a food for fuel dilemma, since less land is available for agricultural food production.

One potential solution to avoid this problem is the establishment of agro-forestry systems on land that is unsuitable for agricultural production, such as salt-affected soils. Worldwide, 933 million hectares of land are badly degraded by salts and cannot be productively used for traditional agriculture. More than 8 million hectares of previously productive land in India is now salt affected. These huge tracts of land can potentially be used to grow fast-growing salt-tolerant tree species that can be used for a variety of energy as also other products. 

The aim here is to construct and analyse 6 value chains that are derived from the bio-saline agro-forestry plantation. Every value chain begins with the biomass production phase and has 6 different output products. These are fuel wood, fuel wood/timber, fuel wood/charcoal, charcoal, pulp and electricity. The analysis includes all inputs (costs, labour, transportation, energy and processing) to produce a unit of output product. In this way, the production costs, labour created and economic feasibility (by calculating the NPV and return of labour) of the biosaline agro-forestry system will be assessed.

As part of the Haryana Social Forestry Project, the state government is encouraging the establishment of agro-forestry plantations on salt-affected Panchayat lands. The initial cost of plantation establishment and maintenance in the first three years is financed by the government. The benefits of selling the trees or using the trees in the community are allocated entirely to the Panchayat. This can potentially make agro-forestry very lucrative for the local communities. The case studies plantations were all established under this project. In Haryana, a survey was conducted in 4 villages to determine the inputs needed to maintain and harvest the agro-forestry system present, as well as the annual and total biomass yields. Prior to plantations, all land was highly alkaline in nature and no traditional agriculture could be performed. The land was essentially a wasteland and only scarce vegetation such as grasses and some Acacia Indica were present. The land was used for limited fuelwood collection and grazing of livestock. The table below gives the specifics of each plantation that was established in each individual village. 

[image: image1.jpg]Particulars Nain village Sutana village _Kohand village Gudha village

[Species present Prosopis Prosopis Eucalyptus Eucalyptus teriticornis,
julifiora julflora tereticomis Acacia nilotica

Plantation size (ha.) E3 &0 14 8

Harvested tree age (yr) 15 15 4 16

Dry biomass

produced (tonne/ha.) 138.83 127.67 17.60 67.85

Specifics of Plantation from the Surveyed Villages





Each output product requires a different amount of processing before the finished product can be used or sold to the market. In addition to surveying the villages for the biomass production phase, I also visited the processing facilities with the aim to establish the inputs and outputs to get a complete picture of all the costs and other inputs required to manufacture a unit of finished product. 

Unfortunately, much of the collected data is yet to be processed and, therefore, I can only report the initial results of the biomass production cost as compared to the market price of fuel wood. These calculations are based on the market price of fuelwood to determine the value of the produced biomass. Since the costs and benefits occur over several years, the values have been marked down with a discount rate of 12%. As can be seen in the following table, the benefit cost ratio for 3 of the 4 villages is positive, when all costs are incurred by the Panchayat.

The benefit cost ratio above is calculated by including all costs and benefits. This is, however, not the case from the perspective of the village Panchayat. The government provides the finances for establishing and maintaining the plantation for the first three years. If this subsidy is taken into account, the benefit cost ratio for the Panchayat is much higher. In addition, the figures in the table above are that of only one rotation. However, Prosopis juliflora and Eucalyptus tereticornis regenerate after harvesting; so the initial costs for plantation establishment are not needed for consecutive rotations. The benefit cost ratio will, therefore, increase after the first rotation. This is not the case for Acacia Nilotica. Plantations which include this tree specie will have to be planted again but some costs (such as land preparation) are reduced. 

These initial results show that the use of agro-forestry on Panchayat lands is very positive for the community and villages. It provides a powerful incentive for the adoption of biosaline agro-forestry on Panchayat lands. Without evidence that can show the Panchayat that it will be beneficial to apply agro-forestry plantations to their degraded lands, it will never be applied. q 

Leon Stille 

leonmailz@gmail.com

