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[bookmark: _Toc436812506]1. FINANCIAL AND ECONOMIC ANALYSIS


1.1 [bookmark: _Toc338078560][bookmark: _Toc422574952][bookmark: _Toc436812507]GENERAL

Both financial and economic analysis is computed based on comprehensive and standard analysis approach that considered all outflow and inflow to the project and relevant guiding principles indicated including the requirements set in the TOR of the Client.
[bookmark: _Toc160619469][bookmark: _Toc342871860][bookmark: _Toc423440916][bookmark: _Toc436812508][bookmark: _Toc338078561][bookmark: _Toc422574953]1.2 General Objective

The principal objective of carrying out the financial analysis is to study and analyze the feasibility and viability of the intended irrigation project that will play a vital role in the sustainability of the project and livelihood improvement of the beneficiary community.

[bookmark: _Toc160619470][bookmark: _Toc342871861][bookmark: _Toc423440917]
[bookmark: _Toc436812509]1.2.1 Specific Objectives
· To identify and analyze the costs and benefits of the project 
· To study and measure the financial feasibility and viability  of the project
· To ensure that the investment requirements of the project are properly estimated so as   to cover requirements for fixed investment and operational expenses. 
· To ascertain the smooth implementation of the scheme and cover operation and maintenance costs 
· To test and analyze the project’s vulnerability to possible changes in important variables/parameters.   

1.3 [bookmark: _Toc416862775][bookmark: _Toc418495610][bookmark: _Toc433269182][bookmark: _Toc11028382][bookmark: _Toc37249643][bookmark: _Toc160619471][bookmark: _Toc342871862][bookmark: _Toc423440918][bookmark: _Toc436812510]Methodology and Scope

    The methodologies employed by the consultant in carrying out the financial feasibility analysis of the project include:
· Review the existing relevant documents of the Federal Agricultural Development Policy, Strategy (ADLI), GTP, AGP, CSA census results.
· Review regional proclamations, guidelines, manuals etc regarding irrigation development projects
· Identifying costs and benefits of the project
· Computing the incremental cash flow of the project
· Employing the discounted measures of the project worth –FNPV, FIRR, FB/C 
· Review the final feasibility study & design report of the project under study and assess actual situation of the irrigation project.








[bookmark: _Toc436812511]1.4 Considered data

The project considered net command area of 163 hectares and this figure is used in both the financial and economic analysis. The project is expected to support and benefit 296 household beneficiaries.
[bookmark: _Toc338078562][bookmark: _Toc422574954][bookmark: _Toc422993282]
[bookmark: _Toc436812512]1.5 Findings
[bookmark: _Toc436812513]1.5.1 Investment Cost
The investment cost is the sum total of investment costs for irrigation infrastructure and drainage works, farm tools, equipments and other costs. In this feasibility study the consultant has used a numeric method to prepare the financial analysis and economic feasibility of Ukke small scale irrigation project. According to the engineering study report the proposed small scale irrigation project is designed to irrigate a total of 163 hectares farm land. Accordingly, the total investment cost including supervision cost (5%), contingency (10%) VAT (15%), ELA and watershed management cost is estimated at Birr 13,876,606

[bookmark: _Toc436812514] 1.5.2 Operation and Maintenance Cost

Under this analysis, the operation and maintenance costs consist of:
a) Maintenance cost of major civil works
b) Cost of materials for repair of tertiary irrigation and drainage system
c) Maintenance cost of infrastructures 
Hence, the annual Operation and Maintenance cost is Birr   180,204 which is 2 percent of total investment cost with constant trend. 

[bookmark: _Toc436812515]1.5.3 Replacement Cost

Major irrigation structure and equipment will have to be replaced periodically according to the life span of each item during the life time of the project. In this project analysis, replacement cost of 10% of the major structures (weir), Birr 792,312 was taken.


[bookmark: _Toc337467124][bookmark: _Toc338078574]

Table. 1. 1: Summary of total project cost
	No
	  Description
	Estimated cost (Birr)

	I
	Works
	

	1
	Preparatory Work
	528,415.00

	2
	Head works
	1,209,811.25

	3
	Canals
	4,655,251.00

	4
	Division Boxes
	84,906.80

	5
	Flumes on MC
	233,965.20

	6
	Culverts 
	133,110.14

	7
	Drops
	134,496.00

	8
	Chute
	1,824,088.00

	9
	Turnouts
	129,065.55

	10
	Others Costs
	77,089.36

	
	 Sub-Total 
	9,010,198.00

	
	  VAT (15%) VAT
	1,351,529.75

	
	 Management & Supervision cost (5%)
	450,509.92

	
	 Contingency (10%)
	901,019.83

	
	 Total ( Works)
	11,713,257.79

	
	Investment cost per command area 
	71,860

	II
	EIA ( enhancement, mitigation & monitoring cost)
	268,580.00

	III
	Watershed management cost
	1,894,768.00

	
	G/Total
	13,876,605.79



The existing cropping patterns of the without-project has indicated that cereal crop and oil seeds production takes lion share of the cultivated land that accounts about 78% and 22 % of the total irrigated land respectively. Vegetable crops are second important crops next to Maize and Sorghum that have been used as cash and food crops.  
Without project wet and dry season production estimated and the total annual farm cost is estimated to be birr 2,208,169.00, and Gross total farm income of birr 3,847,960.00 and the annual net return amounts to birr 1,639,791.00.
Different crop types that include Maize, Cabbage, Tomato, Pepper and Onion are proposed to be developed in wet and dry season production with the irrigation project development. The project life time is assumed 20 years and 10% discount rate used for the financial analysis standard acceptable and also proposed in the terms of reference
Based on the guiding procedure, financial and economic analysis computed and the  financial analysis results of Net Present Value is  Birr 81,275,383 which is highly positive and the IRR results indicate 48% which is more than the opportunity cost of capital (10%), indicating the viability of the project. Based on the B/C ratio criterion, the result is 1.92 which is above one and meets the viability criteria in all yardstick indicators.







[bookmark: _Toc436812516] 1.6 Financial Analysis 


A)  Purpose of financial analysis 
As it is clearly known, the purpose of carrying out the financial analysis of the project under study is to study the financial viability of the project from the farmers’ point of view. 
B)  Crop Budgets
Crop budgets are one of the requirements that determine the incremental return of the project and the financial crop budgets ‘’with’’ and ‘’without’’ project conditions have been prepared in line with this assumption and reality and in this financial analysis crop budgets were prepared for both the ‘’with’’ and ‘’without’’ project situation.

C)   Components of Crop Budgets ‘’with’’ Project
In this financial analysis the preparation of crop budgets includes:

· The preparation of cropping intensity (Land or ‘’ command area’’ Development Plan)
· The selection of crops to be grown ( proposed crops)
· Determination of optimum yield for each crop to be achieved.
· Yield build-up period from year one (1) to the year when optimum yield is achieved.
· Optimum level of uses of inputs at the optimum yield level
· Pattern of uses of inputs from year 1 to the year when optimum yield is achieved
· Prices  of inputs and outputs  

D) Components of Crop Budges ‘Without” Project.
Under this analysis, existing crops, cultivated land, yield and existing price of outputs and inputs are considered for the preparation of crop budget ‘’without’’ project case.
E) Comparison Between the ‘’With’’ and ‘’Without’’ Project
This analysis involves the comparison of financial situation with project and without project. It is noting worthy that the analysis does not seek to compare the financial situation ‘’before and after’’ the project. In making this analysis therefore, all the relevant cost and benefit items with and without the project have been identified and valued with appropriate prices and incremental net return with the project have been calculated.
Net return arises because of the project and the net return also arises without the project as well in many cases. Therefore, incremental net return as a result of the project is calculated. This is determined by deducting the net return without project from the net return with project.


F) Benefit
Benefit may be direct and indirect. Direct benefits may be tangible and intangible. Tangible benefits for an agricultural project may result from increased production, improvement in quality, increase in value or reduction in cost etc. In case of a production orientated project as the project under the study, increased production is the most important tangible benefit. In financial analysis of this project, the tangible benefits are normally quantified and analyzed. In such analysis, intangible benefits and costs are not quantified.
	
G) Treatment of Transfer Payments
The most common transfer payments in an agricultural project like the project under study includes taxes, subsides, loan receipt, interest and principal repayment. In financial analysis of this project taxes are treated as out flows since these are considered as expenses. Interest also paid to the services of loan and subsidies are benefits to the households from the government.

H) Measures of Financial Viability
Financial Net Present Value (FNPV), financial internal rate of return (FIRR) and Benefit Cost Ratio (B/C) are used to determine the financial viability of this proposed project. The FNPV measures the attractiveness of the project to the farm households and the decision criteria is to accept project where FNPV is positive when discounted at the opportunity cost of capital. The FIRR earns back all the capital and operating costs expend upon it and pay a given percent for the use of the money in the mean time. The selection/decision criterion is to accept the project with FIRR greater than the opportunity cost of capital.

Benefit Cost Ratio (B/C) is the ratio of the present worth of benefit to the present worth of costs. The selection criteria in financial B/C ratio are accepting project where the B/C ratio is one or more when discounted at the opportunity cost of capital.
I) Techniques of Calculating IRR, NPV & B/C
Since different amounts of costs are incurred and different quantities of benefits arise in different years over the life of the project, present values of both costs and benefits have to be determined in order to compare them. The process of estimating present value of costs and benefits is said to be discounting. The FIRR and NPV are determined by discounting incremental benefits (return) stream or incremental cash flow. However, B/C criterion does not require cash flow, here incremental cost and incremental benefits are discounted independently and benefit to cost ratio is taken.

J)  Project Period/life time 
There is no hard and fast rule about the length of the project period to be analyzed. One of the indicators for the length of the project period for which analysis has to be carried out is the technical life of the major capital assets. Therefore, in this study a period of about 20 years is taken as appropriate for this project analysis.
K) Opportunity Cost of Capital (Discount Rate)
An appropriate discount rate which is supposed to reflect the opportunity cost of capital to the economy should be determined. This discount rate indicates the cut of rate i.e. the financial internal rate of return below this rate for any project in general, makes it generally non-viable given other factors constant. In accordance with the findings of the study on Commercial Bank of Ethiopia this cut of discount rate is 10% and this rate is employed for financial analysis in this report document. 
L) Relevant Prices

Constant Price
In this project, prices for both cost and benefit items is taken to be constant.  This means that prices should not vary with inflation over years, although consideration will have to be given if there is a distinct possibility of changes in relative prices.

Farm gate price
Prices of crops are actually received by farmers and are attributable to their crop production activities and not to any other services. In other words, these prices should therefore, relate to farm gate ones which are actually received by the farmers. Farmers may sell their crops at their farm gate or at the nearest village markets without involving marketing services.  However, if the sale of their crops involves marketing and other services like transport, speculation, storage for long time etc, cost on account of these services is deducted to arrive at the farm gate prices.

Time of Sale
The prices of farmers’ crops are those which prevail around harvest months. Since farmers normally sale most of their surplus crops during three to four months after harvest and higher prices which may be possible if crops are stored for a long period involving storage loss and costs are attributable to storage and speculation. Prices of crops used to estimate crop budgets are those which should relate to the period that is close to the harvesting months.



M) Financial price of Inputs and Outputs Estimation

Input Prices
Prices of fertilizer
In this project, DAP and UREA chemical/inorganic fertilizers, are used for the proposed crops. These chemical fertilizers are supplied by Gibe Didessa Farmers’ Cooperative Union and distributed to the farmers in the area by Guto Gidda district agricultural Development Office. As to the information gathered, farmers in the project area apply the recommended chemical fertilizer for the existing crops. Currently the price of DAP and UREA is Birr 1,476.00 and 1,184.00 per quintal, respectively and this amount is used in this financial analysis.

Prices of Seeds
Oromia and Ethiopian Seed Enterprises normally supply improved seeds of any type and the respective union distributes in the project district. The cost of seeds in different aspects by far is higher than the farm gate prices of respective crops. The prices of vegetables seed are used as the local prices.  Moreover, the costs of improved seeds are fixed once per year and it is not flexible as situation changes through time and currently the price of improved maize crop is Birr 2,400 per quintal.

Prices of Tools, Equipment and Packing Materials
Farmers will require hand tools like spade, hoe, sickle, Axe, and etc as well as plough for carrying out farming operations. Each item of tools has different prices and its respective prices are considered in the analysis. Since these tools will normally last for several years, annual costs for them are estimated by taking in to account their annual repair and maintenance requirement. The price of packing materials (Sack) is estimated at Birr 6.00.
Wage for unskilled labor and cost of oxen power
The wage per man day of unskilled labor and the payment per oxen pair day have been taken at Birr 45.00 and Birr 1,200/farm season respectively and it is estimated based on the prevailing prices in the area.
Out Put Prices
Present Situation on Marketing of Agricultural Crops in the area
Existing agriculture in the area are predominantly of subsistence type. The farmers are economically depending on crops and livestock. They generate a limited surplus from their production. They generally sell their surplus at the local market of which Ukke is the most important one. 



Demand and Supply

The production of major food crops in the area is almost at subsistence level and most of the time the project area produces insufficient major food crops. Therefore, there is demand supply gap of major food crops in the project area.
Data on prices

As to the secondary data obtained from the concerned data sources, retail and whole sale prices on agricultural products mostly are assumed the Nekemte Market. In the area, some prices are found to be high and others are low. Therefore, retail prices at Nekemte market have been subjected to a lot of adjustments before using them in this analysis.
Methods used for estimating prices
Initially, prices from all their sources were assumed, collected and compared to identify the more probable ones and make some calculation and some kind of “Enlightened guesses” to make some adjustments. Then some refinements were made by making these data relate to farm gate and harvest months through deducting transport cost and marketing services.
In making their adjustments, the relationship between crops in terms of substitutability and complementarily have also been taken in to consideration. For example, when maize price is determined, this should have relationship with the prices of sorghum and so on and prices of these groups of crops and others have been made to relate to each other according to their mutual price relationship. 
Estimated Prices
In this project prices estimation, various adjustments were made with caution to make the estimation more reliable and dependable. Hence, prices of crops estimated in the production cost analysis of this project financial analysis are annexed in this document.
 N) Input Requirement and Production Cost (Operation cost)
     Labor

The crop production activities will involve importantly the use of farmer’s family labor. The demand for labor will obviously be increased substantially with the intensification of agricultural activities under irrigation. All the relevant operations involving crop production requiring human labor first been identified and the demand for labor for each operation at optimum level of yield is then estimated.



The demand for labor differs among crops and more importantly, it fluctuates markedly between peak and slack periods within the single season for each crop. The demand for labor also varies between two crops seasons depending on the cropping pattern. There will however be seasonal peaks in demand within each season. The extent of surplus in supply of labor in such that represent family is likely to meet the demand in peak periods. On the other hand, the farm families are expected to help each other on the basis of mutual cooperation (Debo and the likes) during such time without cash payment in accordance with the prevailing practice. Unskilled labor for construction is available in the area and skilled labor can be obtained near and around the project area. Therefore, the costs of labor for each activity are considered and included in this analysis.
Oxen power
Oxen power will be used by the peasants for land preparation and threshing of crops. In the project area the supply of oxen is rather limited although the ownership of livestock per family is relatively high.  The hiring charge for oxen is relatively high at Birr 1,200 birr per ox-per session. This high charge is mainly due to shortage in supply of oxen and the problem of oxen is high in the area. However, the area is not subject to occasional shortage of fodder for their animals. Thus, the oxen power cost is included in the analysis of this project.

Fertilizers
Chemical fertilizers such as Urea and DAP are recommended to be used for the proposed crops. The information obtained from the area revealed that the farmers are not using the recommended application rate of fertilizer for the existing crop production.  Different study indicates that fertilizer application contributes to the yield increase at the rate of 40%. Therefore, the supply of fertilizers in required quantity and at the right time will be essential for their use. Moreover, the supply situation of fertilizers for the project area is reportedly satisfactory.

However, the district agricultural and rural development office will, therefore, have to give due consideration for the project area in particular to supply adequate and the timely supply of fertilizers and also special emphases to the fertilizer application rate in general and. Hence, the cost of fertilizer per proposed crops is included as a component in the analysis.
Seeds (Cereals/Vegetables)
In the existing crop production, some improved seeds are used by the communities but majority of the farmers are utilizing local seeds. It is envisaged that the present farmers will use improved seeds with recommended fertilizers under the project condition. The contribution of seed to yield will vary in accordance with the difference in quality of seed. 



The difference in the quality of seed is reflected in its cost. The cost of improved seeds is estimated at higher than the farm gate price of crops. With the increased demand for improved seeds under project condition, there will have to be active involvement of private and governmental institutions like the Gibe Didessa Farmers’ Cooperative union, Oromia and Ethiopian Seed Enterprises and the District agricultural Development offices in the field of extension work and supply of improved seeds.

Chemicals
Different Chemicals are to be used to save crops from damage by pests, diseases and weeds. In this project condition, different types of chemicals will be used depending on the types of pests, diseases and weeds and prices are different for different types of chemicals. Cost on account of chemical has therefore been calculated in lump sum. 

O) Agricultural Practices and Management 
The quality of agricultural practices and management will have significant role in increasing the yield of crops. Agricultural practices and management are expected to contribute 40% of the increase in yield. Therefore, major costs of agricultural practices and management are considered in this financial cost and benefit analysis of the project.

P) Tools, equipment and packing materials (Sacks)

The proposed tools and packing materials for the envisaged target groups include; plough, Hoe, spade, axe, sickles and etc. which last for a number of years. The cost on account of these items has been estimated in lump sum for crop production activities in accordance with the annual repair and maintenance requirement. Packing materials (Sacks) are needed to transport and store crops. The requirement of sacks is calculated on the basis of amount and type of harvested crops.

Q) Contingency
There is a provision for contingency to allow for any under estimation of prices or quantity for those items which involve cash payment. The cost for contingency is estimated at the rate of 10% on all cash cost for the crop in question.

[bookmark: _Toc340587389]
Return to project
The envisaged return to the project includes net return ‘’with’’ project condition. However, the calculation of incremental net return involves the deduction of net return ‘’without’’ project condition from the net return ‘’with’’ project.

R) Financial Analysis Results
[bookmark: _Toc324103580][bookmark: _Toc348345077]As has been mentioned above, the financial analysis was carried out by employing the above mentioned/suggested methodologies per the developed and set assumptions and parameters. The magnitude of the returns will also reflect the extent of incentive for the farmers. The financial analysis results are presented in the appendix using discounted measures of present worth FNPV, FIRR and B/C ratio criterion and computed as follows;
Table 1.2: Financial Analysis Result
	
	Description /parameters
	Value
	Decision and Interpretation

	1
	Net present value (NPV)
	81,275,383

	Since it is positive the project is Accepted 

	2
	Internal rate of return (IRR)
	48%
	Since it exceeds the opportunity cost of capital (10%) the project is Accepted

	3
	Benefits to cost ratio (B/C)
	                        1.92

	The project will get 1.92 birr for each birr invested 



S) Risk and Sensitivity Analysis
Although efforts have been made to make the estimates as realistic as possible there always remain some uncertainties. In order to determine the soundness of the results on the financial and economic viability of the project, allowances for such probable uncertainties were made. Therefore, the FNPV, FIRR and B/C have to be subjected to sensitivity tests by changing important variables.

Hence, the important variables which might adversely affect the NPV, IRR and B/C include increase in the cost of production, decrease in net return (benefit), simultaneous increase of costs and decrease of benefits, decrease in prices of outputs etc. Therefore, sensitivity analysis for this project was carried out under the following major variables.

a) Increasing the cost of production of the project by 15% maintaining other factors constant.
b)  Decreasing the benefit (return) of the project by 15% maintaining other factors constant.
c) Simultaneous increase cost of production and decrease of benefit by 15% maintaining other factors constant




[bookmark: _Toc340584601]     Table 2.3 : Result of the Sensitivity Tests
	
S.No.
	
Conditions/Cases
	Results

	
	
	FNPV
	FIRR
	FB/C Ratio
	Decision

	1
	Base value
	81,275,383

	48%
	1.92
	Accepted

	2
	Increase cost of production of the project by 15 % 
	69,935,132

	41%
	1.70
	Accepted

	3
	Decrease benefit of the project by 15% 
	51,321,114
	
34%
	
1.58
	Accepted

	4
	Simultaneous decrease of benefit & increase cost of the project by 15%
	39,980,863
	29%
	1.40
	Accepted



[bookmark: _Toc422991191][bookmark: _Toc430417222][bookmark: _Toc340587387]

Conclusion

As it is observed from both financial and economic sensitivity analysis result that the project become sensitive for production variable changes, that is increase or decrease in cost or benefit. Therefore, consideration must be given to those factors that could distress the benefit stream (Yield, area of cultivation and price of products) and in this case the cost of production must stay at the minimum level as much as possible. In order to carry out this activities close follow up and extension service must be given to the farm households in the area. Moreover, the sustainable development of this irrigation scheme belongs to the organized beneficiaries of the project. It is known that the whole responsibility of the project management is laid on the beneficiaries. Therefore, the community must be organized in to water user association so that the scheme can operate successfully and achieve the above mentioned objectives.   


[bookmark: _Toc422993284][bookmark: _Toc436812517]1.7. Economic Analysis 

A)  Purpose of Economic Analysis
The purpose of economic analysis in this intended irrigation project is to measure the real contribution that the project will make to the national income. As in case of a public sector, as project under study, the nation as a whole invests its resources; it should have to determine the extent of contribution such an investment of resources makes to the national income in order to decide whether it is worthwhile to invest in this project.

B) Comparison Between ‘’With‘’ and ‘’Without’’ Project
As in the case of financial analysis, the economic analysis involves the comparison of economic outcome with project if any, has to be foregone when the project is established, net return attributable to the project will have to exclude such benefits without the project.

C)  Theoretical Basis of Economic valuation
Prices to be used in the economic analysis have to be real reflecting the true scarcity value or opportunity cost value. However, market prices as used in financial analysis do not often reflect such opportunity cost values because there are various imperfections in the market. In addition, there are government fixed prices such as in cases of fertilizers, pesticides, improved seeds etc. Such prices are also not expected to reflect true values. Therefore, in making economic analysis opportunity cost values (real values) of all items of cost and benefits have to be estimated.
D)  Conceptual Framework for Determining Economic Prices
Al1 the financial accounts on costs and benefits which have been estimated for making financial analysis have to be adjusted to reflect the opportunity cost values. In order to determine appropriate prices and conversion factors for converting financial values into economic values, the well known UNIDO method of project analysis has been used in this case. This method essentially consists of expressing all the costs and benefits of a project at domestic prices.


E)  World Prices and National Economic Parameters
In this project economic analysis conversion factors (CF) for traded and non traded goods was used. Once such prices or conversion factors are worked out, these can be used to project with slight and no adjustments depending on how these have been estimated. That is each country normally has to work out a set of such figures to be used for the analysis of various projects. 

In Ethiopia a set of appropriate values and conversion factors called ‘National Economic Parameters for Ethiopia’ have already been worked out on the basis of a detailed study. These parameters have been used in valuing the cost and benefit items for this project. Economic Price = Market Price * CF

F) Determination of Economic Values 
In order for traded items, import parity prices as applicable to various inputs and outputs have to be made by (1) adjusting values for traded items (2) adjusting values for non-traded items and (3) eliminating transfer payments like taxes and subsidies.

G) Import Parity Prices
In case of traded items, import parity prices as applicable to various inputs and outputs estimated. The estimation of import parity prices involves the CIF price that has to be adjusted on the basis of appropriate conversion factors.

 H) Export parity Prices
In case of inputs and outputs which are exportable, export parity prices have to be calculated. The calculation of such prices involves the FOB prices at the port of export and other relevant costs from the project area up to the exporting port. These costs other than the FOB price have been adjusted with the appropriate conversion factors.

I) Valuation of Non-Traded Items
With respect to non-traded items, competitive prices in the domestic market have been determined first and these prices are then adjusted with the appropriate conversion factors. The unskilled and skilled labor fall in the special category of non-traded items. The conversion factors for unskilled labor for the Region and for the skilled labour for Ethiopia as a whole have been worked out as a part of the ‘National economic Parameters’ as mentioned above.
J) Constant Prices
Internationally traded items involve prices in international market while non-traded items require competitive prices in the domestic market. But, in both cases prices in constant terms have been used.




K) Treatment of Transfer Payments
Transfer payments such as taxes, duties, subsides, loans, payment of interest and repayment of principal are excluded from the calculation of economic cost or benefit. This is done because these are considered as transfer payments and do not reduce or increase national income.

L) Project Period/life time
As stated in financial analysis above, there is no hard and fast rule about the length of the project period to be analyzed. One of the indicators for the length of the project period for which analysis has to be carried out is the technical life of the major capital assets. However, the effect of such capital assets for which investment is made at the initial stage on the rate of return based on discounted cash flow after 20 years is so insignificant that it makes hardly any difference in the degree of viability of a project. Therefore, a period of about 20 years may be appropriate for the project analysis. 

M) Measures of Economic Viability
Three measures of project’s viability such as internal rate of return (IRR), net present value (NPV), and benefit cost (B-C) ratio are generally used to determine the economic viability of project. Of these measures, the IRR is most widely used. Most of the international financial institutions including the World Bank use the IRR in making economic analysis of projects. In this study, economic IRR (EIRR) and economic (ENPV) have been used in determining the economic viability of the project.

N) Technique of Calculating EIRR and ENPV
Since different amounts of costs are incurred and different quantities of benefits arise in different years over the life of a project, present values of both costs and benefits have to be determined in order to compare them. The process of estimating present values of costs and benefits is called discounting. The EIRR and ENPV are determined by discounting incremental benefit (return) stream or incremental cash flow.




O) Discount Rate
Appropriate discount rate which is supposed to reflect the opportunity cost of capital to the economy should be determined. This discount rate indicates the cut off rate i.e. the economic internal rate of return and below this rate for any projects in general; make it economically non-viable given other factors constant. In accordance with the findings of the study on the National Economic Parameters for Ethiopia, this cut off discount rate is 10% and the Government of Ethiopia has accepted this rate for economic analysis of projects.

P) Risk and Uncertainty
In order to allow for various uncertainties and unforeseen circumstances, sensitivity analysis has to be carried out to test the soundness of economic results. Sensitivity tests are generally carried out by changing variables like net return, output price, yield, investment cost, etc.
Q) Application of the Methodology
In this study, economic viability of the irrigation project has been made by estimating the EIRR and ENPV. In estimating EIRR and ENPV, the methodology as discussed above has been applied.
R) Economic prices of inputs and outputs
Conversion factors in National Economic Parameters
In determining economic prices of inputs and outputs, the conversion factors for non-traded items as estimated and recommended in the ‘National Economic Parameters for Ethiopia’ have been used. These conversion factors are as follows:
[bookmark: _Toc340584602]


Table 1.4: Conversion factors
	No
	Item                                     
	Average Conversion Factor(ACF)

	1
	Unskilled Labour 
	0.72

	2
	Skilled Labour
	1.00

	3
	Fertilizer -DAP
	2.16

	4
	Fertilizer -UREA
	0.81

	5
	Pesticides, insecticides
	0.90

	6
	Construction–irrigation & drainage
	0.83

	
	· Operation & Maintenance
	0.90

	7
	Crop - Maize
	1.28

	
	· Pepper
	1.00

	
	· Onion
	1.00

	
	  -      Sorghum
	1.52

	
	· Sesame
	1.00

	
	· Cabbage
	1.00

	
	· Tomato
	1.00

	8
	Transport
	1.20

	9
	Power
	0.85

	10
	Discount rate
	10%

	11
	Standard conversion factor
	0.90


Other conversion factors for traded and non traded goods are available in the Annex of economic analysis table

S) Procedure of Estimating Conversion Factors for Other Non-Traded Item
 In case of such items, specific conversion factor for each item has been estimated and used in the analysis of this project. 

Economic Prices of Internationally Traded and non-traded Inputs
In case of inputs and outputs, which are traded and non-traded internationally, the economic prices will be estimated on the basis of import or export parity prices as the case may be. However, for the main input and output conversion factors are used and applied.




Crop Budgets (Economic)
Economic crop budgets will indicate the net returns to crop production in real terms i.e. in opportunity cost value. These net returns are required to estimate the economic internal rate of return to the project.

Components of Economic Crop Budgets
As in the case of financial crop budgets, the preparation of economic crop budgets includes:

1. The selection of crops to be grown 
2. Determination of optimum yield for each crop to be achieved, 
3. Yield build-up period from year 1 to the year when optimum yield is achieved 
4. Optimum level of uses of inputs at optimum yield level 
5. Pattern of uses of inputs from year 1 to the year when optimum yield is achieved and
6. Prices of outputs and inputs. In case of economic crop budgets, all the components,   except prices of inputs and outputs are the same as in financial crop budgets.

Preparation of Economic Crop Budgets
An economic crop budget essentially involves the change in the valuation of financial costs and returns by using appropriate opportunity cost prices and conversion factors. Suitable adjustments in the values of financial analysis have been made to determine the economic crop budgets.

Project’s Cost and return (Economic)
Economic costs of the project and the economic returns to it were determined by converting its financial costs and returns into economic ones through appropriate prices and conversion factors. Thus, the calculation of economic costs and returns to the project is essentially the appropriate valuation of financial costs and returns as estimated in the annex of economic analysis. The financial costs and returns converted into economic costs and returns on the basis of methodology and appropriate prices as stated earlier.

Project Cost (Economic) 
The economic costs of the project include the costs on account of investment, operation and maintenance and replacement. 




Investment Cost (Economic)
The total economic investment cost is composed of costs on account of irrigation and drainage works, infrastructure, equipments for project operating agency, peasant farms. Hence, the total economic investment costs are estimated at 13,876,606.00 Birr.
Operation and Maintenance Cost (Economic)
Components of operation and maintenance costs are 180,204.00 Birr which is 2% of the total investment cost. 



Replacement Cost (Economic)
The structure and equipments for the operation of the project will have to be replaced periodically according to the life span of each item. Replacement Costs are also taken as 10% of the major structures i.e. 10% and estimated at 792,312.00 Birr. 

Return to Project (Economic)
The economic return to project includes net return with project. The calculation of incremental net return involves the deduction of net return without project from the net return with project. 

T) Economic Rate of Return, sensitivity analysis and other benefits
In order to determine the degree to which the project is viable from the national point of view, the economic internal rate of returns (EIRRs), the ENPVs and B/C ratio have also been subjected to sensitivity tests by changing important variables in order to assess the soundness of the estimates for the economic viability of the project.
Economic Rate of Return
Economic costs, economic returns and incremental returns (incremental cash flow) have been estimated by applying the methodology suggested earlier. The incremental cash flow has been discounted to determine the internal rate of return as stated in the methodology and in the annex part of economic analysis.

Economic Net Return ‘’With’’ and ‘’Without’’ Project
Economic net returns with out and with project case are already estimated and analyzed with the above mentioned methodology (Annex of economic analysis).




Prices
As indicated in the above methodology, constant prices have been used. Since the year 2014/15 was the latest normal year, the valuation of all items of costs and returns have been made at 2014/15 constant prices.

Sensitivity Analysis
Although efforts have been made to make the estimates as realistic as possible, there always remain some uncertainties. In order to determine the soundness of the results on the economic viability of the project, allowances for such probable uncertainties have to be made. Therefore, the EIRRs, ENPV and EBC ratio has to be subjected to sensitivity tests by changing important variables.
The important variables which might adversely affect the rate of return include increase in investment cost, increase cost of production, decrease benefit of the project, increase cost and decrease benefit simultaneously etc. 

Result of the Sensitivity Tests
The sensitivity tests of economic viability or non-viability of the project have been carried out. The results of the sensitivity tests are presented as follows:
[bookmark: _Toc340584603]     Table 1.5 : Results of the Sensitivity tests
	S. No.
	Conditions
	Economic  Analysis Results

	
	
	ENPV
	EIRR 
	E B/C  Ratio

	Decision

	1
	Base value
	72,933,101

	43%
	1.75
	Accepted

	2
	Increase cost of production of the project by 15% 
	60,572,227
	
36%
	1.55
	Accepted

	3
	Decrease benefit of the project by 15% 
	42,978,832
	
30%
	
1.44
	Accepted

	4
	Simultaneous decrease of benefit & increase cost by 15%
	30,617,959
	24%
	1.28
	Accepted


         
[bookmark: _Toc340587388][bookmark: _Toc422993285][bookmark: _Toc436812518] Conclusion:

As it is observed from both financial and economic sensitivity analysis result that, the project become sensitive for production variable changes, that is increase or decrease in cost or benefit. Therefore, consideration must be given to those factors that have distress the benefit stream (Yield, area of cultivation and price of products) and in this case the cost of production must stay at the minimum level as much as possible. In order to carry out this activities close follow up and extension service must be given to the farm households in the area. More over the sustainable development of this irrigation scheme belongs to the organized beneficiaries of the project. It is known that the whole responsibility of the project management is laid on the beneficiaries. Therefore, the community must be organized in to water user association so that the scheme can operate successfully and meets the above mentioned objectives.   



The proposed Crops and their operating costs  
	Cost of Production for ‘’With’’ Project 

	
The cost of production for the proposed crops  such as Maize, Cabbage, Tomato, Onion and Pepper  

	which includes ( Labor, Farm Tools, and Operating Expenses, Oxen Rent and Transportation cost) 

	are calculated as follows.

	1.  Maize 

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities 
	Unit
	Frequency
	Req. No Per Frequency
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Tillage practice
	MD
	3
	8
	45
	1080
	

	2
	Seeding bed pre.
	MD
	-
	-
	-
	-
	

	3
	ploughing
	MD
	3
	8
	45
	1080
	

	4
	Seeding/plating/
	MD
	1
	1
	45
	45
	

	5
	Irrigating
	MD
	20
	8
	45
	7200
	

	6
	Fertilizing
	MD
	1
	8
	45
	360
	

	7
	Hoeing(weeding)
	MD
	2
	30
	45
	2700
	

	8
	Spraying
	MD
	2
	4
	45
	360
	

	9
	Harvesting
	MD
	1
	32
	45
	1440
	

	10
	Transporting
	MD
	1
	40
	45
	1800
	

	
	Total
	
	
	
	
	16,065.00
	





	
	
b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	2
	65
	32.50
	97.50

	1.2
	Hoe
	No
	5
	3
	30
	10
	165

	1.3
	Shovels/ spade
	No
	4
	3
	35
	11.67
	151.67

	1.4
	Sickles
	No
	12
	3
	30
	10
	370

	1.5
	Sacks 
	No
	40
	1
	6
	6
	246

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Qt
	0.25
	1
	2,400
	
	600

	2.2
	Fertilizer (DAP)
	Qt
	1
	1
	1,476
	
	1,476

	2.3
	Fertilizer (UREA)
	Qt
	2
	1
	1,184
	
	2,368

	2.4
	Chemicals
	Kg/lit
	1.75
	1
	340
	
	595

	3
	Rent
	No
	
	
	
	
	

	3.1
	Oxen
	"
	2(pair)
	1
	4,800
	
	4,800

	3.2
	Land
	Birr
	1
	1
	83.25
	
	83.25

	4
	Transportation cost
	Birr/qt
	40
	1
	35
	
	1,400

	
	S/Total
	
	
	
	
	
	12,352.42

	
	Contingency (10 %)
	
	
	
	
	
	1,235.25

	 
	Total 
	 
	
	
	
	
	13,594.60

	
	
	
	
	
	
	
	




	
2. Cabbage 

	a) Labor Cost 

	No
	Description of Activities 
	Unit
	Frequency
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Nursery preparation
	MD
	2
	15
	45
	1350
	

	2
	Tillage practice
	MD
	4
	8
	45
	1440
	

	3
	Seeding (planting)
	MD
	1
	16
	45
	720
	

	4
	Irrigating
	MD
	15
	3
	45
	2025
	

	5
	Fertilizing
	MD
	1
	8
	45
	360
	

	6
	Hoeing(weeding)
	MD
	4
	36
	45
	6480
	

	7
	Spraying
	MD
	2
	4
	45
	360
	

	8
	Harvesting
	MD
	1
	32
	45
	1440
	

	9
	Transporting
	MD
	1
	50
	45
	2250
	

	 
	Total
	
	
	
	
	16,425.00
	





	
	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	2
	65
	32.50
	97.50

	1.2
	Hoe
	No
	5
	3
	30
	10
	165

	1.3
	Shovels
	No
	4
	3
	35
	18
	158

	1.4
	spade
	No.
	2
	3
	95
	25
	215

	1.5
	Sacks 
	No
	80
	1
	6
	6
	486

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Kg
	0.35
	1
	450
	
	157.50

	2.2
	Fertilizer (DAP)
	Qt
	1.5
	1
	1,476
	
	2,214

	2.3
	Fertilizer (UREA)
	Qt
	0.50
	1
	1,184
	
	592

	2.4
	Chemicals
	Kg/lit
	1
	1
	240
	
	240

	3
	Rent
	No
	
	
	
	
	

	3.1
	Oxen
	"
	2(pair)
	1
	4,800
	
	4,800

	3.2
	Land
	Birr
	1
	1
	83.25
	
	83.25

	4
	Transportation cost
	Birr/qt
	80
	1
	35
	
	2,800

	
	S/Total
	
	
	
	
	
	12,008.25

	
	Contingency (10 %)
	
	
	
	
	
	1,200.75

	 
	Total 
	 
	
	
	
	
	13,209.00

	
	
	
	
	
	
	
	




	3. Tomato 

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Nursery activity
	MD
	4
	15
	45
	2700
	

	2
	Tillage practice
	MD
	4
	12
	45
	2160
	

	3
	planting
	MD
	1
	16
	45
	720
	

	4
	Irrigating
	MD
	15
	3
	45
	2025
	

	5
	Fertilizing
	MD
	1
	8
	45
	360
	

	6
	Hoeing (weeding)
	MD
	4
	36
	45
	6480
	

	7
	Spraying
	MD
	10
	4
	45
	1800
	

	8
	Harvesting
	MD
	2
	20
	45
	1800
	

	9
	Transporting
	MD
	2
	40
	45
	3600
	

	 
	Total
	
	
	
	
	21,645.00
	





	

	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	2
	65
	32.50
	97.50

	1.2
	Hoe
	No
	5
	3
	30
	10
	165

	1.3
	Shovels
	No
	4
	3
	35
	12
	158

	1.4
	spade
	No.
	2
	3
	95
	25
	215

	1.5
	Sacks 
	No
	144
	1
	6
	6
	870

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Kg
	0.25
	1
	470
	
	117.50

	2.2
	Fertilizer (DAP)
	Qt
	1.5
	1
	1,476
	
	2,214

	2.3
	Fertilizer (UREA)
	Qt
	1
	1
	1,184
	
	1,184

	2.4
	Chemicals
	Kg/lit
	1
	1
	240
	
	240

	3
	Rent
	No
	
	
	
	
	

	3.1
	Oxen
	"
	2(pair)
	1
	4,800
	
	4,800

	3.2
	Land
	Birr
	1
	1
	83.25
	
	83.25

	4
	Transportation cost
	Birr/qt
	144
	1
	35
	
	5,040

	
	S/Total
	
	
	
	
	
	15,184.25

	
	Contingency (10 %)
	
	
	
	
	
	1,518.45

	 
	Total 
	 
	
	
	
	
	16,702.70

	
	
	
	
	
	
	
	




	
4. Onion

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Nursery activity
	MD
	4
	15
	45
	2700
	

	2
	Tilling practice
	MD
	4
	12
	45
	2160
	

	3
	Seeding (planting)
	MD
	1
	16
	45
	720
	

	4
	Irrigating
	MD
	15
	3
	45
	2025
	

	5
	Fertilizing
	MD
	1
	8
	45
	360
	

	6
	Hoeing (weeding)
	MD
	4
	36
	45
	6480
	

	7
	Spraying
	MD
	10
	4
	45
	1800
	

	8
	Harvesting
	MD
	1
	20
	45
	900
	

	9
	Transporting
	MD
	1
	40
	45
	1800
	

	 
	Total
	
	
	
	
	18,945.00
	





	
	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	2
	65
	32.50
	97.50

	1.2
	Hoe
	No
	5
	3
	30
	15
	165

	1.3
	Shovels
	No
	4
	3
	35
	12
	158

	1.4
	spade
	No.
	2
	3
	95
	25
	215

	1.5
	Sacks 
	No
	90
	1
	6
	6
	546

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Kg
	0.60
	1
	520
	
	312

	2.2
	Fertilizer (DAP)
	Qt
	2
	1
	1,476
	
	2,852

	2.3
	Fertilizer (UREA)
	Qt
	1
	1
	1,184
	
	1,184

	2.4
	Chemicals
	Kg/lit
	1
	1
	240
	
	240

	3
	Rent
	No
	
	
	
	
	

	3.1
	Oxen
	"
	2(pair)
	1
	4,800
	
	4,800

	3.2
	Land
	Birr
	1
	1
	83.25
	
	83.25

	4
	Transportation cost
	Birr/qt
	90
	1
	35
	
	3,150

	
	S/Total
	
	
	
	
	
	13,802.75

	
	Contingency (10 %)
	
	
	
	
	
	1,380.25

	 
	Total 
	 
	
	
	
	
	15,183.00

	
	
	
	
	
	
	
	




	5. Pepper 

	a) Labor Cost 

	No
	Description of Activities 
	Unit
	Frequency
	Req. No Per Frequency
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Nursery activity
	MD
	4
	15
	45
	2700
	

	2
	Tillage practice
	MD
	4
	12
	45
	2160
	

	3
	planting
	MD
	1
	16
	45
	720
	

	4
	Transplanting
	MD
	1
	8
	45
	360
	

	5
	Fertilizing
	MD
	1
	8
	45
	360
	

	6
	Irrigating
	MD
	13
	3
	45
	1755
	

	7
	Hoeing/weeding
	MD
	4
	36
	45
	6480
	

	8
	Spraying
	MD
	10
	4
	45
	1800
	

	9
	Harvesting
	MD
	1
	20
	45
	900
	

	10
	Transporting
	MP
	1
	40
	45
	1800
	

	 
	      Total
	
	
	
	
	19,035.00
	

	
	
	
	
	
	
	
	

	
	
	
	
	

	




		
	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	2
	65
	32.50
	97.50

	1.2
	Hoe
	No
	5
	3
	30
	15
	165

	1.3
	Shovels
	No
	4
	3
	35
	12
	158

	1.4
	spade
	No.
	2
	3
	95
	32
	215

	1.5
	Sacks 
	No
	12
	1
	6
	6
	78

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	3
	Rent
	No
	
	
	
	
	

	3.1
	Oxen
	"
	2(pair)
	1
	4,800
	
	4,800

	3.2
	Land
	Birr
	1
	1
	83.25
	
	83.25

	4
	Transportation cost
	Birr/qt
	12
	1
	35
	
	420

	
	S/Total
	
	
	
	
	
	6,016.75

	
	Contingency (10 %)
	
	
	
	
	
	601.65

	 
	Total 
	 
	
	
	
	
	6,618.40

	
	
	
	
	
	
	
	




	

	

	
	
	

	
	
	

	
	
	



	Existing  Crops and their Operating Costs 

	Cost of Production for ‘Without’’ Project


	Production cost of inputs  by rain fed and Traditional irrigation and their operating expense is calculated  mainly based on

	the findings of the agronomist  and it is presented as follows;

	
	A. Rain fed
	
	
	
	
	
	

	
	1.  Maize 
	
	
	
	
	
	

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities
	Unit
	Frequency
	Req. No Per Frequency
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Tillage 
	MD
	3
	8
	25.00
	600.00
	

	2
	Planting or Sowing
	MD
	1
	8
	25.00
	200.00
	

	3
	Weeding
	MD
	3
	8
	25.00
	600.00
	

	4
	Harvesting 
	MD
	1
	20
	25.00
	500.00
	

	5
	Post Harvesting operation
	MD
	1
	20
	25.00
	500.00
	

	 
	Total 
	
	
	
	
	2,400.00
	



	
	b) Farm Tools Expenses and  Operating Expenses 
	
	

	No
	Description of Activities
	Unit
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per years

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	 
	 
	 
	 
	 

	1.1
	Plough
	No
	1
	3
	45
	15.00
	60.00

	1.2
	Sacks 
	No
	24
	1
	6
	6.00
	150.00

	1.3
	Hoe
	No
	6
	3
	35
	11.67
	221.67

	1.4
	Shovels
	No
	4
	3
	30
	10.00
	130.00

	1.5
	Machete
	"
	6
	3
	30
	10.00
	190.00

	
	Sickles
	,,
	4
	3
	35
	11.67
	151.67

	2
	Operating Expenses
	No
	
	
	
	
	

	2.1
	Seeds
	Kg
	0.25
	1
	2,400
	
	600

	2.2
	Fertilizer (DAP)
	Kg
	100
	1
	1,476
	
	1,476

	2.3
	Fertilizer (Urea)
	Kg
	100
	1
	1,184
	
	1,184

	 
	Total 
	 
	
	
	
	
	4,163.34

	
2.  Sorghum 

	a) Labor Cost 

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Tillage 
	MD
	2
	8
	25.00
	400.00
	

	2
	Planting or Sowing
	MD
	1
	8
	25.00
	200.00
	

	3
	Weeding
	MD
	1
	8
	25.00
	200.00
	

	4
	Harvesting 
	MD
	1
	12
	25.00
	300.00
	

	5
	Post Harvesting operation
	MD
	1
	12
	25.00
	300.00
	

	 
	Total 
	 
	
	
	
	1,400.00
	

	
	
b) Farm Tools and Operating Expenses 
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year 
	Unit Cost in Birr
	Depreciation per year 
	Total Cost per years 

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	 
	 
	 
	 
	 

	1.1
	Plough
	No
	1
	3
	45
	15.00
	60.00

	1.2
	Hoe
	No
	6
	3
	35
	11.67
	221.67

	1.3
	Shovels
	No
	4
	3
	30
	10.00
	130.00

	1.4
	Sacks 
	No
	15
	1
	6
	6.00
	96.00

	1.5
	Machete
	"
	6
	3
	30
	10.00
	190.00

	2
	Operating Expenses
	No
	
	
	
	
	

	2.1
	Seed
	Qt
	0.35
	1
	500
	
	175.00

	 
	Total 
	 
	
	
	
	
	872.67




	
3.Sesame

	a) Labor Cost 

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Pre planting Operation
	MD
	2
	12
	25.00
	600
	

	2
	Planting or Sowing
	"
	1
	12
	25.00
	300
	

	3
	Weeding
	"
	2
	16
	25.00
	800
	

	4
	Harvesting 
	"
	1
	20
	25.00
	500
	

	5
	Post Harvesting Operation
	"
	1
	20
	25.00
	500
	

	 
	Total 
	 
	
	
	
	2,700.00
	

	

	

b) Farm Tools and  Operating Expenses 
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year 
	Unit Cost in Birr
	Depreciation per year 
	Total Cost per years 

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	 
	 
	 
	 
	 

	1.1
	Plough
	No
	1
	3
	45
	15.00
	150.00

	1.2
	Hoe
	No
	6
	3
	35
	11.67
	221.67

	1.3
	Shovels
	No
	4
	3
	30
	10.00
	130.00

	1.4
	Sickles
	No
	6
	3
	35
	11.67
	221.67

	1.5
	Sacks 
	No
	7
	1
	6
	6.00
	48.00

	2
	Operating Expenses
	No
	
	
	
	
	

	2.1
	Seed
	Qt
	0.65
	1
	2,200
	
	1,430

	 
	Total 
	 
	
	
	
	
	771.34





	B. Traditional Irrigation

	1.  Maize 

	a) Labor Cost 

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Pre planting Operation
	MD
	2
	6
	25.00
	300
	

	2
	Planting or Sowing
	"
	1
	16
	25.00
	400
	

	3
	Irrigation
	"
	12
	4
	25.00
	1,200
	

	4
	Weeding
	"
	2
	24
	25.00
	1,200
	

	5
	Harvesting 
	"
	1
	24
	25.00
	600
	

	6
	Post Harvesting Operation
	"
	1
	20
	25.00
	500
	

	 
	Total 
	 
	
	
	
	4,200.00
	

	
	
b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year 
	Unit Cost in Birr
	Depreciation per year 
	Total Cost per years 

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	 
	 
	 
	 
	 

	1.1
	Plough
	No
	1
	3
	45
	15.00
	60.00

	1.2
	Hoe
	No
	5
	3
	35
	11.67
	186.67

	1.3
	Shovels
	No
	4
	3
	30
	10.00
	130.00

	1.4
	Spade
	No
	2
	3
	65
	21.67
	151.67

	1.5
	Sickles
	No
	6
	3
	35
	11.67
	221.67

	1.6
	Sacks 
	No
	30
	1
	6
	6.00
	186.00

	2
	Operating Expenses
	No
	
	
	
	
	

	2.1
	Seeds
	Kg
	0.25
	1
	2,400
	
	600.00

	2.2
	Fertilizer ( DAP)
	Qt
	1
	1
	1,476
	
	1,476

	2.3
	Fertilizer ( UREA)
	Qt
	1
	1
	1,184
	
	1,184

	 
	Total 
	 
	
	
	
	
	4,196.01




	
  
2. Tomato 

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Tillage 
	MD
	4
	8
	25
	800
	

	2
	Irrigating
	MD
	8
	3
	25
	600
	

	3
	Fertilizing
	MD
	1
	8
	25
	200
	

	4
	weeding
	MD
	2
	12
	25
	600
	

	5
	Harvesting
	MD
	2
	8
	25
	400
	

	 
	Total
	
	
	
	
	2,600.00
	



	
	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	3
	35
	11.67
	46.67

	1.2
	Hoe
	No
	3
	3
	30
	10
	105

	1.3
	Shovels
	No
	3
	3
	35
	11.67
	116.67

	1.4
	spade
	No.
	2
	3
	95
	31.67
	221.67

	1.5
	Sacks 
	No
	80
	1
	6
	6
	486

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Kg
	0.20
	1
	500
	
	100

	 
	Total 
	 
	
	
	
	
	1,076.01

	
	
	
	
	
	
	
	




	
3. Onion

	
	a) Labor Cost 
	
	
	
	
	
	

	No
	Description of Activities 
	Unit 
	Frequency 
	Req. No Per Frequency 
	Unit Cost in Birr
	Total Cost in Birr
	

	
	
	
	
	
	
	
	

	1
	Tillage
	MD
	4
	8
	25
	800
	

	2
	Irrigating
	MD
	8
	3
	25
	600
	

	3
	Fertilizing
	MD
	1
	8
	25
	200
	

	4
	Weeding
	MD
	4
	12
	25
	1,200
	

	5
	Harvesting
	MD
	2
	8
	25
	400
	

	 
	Total
	
	
	
	
	3,200.00
	



	
	b) Farm Tools and Operating Expenses 
	
	
	
	

	No
	Description of Activities 
	Unit 
	Quantity
	Service Year
	Unit Cost in Birr
	Depreciation per year
	Total Cost per year

	
	
	
	
	
	
	
	

	1
	Farm Tools 
	 
	
	
	
	
	

	1.1
	Plough
	No
	1
	3
	35
	11.67
	46.67

	1.2
	Hoe
	No
	3
	3
	30
	10
	105

	1.3
	Shovels
	No
	3
	3
	35
	11.67
	116.67

	1.4
	spade
	No.
	2
	3
	95
	31.67
	221.67

	1.5
	Sacks 
	No
	60
	1
	6
	6
	366

	2
	Operating Expenses
	No
	 
	 
	 
	
	 

	2.1
	Seeds
	Kg
	0.20
	1
	500
	
	100

	 
	Total 
	 
	
	
	
	
	956.01

	
	
	
	
	
	
	
	




	
 Table 1.6: Summary of Revenue for ‘’Without’’  Project Situation

	
A. Rain fed


	No
	Types of crops 
	Area 
	Yield per ha (Qt)
	Price per Quintal
	Revenue 
	

	
	
	
	
	
	
	

	1
	Maize
	56
	27
	320
	483,840
	

	2
	Sorghum
	43
	18
	380
	294,120
	

	3
	Sesame
	28
	6
	2,100
	352,800
	

	Total
	127
	
	
	1,130,760.00
	

	
	

B. Traditional Irrigation

	
	
	

	No
	Types of crops 
	Area 
	Yield per ha (Qt)
	Price per Quintal
	Revenue 
	

	1
	Maize
	41
	32
	350
	459,200
	

	2
	Tomato
	19
	80
	850
	1,292,000
	

	3
	Onion
	23
	60
	700
	966,000
	

	
	Total
	83
	
	
	2,717,200.00
	




	 Table 1.7: Summary of Cost of Production  for ‘’Without’’  Project Situation
	
	

	A. Rain fed 

	No
	Types of crops
	Area
	Cost Per Hectare
	Total Cost
	
	

	
	
	
	
	
	
	

	1
	Maize
	56
	6,563.34
	367,528
	
	

	2
	Sorghum
	43
	4,273
	183,739
	
	

	3
	Sesame
	28
	9,471
	265,188
	
	

	Total
	127
	
	816,455.00
	
	

	
	
B. Traditional Irrigation

	
	
	

	No
	Types of crops
	Area
	Cost Per Hectare
	Total Cost
	
	

	1
	Maize
	41
	8,396
	344,236
	
	

	2
	Tomato
	19
	23,676
	449,844
	
	

	3
	Onion
	23
	24,156
	555,588
	
	

	
	Total
	83
	
	1,349,668.00
	
	



	
Profitability Analysis for ‘’Without’’ Project Situation

	NO
	Season
	Revenue
	Cost
	Profit before Tax
	Tax
	profit after tax

	1
	Rain fed
	1,130,760
	816,455
	314,305
	7,858
	306,447

	2
	Traditional Irrigation
	2,717,200
	1,349,668
	1,367,532
	34,188
	1,333,344

	 
	Total
	3,847,960
	2,166,123
	1,681,837
	42,046
	1,639,791




	
Table 1.8: Summary of Production cost/crop budget  for ‘’With’’ Project condition 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Types of crops 
	Cost per ha in Birr
	1st Year 
	2nd Year 
	3rd Year 

	
	
	Area in ha. 
	Cost 
	Area 
	Cost 
	Area 
	Cost 

	
	
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season

	Maize
	29,660
	40
	82
	1186400
	2432120
	35
	82
	1038100
	2432120
	30
	81
	889800
	2402460

	Cabbage
	29,634
	45
	48
	1333530
	1422432
	45
	48
	1333530
	1422432
	50
	41
	1481700
	1214994

	Tomato
	38,348
	25
	0
	958700
	0
	30
	0
	1150440
	0
	30
	0
	1150440
	0

	Onion
	34,128
	30
	0
	1023840
	0
	30
	0
	1023840
	0
	30
	0
	1023840
	0

	Pepper
	25,653
	23
	33
	590019
	846549
	23
	33
	590019
	846549
	23
	41
	590019
	1051773

	Total
	163
	163
	5092489
	4701101
	163
	163
	5135929
	4701101
	163
	163
	5135799
	4669227

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Types of crops 
	Cost per ha in Birr
	4th Year 
	5th Year 
	

	
	
	Area 
	Cost 
	Area 
	Cost 
	
	

	 
	 
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season
	1st Season
	2nd Season
	
	
	
	

	Maize
	29,660
	30
	97
	889800
	2877020
	25
	97
	741500
	2877020
	
	
	
	

	Cabbage
	29,634
	45
	33
	1333530
	977922
	45
	25
	1333530
	740850
	
	
	
	

	Tomato
	38,348
	25
	0
	958700
	0
	25
	0
	958700
	0
	
	
	
	

	Onion
	34,128
	35
	0
	1194480
	0
	35
	0
	1194480
	0
	
	
	
	

	Pepper
	25,653
	28
	33
	718284
	846549
	33
	41
	846549
	1051773
	
	
	
	

	Total
	163
	163
	5094794
	4701491
	163
	163
	5074759
	4669643
	
	
	
	





	Table 1.9: Summary of Yearly Revenue  for ‘’With’’ Project condition

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Types of crop 
	Price per Quintal
	1st year
	2nd year
	3rd year

	
	
	Yield per ha in Qt.
	Area 
	Revenue 
	Yield per ha in Qt.
	Area 
	Revenue 
	Yield per ha in Qt.
	Area 
	Revenue 

	
	
	
	1st Season
	2nd Season
	1st Season
	2nd Season
	
	1st Season
	2nd Season
	1st Season
	2nd Season
	
	1st Season
	2nd Season
	1st Season
	2nd Season

	Maize
	350
	50
	40
	82
	700000
	1435000
	55
	35
	82
	673750
	1578500
	60
	30
	81
	630000
	1701000

	Cabbage
	600
	80
	45
	48
	2160000
	2304000
	100
	45
	48
	2700000
	2880000
	130
	50
	41
	3900000
	3198000

	Tomato
	950
	97
	25
	0
	2303750
	0
	130
	30
	0
	3705000
	0
	160
	30
	0
	4560000
	0

	Onion
	750
	60
	30
	0
	1350000
	0
	90
	30
	0
	2025000
	0
	100
	30
	0
	2250000
	0

	Pepper
	3,500
	16
	23
	33
	1288000
	1848000
	20
	23
	33
	1610000
	2310000
	22
	23
	41
	1771000
	3157000

	Total
	
	163
	163
	7801750
	5587000
	
	163
	163
	10713750
	6768500
	
	163
	163
	13111000
	8056000


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Types of crop 
	Price per Quintal
	4th year
	5th year
	
	

	
	
	Yield per ha in Qt.
	Area 
	Revenue 
	Yield per ha in Qt.
	Area 
	Revenue 
	
	
	

	
	
	
	1st Season
	2nd Season
	1st Season
	2nd Season
	
	1st Season
	2nd Season
	1st Season
	2nd Season
	
	
	
	
	

	Maize
	350
	85
	30
	97
	892500
	2885750
	100
	25
	97
	875000
	3395000
	
	
	
	
	

	Cabbage
	600
	150
	45
	33
	4050000
	2970000
	200
	45
	25
	5400000
	3000000
	
	
	
	
	

	Tomato
	950
	200
	25
	0
	4750000
	0
	240
	25
	0
	5700000
	0
	
	
	
	
	

	Onion
	750
	120
	35
	0
	3150000
	0
	150
	35
	0
	3937500
	0
	
	
	
	
	

	Pepper
	3,500
	25
	28
	33
	2450000
	2887500
	30
	33
	41
	3465000
	4305000
	
	
	
	
	

	Total
	
	163
	163
	15292500
	8743250
	
	163
	163
	19377500
	10700000
	
	
	
	
	






	Table 1.10: Financial  Analysis and Decision Making Criteria
	
	
	

	NPV, IRR and B/C Calculation
	
	
	

	Years
	With project Revenue
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	0
	13,876,606
	0
	0
	0
	0
	13,876,606
	0
	13,876,606
	0
	-
	(13,876,605.75)

	1
	13,388,750
	
	9,793,590
	792,312
	180,204
	669,438
	11,435,543
	2,208,169
	9,227,374
	3,847,960.00
	9,540,790.00
	313,415.98

	2
	17,482,250
	
	9,837,030
	792,312
	180,204
	874,113
	11,683,658
	2,208,169
	9,475,489
	3,847,960.00
	13,634,290.00
	4,158,800.98

	3
	21,167,000
	
	9,805,026
	792,312
	180,204
	1,058,350
	11,835,892
	2,208,169
	9,627,723
	3,847,960.00
	17,319,040.00
	7,691,317.48

	4
	24,035,750
	
	9,796,285
	792,312
	180,204
	1,201,788
	11,970,588
	2,208,169
	9,762,419
	3,847,960.00
	20,187,790.00
	10,425,370.98

	5
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	6
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	7
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	8
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	9
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	10
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	11
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	12
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	13
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	14
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	15
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	16
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	17
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	18
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	19
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	20
	30,077,500
	
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	2,208,169
	10,012,624
	3,847,960.00
	26,229,540.00
	16,216,916.48

	FNPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	ETB 81,275,383.08

	FIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	48%

	B/C at 10% discount rate
	
	
	
	
	
	
	ETB     88,638,057.49
	
	ETB169,913,440.57
	1.92





	



Table 1.11: Sensitivity  Analysis at 15%   increase production cost
	
	
	
	
	
	
	
	

	NPV, IRR and B/C Calculation
	
	
	
	
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	Increase Prod cost by 15%
	BC+15% prodn cost
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	-
	13,876,606
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	9,793,590
	792,312
	180,204
	669,438
	11,435,543
	1,469,039
	12,904,582
	2,208,169
	10,696,413
	3,847,960
	9,540,790
	(1,155,623)

	2
	17,482,250
	-
	9,837,030
	792,312
	180,204
	874,113
	11,683,658
	1,475,555
	13,159,213
	2,208,169
	10,951,044
	3,847,960
	13,634,290
	2,683,246

	3
	21,167,000
	-
	9,805,026
	792,312
	180,204
	1,058,350
	11,835,892
	1,470,754
	13,306,645
	2,208,169
	11,098,476
	3,847,960
	17,319,040
	6,220,564

	4
	24,035,750
	-
	9,796,285
	792,312
	180,204
	1,201,788
	11,970,588
	1,469,443
	13,440,031
	2,208,169
	11,231,862
	3,847,960
	20,187,790
	8,955,928

	5
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	6
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	7
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	8
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	9
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	10
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	11
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	12
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	13
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	14
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	15
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	16
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	17
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	18
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	19
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	20
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	1,461,660
	13,682,453
	2,208,169
	11,474,284
	3,847,960
	26,229,540
	14,755,256

	 
	FNPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	
	
	ETB  69,935,132

	 
	FIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	
	
	41%

	 
	B/C at 10% discount rate
	
	
	
	
	
	
	
	
	99,978,308
	
	169,913,440
	1.70














	Table 1.12: Sensitivity  Analysis at 15%  benefit decrease
	
	
	
	
	

	NPV, IRR and B/C Calculation
	
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	Decrease benefit by 15%
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	-
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	-
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	9,793,590
	792,312
	180,204
	669,438
	11,435,543
	11,380,438
	2,208,169
	9,227,374
	3,847,960
	7,532,478
	(1,694,897)

	2
	17,482,250
	-
	9,837,030
	792,312
	180,204
	874,113
	11,683,658
	14,859,913
	2,208,169
	9,475,489
	3,847,960
	11,011,953
	1,536,463

	3
	21,167,000
	-
	9,805,026
	792,312
	180,204
	1,058,350
	11,835,892
	17,991,950
	2,208,169
	9,627,723
	3,847,960
	14,143,990
	4,516,267

	4
	24,035,750
	-
	9,796,285
	792,312
	180,204
	1,201,788
	11,970,588
	20,430,388
	2,208,169
	9,762,419
	3,847,960
	16,582,428
	6,820,008

	5
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	6
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	7
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	8
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	9
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	10
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	11
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	12
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	13
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	14
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	15
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	16
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	17
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	18
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	19
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	20
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	25,565,875
	2,208,169
	10,012,624
	3,847,960
	21,717,915
	11,705,291

	
	FNPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	ETB51,321,114

	
	FIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	34.40%

	
	B/C at 10% discount rate
	
	
	
	
	
	
	88,638,057
	
	139,959,172
	1.58









	



Table 1.13: Sensitivity  Analysis at 15%   increase production cost & 15% decrease benefit
	
	
	
	
	

	NPV, IRR and B/C Calculation
	
	
	
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	BC+ Increase Prod cost by 15%
	Decrease benefit by 15%
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	-
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	13,876,606
	-
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	9,793,590
	792,312
	180,204
	669,438
	11,435,543
	12,904,582
	11,380,438
	2,208,169
	10,696,413
	3,847,960
	7,532,478
	(3,163,935)

	2
	17,482,250
	-
	9,837,030
	792,312
	180,204
	874,113
	11,683,658
	13,159,213
	14,859,913
	2,208,169
	10,951,044
	3,847,960
	11,011,953
	60,909

	3
	21,167,000
	-
	9,805,026
	792,312
	180,204
	1,058,350
	11,835,892
	13,306,645
	17,991,950
	2,208,169
	11,098,476
	3,847,960
	14,143,990
	3,045,514

	4
	24,035,750
	-
	9,796,285
	792,312
	180,204
	1,201,788
	11,970,588
	13,440,031
	20,430,388
	2,208,169
	11,231,862
	3,847,960
	16,582,428
	5,350,566

	5
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	6
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	7
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	8
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	9
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	10
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	11
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	12
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	13
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	14
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	15
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	16
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	17
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	18
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	19
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	20
	30,077,500
	-
	9,744,402
	792,312
	180,204
	1,503,875
	12,220,793
	13,682,453
	25,565,875
	2,208,169
	11,474,284
	3,847,960
	21,717,915
	10,243,631

	
	FNPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	
	ETB39,980,863.41

	
	FIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	
	29%

	
	B/C at 10% discount rate
	
	
	
	
	
	
	
	99,978,308
	
	139,959,172
	1.40









	
























	
	
	
	

	
Table 1.14. Economic analysis and decision making Criteria 

ENPV, EIRR and B/C Calculation
	 
	 
	 
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	-
	13,876,606
	
	0
	0
	
	13,876,606
	0
	13,876,606
	0
	0
	-13,876,606

	1
	13,388,750
	0
	10,675,013
	792,312
	180,204
	669,438
	12,316,966
	2,009,434
	10,307,532
	3,847,960
	9,540,790
	-766,742

	2
	17,482,250
	0
	10,722,363
	792,312
	180,204
	874,113
	12,568,991
	2,009,434
	10,559,557
	3,847,960
	13,634,290
	3,074,733

	3
	21,167,000
	0
	10,687,478
	792,312
	180,204
	1,058,350
	12,718,344
	2,009,434
	10,708,910
	3,847,960
	17,319,040
	6,610,130

	4
	24,035,750
	0
	10,677,951
	792,312
	180,204
	1,201,788
	12,852,254
	2,009,434
	10,842,820
	3,847,960
	20,187,790
	9,344,970

	5
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	6
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	7
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	8
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	9
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	10
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	11
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	12
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	13
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	14
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	15
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	16
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	17
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	18
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	19
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	20
	30,077,500
	0
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	2,009,434
	11,088,355
	3,847,960
	26,229,540
	15,141,185

	ENPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	ETB72,933,100.81

	EIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	43%

	B/C at 10% discount rate
	
	
	
	
	
	ETB96,980,339.76
	
	ETB169,913,440.57
	1.75











	

































	
	
	
	
	
	
	
	

	Table 15: Economic sensitivity analysis (15% increase in production cost)
ENPV, EIRR and B/C Calculation
	
	
	
	
	
	
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	BC+ Increase 15% Prodn cost
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	13,876,606
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	10,675,013
	792,312
	180,204
	669,438
	12,316,966
	13,918,218
	2,009,434
	11,908,784
	3,847,960
	9,540,790
	(2,367,994)

	2
	17,482,250
	-
	10,722,363
	792,312
	180,204
	874,113
	12,568,991
	14,177,345
	2,009,434
	12,167,911
	3,847,960
	13,634,290
	1,466,379

	3
	21,167,000
	-
	10,687,478
	792,312
	180,204
	1,058,350
	12,718,344
	14,321,466
	2,009,434
	12,312,032
	3,847,960
	17,319,040
	5,007,008

	4
	24,035,750
	-
	10,677,951
	792,312
	180,204
	1,201,788
	12,852,254
	14,453,946
	2,009,434
	12,444,512
	3,847,960
	20,187,790
	7,743,278

	5
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	6
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	7
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	8
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	9
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	10
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	11
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	12
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	13
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	14
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	15
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	16
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	17
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	18
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	19
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	20
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	2,009,434
	12,681,565
	3,847,960
	26,229,540
	13,547,975

	
	ENPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	ETB60,572,227

	
	EIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	36%

	
	B/C at 10% discount rate
	
	
	
	
	
	
	109,341,213
	
	169,913,440
	1.55







	Table 1.16: Economic sensitivity Analysis 15% benefit decrease
	
	
	
	

	ENPV,EIRR and B/C Calculation
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	Decrease benefit by 15%
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	-
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	10,675,013
	792,312
	180,204
	669,438
	12,316,966
	11,380,438
	2,009,434
	10,307,532
	3,847,960
	7,532,478
	(2,775,055)

	2
	17,482,250
	-
	10,722,363
	792,312
	180,204
	874,113
	12,568,991
	14,859,913
	2,009,434
	10,559,557
	3,847,960
	11,011,953
	452,396

	3
	21,167,000
	-
	10,687,478
	792,312
	180,204
	1,058,350
	12,718,344
	17,991,950
	2,009,434
	10,708,910
	3,847,960
	14,143,990
	3,435,080

	4
	24,035,750
	-
	10,677,951
	792,312
	180,204
	1,201,788
	12,852,254
	20,430,388
	2,009,434
	10,842,820
	3,847,960
	16,582,428
	5,739,608

	5
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	6
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	7
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	8
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	9
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	10
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	11
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	12
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	13
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	14
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	15
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	16
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	17
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	18
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	19
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	20
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	25,565,875
	2,009,434
	11,088,355
	3,847,960
	21,717,915
	10,629,560

	
	ENPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	
	ETB42,978,832

	
	EIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	
	30%

	
	B/C at 10% discount rate
	
	
	
	
	
	
	
	96,980,340
	
	139,959,172
	1.44












	Table 1.17: Economic sensitivity Analysis 15% increase in production cost & 15% decrease in benefit 
	
	
	
	

	ENPV, EIRR and B/C Calculation
	
	
	
	
	
	
	

	Years
	With project Revenue 
	Total investment  Cost
	Operating Cost
	Replace. Cost
	Mainte. cost
	Income Tax
	Total Cost Required
	BC+ Increase Prod cost by 15%
	Decrease benefit by 15%
	WOT project cost
	Incremental project cost
	Wot project revenue
	Incremental revenue
	Net Incremental benefit

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0
	-
	13,876,606
	-
	-
	-
	-
	13,876,606
	13,876,606
	-
	-
	13,876,606
	-
	-
	(13,876,606)

	1
	13,388,750
	-
	10,675,013
	792,312
	180,204
	669,438
	12,316,966
	13,918,218
	11,380,438
	2,009,434
	11,908,784
	3,847,960
	7,532,478
	(4,376,307)

	2
	17,482,250
	-
	10,722,363
	792,312
	180,204
	874,113
	12,568,991
	14,177,345
	14,859,913
	2,009,434
	12,167,911
	3,847,960
	11,011,953
	(1,155,959)

	3
	21,167,000
	-
	10,687,478
	792,312
	180,204
	1,058,350
	12,718,344
	14,321,466
	17,991,950
	2,009,434
	12,312,032
	3,847,960
	14,143,990
	1,831,958

	4
	24,035,750
	-
	10,677,951
	792,312
	180,204
	1,201,788
	12,852,254
	14,453,946
	20,430,388
	2,009,434
	12,444,512
	3,847,960
	16,582,428
	4,137,915

	5
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	6
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	7
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	8
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	9
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	10
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	11
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	12
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	13
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	14
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	15
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	16
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	17
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	18
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	19
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	20
	30,077,500
	-
	10,621,398
	792,312
	180,204
	1,503,875
	13,097,789
	14,690,998
	25,565,875
	2,009,434
	12,681,565
	3,847,960
	21,717,915
	9,036,350

	
	ENPV at 10% Discount Rate
	
	
	
	
	
	
	
	
	
	
	
	ETB30,617,959

	
	EIRR at 10% Discount rate
	
	
	
	
	
	
	
	
	
	
	
	24%

	
	B/C at 10% discount rate
	
	
	
	
	
	
	
	
	109,341,213
	
	139,959,172
	1.28



	




	[bookmark: _Toc436812519]2. Suggested Assumptions 

1.  The net command area of  163 hectare is assumed 
2.   Ukke River is taken as a source of water 
3.  Total number of  beneficiary  households are  296
4.  Irrigation scheme design  life is assumed to be 20 years
5.  Irrigation project cost considered is Birr 13,876,606.00,
6.  Sources of labor is largely from family members and sometimes hired labour
7.  In FCBA only 40% of the produce is sold and 60% is assumed to be consumed
8.  2014/15 Price of the area assumed & constant farm gate prices are used in the analysis
9.  Intangible benefits are subjectively discussed and not valued
10.  Optimum production will take place at the fifth year of production period.
11.  Crop yield, land development plan and different input cost was taken assuming, the project area for both ‘with’ and ‘without’ project case.  
 




