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FINANCIAL AND ECONOMIC ANALYSIS
PRIVATE 
I.
INTRODUCTIONtc  \l 1 "I.  INTRODUCTION"
1. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 The results of the financial and economic analysis of the Programme are presented in this Annex. The financial analysis focuses on the impact of Programme investments on participating farm and rural households. The economic analysis on the other hand examines the viability of the Programme as a whole, in which aggregated economic benefits are compared with total outlays.

2. The Programme’s impacts on physical production will result from:

(a)
land and soil conservation through the development of watersheds;

(b)
improved forest management through the Community Forestry Management; 

(c)
Livestock, aquaculture and off-farm income-generating activities financed through the village credit; and

(d)
training and extension services provided under the Programme.

PRIVATE 
II.
FINANCIAL ANALYSIStc  \l 1 "II.   FINANCIAL ANALYSIS"
PRIVATE 
A.
Farm Modelstc  \l 2 "A.  Farm, Livestock and Enterprise Models"
3. The farm financial analysis has been undertaken to assess the incentive for target group households to participate in the Programme. Seven farm models have been developed to estimate the benefits to farm households from Programme investments under various conditions. All of the farm models estimate the impact on farm incomes and returns to labour. 

4. The crop budgets and underlying technical assumptions on which these models are based are presented in Annex 7, Appendix 1 and summarised in Table 1. These budgets indicate that yields are expected to increase by 78-175% for most irrigated crops and 50-100% for rainfed crops compared with the without-Programme situation. Yields of the major grain crops (paddy, ragi and maize) are projected to increase by about 78-175% under irrigated conditions compared to the without-Programme case due to increased and more assured water availability, use of improved seed, higher and more balanced use of fertiliser, and improved farming practices. Projected yield increases for rainfed crops are mainly due to improved moisture retention and more efficient farming practices. These increases are lower than for irrigated crops because of the more limited potential for productivity increases in dryland farming conditions.

Table 1: Crop and Livestock Enterprise Models Summary

(Insert from Doc. FinEcoAnnexTable 1.xls)

5. Changes in gross margins per hectare and returns to labour for individual crops reflect the expected movements in yield levels discussed above. As a result, gross margins per hectare are estimated to increase by 46-610% and returns per labour day 5-275% over the base case.  Although the percentage increase in average returns to labour appear to be low for crops such as ragi and irrigated maize, the incremental returns per incremental labour day for these crops are close to or above the prevailing daily wage rate in agriculture of INR 42.5. 

6. The livestock enterprise models (Annex 8, Appendix 3) reflect improvements in production performance parameters due to improved veterinary health care, and better feeding and management practices. Mortality rates are projected to decline by about 20-25%, conception rates to increase by 10-20%, and productivity to rise by 10-25% in the with-Programme situation compared to the present situation. Also, women and children are usually responsible for taking care of livestock in the Programme area, and their labour arguably has a lower opportunity cost compared to that of adult males. 

7. The detailed farm models including assumptions on cropping patterns and cropping intensities are presented in Appendix 1. The main features of these models are described below: 

(i)
Farm Model 1. This model represents farmers who are involved in a mixed shifting agriculture/settled agriculture system with access to all types of land including a small area (0.1 ha) of irrigated lowland paddy.The total cultivated area of the farm is assumed as 1.1 ha on which paddy, niger, pigeon peas, mustard, maize, pulses, and podu crops are grown in the kharif season in the ‘without Programme’ situation. The main developments in the with-Programme situation are: (i) an increase in rainfed paddy and ragi yields by about 88% and 100%; (ii) introduction of mustard as relay crop on 7.4% of the cultivated area; (iii) additional irrigated area of 0.15 ha of upland allowing rabi crop of irrigated maize and vegetable as a result of the watershed development works, and (iv) conversion of podu land to permanent mixed cropping system. There is change in the cropping intensity of the farm from 100% in without Programme situation to 123% in with Programme situation. Yield increases for paddy, and maize reflect the use of improved seed, modest increases in fertiliser application and improved cultural practices whilst the yield increases of the other rainfed crops are due to the effects of improved moisture retention and improved cultural practices. It is assumed that the build-up to full-development yields would take 3 years, and that the increased production costs and working capital requirements are financed from credit by self-help group. This model also assumes perimeter tree plantation, which will generate revenue at the end of year 10. Net income increases from INR 4 770 to INR 8 059 and return per day of family labour increases from INR 27 to INR 52.

(ii)
Farm Model 2. This model represents farm households solely involved in settled agriculture with the benefit of 0.2 ha of irrigated lowland paddy and smaller areas of  upland and padara land than in FM-1 under rainfed conditions. The total cultivated area of the farm is 0.9 ha. The cropping intensity is 100% in the without-Programme situation, and the main crops grown are maize, rice and pigeon peas in the kharif (summer). The main developments in the with-Programme situation are: (i) adoption of improved technology for lowland rice production; (ii) introduction of mustard as a relay crop following paddy in the lowland; and (iii) improved rainfed crops resulting from watershed developments and improved cultural practices.  The cropping pattern will increase to 122% in the with‑Programme situation.  The build-up to full development yield levels is assumed to be in three years. Net income increases from INR 2 152 to INR 7 573 and return per day of family labour increases from INR 38 to INR 87.

(iii)
Farm Model 3. This model represents poorer farmers who only have access to rainfed upland and padara land. Total cultivated area of the farm is 1.6 ha. The crops grown are upland rice, maize, ragi, pigeon pea, niger and pulses. Comparing without-Programme situation to Programme case reflects the impact of the investment in the watershed development resulting in an increase in moisture retention. This plus improved cultural practices accounts for the yield increases of all the crops. Net income increases from INR 2 353 to INR 6 184 and return per day of family labour increases from INR 29 to INR 53.

(iv)
Farm Model 4. The model represents the same farmers as Model 3 but under the Programme they are assumed to benefit from obtaining irrigation on 0.2 ha of upland allowing an irrigated maize crop to be grown in the rabi season. Total cultivated area is 1.6 ha. The cropping intensity increases from 100% in the without Programme situation to 113% in with Programme situation because of the introduction of irrigated maize in the rabi season. There are yield increases for all crops. The build-up to full development yield levels is assumed to be in three years. Net income increases from INR 2 353 to INR 7 911 and return per day of family labour from INR 29 to INR 59.

(v)
Farm Model 5. This model represents farmers with 1.6 ha of upland and padara crops which receive the same benefits as in Model 3 but in addition the farmers cultivate 0.5 ha of bagada podu land. Under the Programme, the agro-forestry podu conversion model is adopted for the podu land. The total area under this model is 2.1 ha. Net income increases from INR 5 397 to INR 19 518 and return per day of family labour from INR 32 to INR 107.

(vi)
Farm Model 6.  This model represents the homestead garden model. The area under this model is 0.1 ha. The Programme assumes the introduction of some fruit trees such as orange, custard apple, jackfruit, etc. and vine vegetables and the introduction of more efficient geometric planting arrangements. These improvements increase the net value of production (mainly for home consumption) from INR 1 146 to INR 5 270 (in Year 5) and return per day of family labour increases from INR 52 to 240. 

(vii)
Farm Model 7. This model represents the bagada podu conversion model for those farmers who are only involved in shifting cultivation. This involves the introduction of an agro-forestry system involving alley cropping of podu crops and fruit trees (mainly custard apple) with teak trees on the ridge. Total area under this model is 1.0 ha.  Net income increases from INR 2 914 to INR 6 282 (excluding the income from teak in Yr 10 of INR 105 000) and return per day of family labour from INR 3 to INR 59. The loss of podu field crops on 0.5 ha amounts to a loss of around 80 kg of foodgrains which would cost around INR 800 to purchase an equivalent quantity of rice. However, from Yr 4, custard apple comes into production yielding a net income of INR 3 000 rising to INR 5 000 at full development. 

8. Impact on Household Incomes.  Table 2 summarises the results of the farm models.  The results confirm the financial attractiveness of the proposed Programme investments from the perspective of participating households. Net farm incomes are expected to increase substantially, with the largest increases reported for Model 6  of  360%, followed by Model 5 - 262%, Model 2 - 251% and Model 3 - 163%. However, in all cases the impact of land based interventions alone leaves households still below the poverty line indicating that they still need to engage in a range of activities in order to obtain adequate income.

Table 2.   Summary of Results of Farm Models

	Farm Model
	Net Income (INR)
	% change

	
	Without Programme
	With Programme
	

	Model 1
	4 770
	8 059
	69%

	Model 2
	2 152
	7 573
	251%

	Model 3
	2 353
	6 184
	163%

	Model 4
	2 353
	7 911
	236%

	Model 5
	5 397
	19 518
	262%

	Model 6
	1 146
	5 270
	360%

	Model 7
	2 914
	6 282 (exc. teak)
	116%


9. The average returns to labour are estimated to increase by 83-362% for the different farm models. The incremental returns to incremental labour are considered to be also satisfactory. The latter are estimated to be well above the prevailing nominal daily wage rate for unskilled agricultural labour in all farm models.

10. Household Income Profile. During the implementation of the watershed development works, households will benefit from access to wage income, which will provide a significant boost to their income over a three‑year period. The total labour required for watershed development works equates to around 125 days per year household per year (see Annex 13, Appendix 3, Table 3-a). Of this 17% would be voluntary labour, amounting to 21 days and a further 10% of the cash earnings would be assigned to the maintenance fund. Thus the total wage income to households would be around INR 4 680 per year. In addition, forestry rehabilitation would require 49 days labour per household over 4 years of which 6 days would be voluntary. The average cash income from forestry would  average INR 538 per year per household. The experience of OTDP  is that receipt of this additional income during the development period of the watershed can lead to greater indebtedness once the watershed development phase is completed if it is not matched by commensurate increased income flows from enhanced agricultural productivity. Table 3 shows that the anticipated incremental income from the improvements in agricultural production should be adequate to ensure that the level of incremental wage income received during the development phase is maintained and increased in the subsequent years. The timing of the incremental income from agriculture is difficult to predict as it relies in part on the progress of the watershed development works and their impact on water retention. Thus, in practice there may be some small short term dips in income.

Table 3: Household Incremental Income Profile









(INR)

	
	Yr 1
	2
	3
	4
	5
	6
	7

	Wage income from watershed dev.
	
	4 594
	4 743
	4 669
	
	
	

	Wage income from forestry dev.
	
	
	700
	300
	350
	250
	

	Total wage income
	
	4 5 94
	5 443
	4 969
	350
	250
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Incremental farm income
	
	
	
	
	
	
	

	Average of all models
	
	
	
	1 620
	4 110
	6 275
	6 275

	
	
	
	
	
	
	
	

	Total incremental household income profile
	
	4 594
	5 443
	6 589
	4 445
	6 525
	6 275


11. Food Security.  The Programme’s interventions will theoretically ensure household food security enabling households to meet their basic requirements from their own production, and in many cases to generate food grain surpluses. For households with only podu land, the podu conversion model would generate adequate income from horticulture to compensate for the loss of food grain production. Access to credit on better terms through the SHGs and to community managed grain banks should ensure that less of household production goes to paying-off debts and that additional food crop production is actually translated into food security.   

Table 4.   Impact on Food Security

	Farm Model
	% of Household Food Requirements Met from Own Production 


	
	Without Programme
	With Programme

	Model 1
	44%
	108%

	Model 2
	75%
	141%

	Model 3
	75%
	144%

	Model 4
	81%
	209%

	Model 5
	75%
	144%

	Model 7
	24%
	> 100% through income


12. Labour Requirements.  Analysis of the farm models labour profile indicates increased labour requirements can be accommodated within the family labour available because: (i) the amounts of labour involved are small in absolute terms; and (ii) there is a lack of alternative employment opportunities in the Programme area.  An analysis of the most labour intensive model (Model 5) is given in Appendix 2, Table 5. This analysis, however, shows that labour intensive podu cultivation exceeds the regular labour availability of the household and requires assistance from children and exchange labour within the community. It is common practice to involve the landless households in group work and in return they acquire access to part of the land cleared for cultivation.

13. This analysis also demonstrates that the average household would be able to provide the labour required to undertake the watershed development works which amounts to an average of 127 days per household per year during a three year period of implementation of the works. However, Table 5 indicates that it is necessary to ensure that the watershed works are undertaken only in specific months when labour is surplus, i.e. November to March, June and August/September, in order not to conflict with the labour required for the farm.

14. Impact on Employment.  Overall the watershed development would generate 29.5 million person-days of employment during the Programme implementation period of which 27 million would come from watershed development works and 2.5 million from forestry development.

B.
Other Financial Analysis

15. Typical Watershed Analysis.   It is assumed that each watershed will cover three villages, having an area of 650 ha. Of this 150 ha is forest and the rest 500 ha can be divided into arable land 200 ha and non-arable land 300 ha. Out of 200 ha of arable land 95 ha (48%) comprises padara land, 95 ha (48%) is in upland and the remaining 10 ha (5%) is lowland. 

16. Estimates of area cultivated per crop are based on the share of each land type (e.g. padara land, upland and lowland) and the percentage distribution of each land type to individual crops. These assumptions allowed the derivation of areas cultivated per crop by land type.

17. The without Programme yields are assumed to remain constant at their present level in view of farmer’s lack of access to investment finance and credit, and the limited public sector support to the targeted beneficiaries. Incremental production per watershed is derived assuming that under Programme conditions the cultivable area under each watershed is 200 ha. In the ‘with-Programme’ situation, around 90 ha of padara and upland is brought under irrigation and a relay crop of mustard is cultivated on the irrigated lowland rice land during the rabi season, Overall, the cropping intensity increases from 100% to 145%. The financial rate of return on the investment in the watershed development works amounts to 17.8% (Appendix 2, Table 1)

18. Irrigation.  A separate financial analysis has been made for a new small-scale irrigation scheme within the watershed based on a newly constructed tank as this represents the highest investment cost per ha (Appendix2, Table 2). The area irrigated by the tank is 13 ha of padara or upland. It is assumed that paddy, maize and ragi would be grown during the kharif season, and using a light irrigated crop, the full 13 ha could be cultivated in the rabi season with irrigated maize. The IRR is 23%.

19. Percolation Pond.  One of the key watershed development works is the mini-percolation ponds to assist groundwater recharge. Many of these ponds will be on private land and this involves loss of production on the part of the land that will be submerged during the kharif season but a rabi crop can be grown using the residual moisture on a large part of the formerly submerged land as the water recedes. In the analysis in Appendix 2, Table 3,  the area of the percolation pond is assumed to be 0.2 ha and the area for the rabi crop is conservatively assumed to be 0.1 ha. On the basis of cultivating high value vegetables during the rabi season, the incremental income amounts to INR 1 816 indicating that farmers will be motivated to give up part of their land for the construction of percolation ponds.  

20. Forest Management.  Investment in community-based forest management is analysed using an indicative village PFM model. The PFM initiative would bring nearby forest areas under the control and management of local users. Two models have been developed. For modelling purposes, a representative area of 20 ha per village or 60 ha per watershed has been used of which 25% area is under Model 1 and the 75% of the area is under Model 2.

21. Analysis of the forestry model indicates that there would be a net increase in production generated per hectare of the community forest.  The only NTFP expected to decline in importance (aside from fuel wood) is kendu leaf, which does not thrive in regenerated forests and instead prefers degraded and shrubby areas. Timber values, which accrue towards the end of the 50 year forest rotation, account for the largest share of the incremental benefits of PFM, particularly when expressed as an average value per year. The initially negative benefit-stream results from the reduced harvests of wood products and Kendu leaf, which initially dominate the slowly rising sustainable harvests of other NTFPs and timber. The IRR on the direct forest investment ranges from 40% for miscellaneous forests to 50% for sal forests (Annex 6, Appendix 5). The overall IRR for the participatory forest management component (including support costs) is estimated at 30.3% (Appendix 2, Table 4). 

22. The Programme would also provide assistance for NTFP processing and marketing, which primarily benefits the landless and marginalised households, and particularly their female members.


PRIVATE 

iii.
PRODUCTION AND MARKETING

Incremental Annual Crop Production

23. Since the Programme is demand‑driven, any estimate of production impacts is only notional. However on the basis of the crop mixes assumed in the financial modeling, it can be indicated that total annual incremental crop production at full development could be of the order of 5 940 MT of pigeon peas, 83 916 MT of maize, 20 592 MT of paddy, 5 616 MT of niger, 1 512 MT of pulses, 2 268 MT of ragi (see Appendix 4, Table 3). However, maize has been used as a proxy rabi crop as it is the crop which at present the tribals have some familiarity with. Other, possibly better, options would be irrigated groundnut, sunflower, sesamum and finger millet. These crops would be the focus of demonstrations under the Programme.

Marketing and Prices

24. Crops.  Incremental production would be consumed within the household and sold to private traders. Both foodgrain and vegetable crops are currently marketed through private traders who usually appoint commission agents to assemble the produce from farmers. No marketing problems are foreseen for the incremental crop production because of the following reasons. First, the Programme area is deficit in foodgrain and vegetable production. Domestic production is estimated to meet only 45% of the total foodgrain requirements for cereals and 22% of the requirements for vegetables. A large proportion of incremental production is thus expected to be consumed by the farm households or sold locally replacing current imports because of transport advantages. Second, incremental production for grains represents a relatively minor proportion of total existing production in the Programme area. The incremental paddy and maize production similarly account for less than 10% and 28% respectively of the 1999 production for those crops in the district. Third, the build-up of production benefits is projected to be relatively slow due to gradual phasing of watersheds and watersheds improvement investments. As such the normal expansion of the market due to increases in population is expected to facilitate absorption of the incremental production. Finally, good prospects exist for exporting vegetables to other areas in India. These marketing possibilities would be enhanced as marketing infrastructure improves as a result of the Programme investments in upgradation and improvement of rural roads. Appendix 3, Table 2 contains the financial and economic prices used in the analysis.

25. NTFP Marketing.  The main problem facing this sub-sector is the poor return. This results from low prices and lack of bargaining power at the collector and processor level, which in term stem from inadequate organisation and marketing information. It is likely that the prices may not rise at the village or haat trader level but may rise dramatically at higher rungs in the ladder, where volumes traded increase significantly and relatively non-competitive markets may prevail. Thus, one objective of the Programme is to increase the share of the price retained by poor households by increasing their bargaining power and ability to sell at a higher level by aggregating and storing village production and selling at the wholesale level.

PRIVATE 
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IV.
ECONOMIC ANALYSIStc  \l 1 "III.   ECONOMIC ANALYSIS"
PRIVATE 
A.
Assumptionstc  \l 2 "A.  Assumptions"
26. Programme Life.  A Programme life of 20 years has been assumed for the economic analysis based on expectations of the life of the watershed development works with proper maintenance. 

27. Standard Conversion Factor.  A Standard Conversion Factor (SCF) of 0.9 was used to adjust the local content of costs and goods assumed to be non-traded.

28. Economic Prices.  Import parity prices for  paddy  has been used to derive economic farm-gate prices. The calculations and underlying assumptions are shown in Appendix 3, Table 1. Other outputs and inputs have been treated as non-traded and their financial prices multiplied by the SCF to determine economic values.

29. Opportunity Cost of Farm Labour.  The market price of farm labour is taken as the opportunity cost of unskilled labour (SCF 0.5). The major requirement for labour for the watershed development works will be during the non-agricultural season when the farmers search for wage labour which is in limited supply. This is also the main time for NTFP collection which yields returns well below the market wage. Thus the opportunity cost of labour during these period is well below the market wage. 

PRIVATE 
B.
Sources of Benefitstc  \l 2 "B.  Sources of Benefits"
30. The main quantifiable benefits arising from the Programme are: (i) increased crop production from watershed development and provision of agricultural support services; (ii) increased livestock production from improved health care and improved feeding; (iii) income generation through the expansion of existing or establishment of new on- and off-farm income-generating activities; and (iv) from forestry products. 

31. Other economic benefits accruing from the Programme, but not easy to quantify, include road benefits. These benefits were not quantified because of the unavailability of reliable relevant data and because the magnitude of the benefits were considered to be extremely difficult to estimate with a reasonable degree of confidence.

Number of Beneficiaries

32. The total number of direct beneficiaries of the Programme is estimated at 75 000 households. This number excludes the additional users of the rural roads financed by the Programme which would also serve other villages. The estimated number of beneficiaries for each component/sub-component is described below.

33. Watershed Development. The overall watershed development sub-component would benefit around 75 000 farm households in the Programme area. This number includes 44 400 households who at present are involved in rainfed farming; and 29 600 farm households who will operate under mixed rainfed and irrigated farming. The irrigation investments would provide and sustain irrigation facilities to 29 600 farm households in the Upland and Padara land. The average cropping intensity on these farms is projected to increase from 100% to 145%. Another 900 farm households are expected to benefit from investments in other irrigation facilities such percolation pond and dug-wells schemes. 

34. Livestock Development. About 3 000 households are expected to benefit from Programme investments in improved veterinary coverage and production extension support. The improved heath care and animal management advice provided to livestock-owning households would result in higher animal productivity and increased household income.

35. Credit.  On the basis of an average membership of 10 persons per SHG and around 3 000 SHGs supported under the Programme, it can be estimated that around 30 000 households would benefit from the rural finance sub-component availing of a total volume of incremental credit amounting to USD 2.13 million during the ten-year Programme implementation period. However, the actual amount of credit would be higher allowing for multiple loans over the Programme period. These loans would be used to finance investment and working capital requirements of farm households who wish to expand or establish new on- and off-farm income generating activities. 

Benefits Estimation Procedure

36. Incremental crop production benefits have been derived as follows. First, the crop budget net incremental benefits were expressed in economic terms by using the appropriate economic prices for inputs and outputs (Appendix 3). The returns for the models are net of incremental O&M costs. Second, total incremental crop production benefits were estimated by multiplying the net incremental return per ha of different crops by the area under different crops. The phasing of watershed areas is based on the rate at which the new watersheds are projected to be inducted into the Programme (see Appendix 4,Table 1). 

37. Incremental livestock production benefits were calculated by first adjusting the incremental benefits from the livestock models by the SCF, and then aggregated based on the phasing of households in the Programme.

PRIVATE 
C.
Economic Coststc  \l 2 "C.  Economic Costs"
38. The assumptions used to calculate the Programme financial costs are presented in Annex 13. These costs have been converted to economic values by the following adjustments:

(i)
price contingencies, duties and taxes, and credit have been excluded;  

(ii)
the local content of costs has been multiplied by a Standard Conversion Factor of 0.9;

(iii)
the costs associated with community infrastructure have been excluded on the grounds that benefits arising from these investments have not been quantified.

39. Ongoing recurrent costs and replacement investment costs have been estimated for the period after Programme implementation. The former basically comprise line department recurrent costs. O&M costs associated with watershed improvement have been accounted for in the estimation of incremental net benefits from crop production. Replacement investment costs include provision for financing replacement of essential vehicles and equipment for the line departments. An economic life of 5 years has been assumed for these items.

PRIVATE 
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D.
Economic Rate of Return and Sensitivitytc  \l 2 "E.   Overall Economic Rate of Return"
40. The overall economic rate of return to the Programme is estimated at 14% for the base case (Appendix 4, Table 2). If the cost increase by 10%, EIRR is 12% and 10% decrease in benefit reduces the rate of return to 12%. One-year lag in benefit reduces the rate of return to 11%.
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