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Abstract 

 

This study evaluates the agricultural interventions related to productivity enhancement that 

may provide solutions to improve smallholder farmers' incomes. By applying Cost-Benefit 

Analysis (CBA) and conducting risk analysis using the Monte Carlo simulation technique for 

the proposed agricultural interventions, this paper evaluates the agricultural interventions in 

rural communities in Upper Egypt aimed at addressing the current challenges by moving from 
traditional farming to conservation agricultural. Results indicate that the interventions 

proposed are viable and have high positive socio-economic impacts on the farmers' 

livelihoods. The interventions will increase job opportunities in the target regions. Also, a very 

low probability of negative returns is shown. The probability of negative returns to the socio-

economy aspects becomes almost zero when we add the economic benefit to society.  

Keywords: Agricultural interventions; increase farm productivity; improve livelihood; cost-

benefit analysis 

JEL codes: C02, C15, C53, C87, Q12, Q13 

 

1. Introduction:  

 

To examine whether if the agricultural interventions will improve the livelihood of the 
smallholders' farmers, we are applied the CBA combined with risk analysis using the Monte 

Carlo simulation technique for this purpose. The proposed agricultural interventions will 

develop inclusive horticulture value chains in Upper Egypt that integrate smallholder farmers 

into the high-value export market. This study is focusing on three value chains, they are green 

onion, musk melons, and fresh strawberry. 

 

1.1. Marketing Feasibility and Marketing Projections for Green Onions:  

 

Specifically, the UK market is bi and growing for the Egyptian Green Onions. Egypt gains 

experience exporting Green Onions to the UK market and other EU markets. Value and 

volumes of Egypt’s fresh Green Onions export showed a significant growth rates in the last 10 
years. However, most of the Green Onions exports are sourced from the Northern part of 

Egypt with little focus on Upper Egypt. The largest market windows for the Egyptian fresh 
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Green Onions are mainly the early production to capture the market window between Southern 

(off-season) and Northern (on- season) hemisphere supplies. Moderate weather condition in 

Upper Egypt enjoys almost two to three weeks earlier than other geographic areas in Egypt. 

This unique microclimate with relatively inelastic demand, lack of supplies from other 

sources, and consumer’s year round demand pushes export prices of fresh Green Onions 

during Upper Egypt production season high. This offer Upper Egypt Green onions farmer’s 
excellent marketing opportunities. Green onions export from Upper Egypt is facing very little 

or no shadow window competition, enjoy excellent consistent growth rate for selling prices, 

and fits nicely the consumer consuming habits and preferences of the Green Onions.  

 

Table 1.UK Green Onions Import Trade Indicators 
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World 249,208 100 427,223 583 3 2 49  100 6  

Netherlands 90,197 36.2 183,661 491 2 2 61 1 18.8 9 0 

Spain 55,293 22.2 134,085 412 3 7 83 7 4.1 6 0 

Egypt 25,180 10.1 24,573 1025 21 12 10 6 5.7 0 0 

Poland 21,498 8.6 36,415 590 6 4 39 14 1.2 -5 0 

Mexico 19,633 7.9 6,882 2853 8 1 30 4 10.2 8 0 

New 
Zealand 

10,873 4.4 14,239 764 -14 -16 52 10 2.1 5 9.6 

France 5,317 2.1 4,508 1179 10 2 60 8 2.8 10 0 

Chile 4,355 1.7 4,752 916 -19 -27 -19 26 0.5 -1 0 

Senegal 3,909 1.6 1,994 1960 151 148 195 46 0.1 121 0 

Germany 2,912 1.2 2,858 1019 21 4 30 12 1.4 8 0 

Ireland 2,842 1.1 3,205 887 -1 -3 31 69 0 -6 0 

India 1,578 0.6 3,145 502 25 18 52 2 16.8 0 6.1 

Australia 1,357 0.5 2,239 606 6 3 -36 18 0.8 7 9.6 

Italy 813 0.3 803 1012 8 1 -10 13 1.3 3 0 

Morocco 539 0.2 371 1453 145 182 369 30 0.3 49 0 

Argentina 359 0.1 350 1026 -10 -27 -24 9 2.5 6 9.6 

Kenya 358 0.1 77 4649 -17 -16 22 62 0 -10 0 

Portugal 348 0.1 636 547 41 45 -3 56 0 39 0 

Source: ITC calculations based on UN COMTRADE statistics 
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Figure 1.UK Green Onions Import Trend, Import Value in USD Thousand 

Figure 2.UK Green Onions Import Trend, Import Volume in Ton 

 

Figure 3.UK Green Onions Import Trend, Import Unit Value in  US$/Ton 
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Figure 4. Egypt Key Item Export Potential 

 

 
Figure 5. Prospects for Market Diversification for UK Green Onions Market 
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Figure 6. UK Green Onions Competitiveness of Suppliers 

 

1.1. Marketing Feasibility and Marketing Projections for Musk Melons:  

 

Export markets of the Musk Melons are growing. Egyptian exporters consider Musk 

melons have lucrative export opportunities in the EU, GCC, and Far-East markets. Value and 

volumes of Egypt’s fresh Musk Melons export showed significant growth rates in the last 10 

years. However, most of the Musk Melons exports are sourced from the Northern part of Egypt 

with little focus on Upper Egypt. The largest market windows for the Egyptian fresh Musk 
Melons are mainly the early production to capture the market window between Southern (off-

season) Chile and South Africa and Northern (on-season) hemisphere Spain supplies. 

Moderate weather condition in Upper Egypt enables winter open field production. This unique 

microclimate with relatively inelastic demand, lack of supplies from other sources, and 

consumer’s year round demand pushes export prices of fresh Musk Melons during Upper 

Egypt production season high.  

Musk Melons export from Upper Egypt is facing very little or no shadow window 

competition, enjoy excellent consistent growth rate for selling prices, and fits nicely the 

consumer consuming habits and preferences of the seedless Musk Melons. 
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Table 2. Egypt Musk Melons Tarde Indicators 
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World 17.706 100 79.007 224 2 31 29  100 5  

Kuwait 8.359 47.2 67.192 124 4 49 0 30 0.4 -3 0 

Lebanon 2.408 13.6 3.217 749 83 96 837 54 0.1 14  

United Arab 

Emirates 

1.589 9 1.632 974 -8 -11 -11 18 1 17 0 

Iraq 1.057 6 1.124 940  27 766 56 0.1 -31  

Saudi Arabia 931 5.3 1.092 853 19 23 17 36 0.2  0 

Romania 833 4.7 1.398 596 89 122 50 35 0.2 25 0 

Libya 325 1.8 427 761 158 57 1 37 0.2 232 0 

Qatar 318 1.8 446 713 67 95 108 42 0.2 5 0 

Bahrain 317 1.8 393 807 35 45 -1 53 0.1 29 0 

Hungary 274 1.5 476 576 -63 -29  45 0.1 -10 0 

Mauritius 235 1.3 104 2.260 46 27 34 75 0 1 0 

Czech Rep. 225 1.3 378 595    19 1 1 0 

Russian Fed. 194 1.1 302 642 -36 -40 1392 25 0.6 -37 3.6 

Sources: ITC calculations based on UN COMTRADE statistics. 

Figure 7. Egypt Musk Melons Geographic Focus 
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Figure 8. Egypt Musk Melons Market Diversification Prospects 

 
 

Figure 9. Egypt Musk Melons Growth in Demand 
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Table 3. Egypt Musk Melons Export Growth Trends, Export Quantity in Metric Ton 

Importers 2009 2010 2011 2012 2013 2014 

Total 1.784 1.874 1.138 1.743 2.017 820 

United Kingdom 457 613 501 463 369 260 

France 215 187 111 93 112 149 

Italy 233 258 20 22 22 132 

Switzerland 87 114 141 118 99 105 

Lebanon 27 46 29 39 81 67 

Mauritius 8 9 3 12 33 61 

Netherlands 685 259 82 38 58 37 

Singapore   4   4 

Jordan      2 

Germany 19 12 18 5 29 1 

Luxembourg - -    1 

Russian Federation  17  51 30 1 

 

 

 

 
 

Figure 7. Egypt Musk Melons Geographic Focus 
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1.2. Marketing Feasibility and Marketing Projections for Strawberry  

 

Although strawberry is highly profitable exportable crop, it is new product in the Upper 

Egypt. This paper promotes establishing and expanding fresh strawberry production to capture 

early strawberry market windows of strawberry in the EU and GCC markets. 
 

 

Strawberry is a capital intensive crop and highly perishable. Therefore it is rarely grown in 

the target area in Upper Egypt. Therefore it might be a risky product without proper marketing 

arrangements. Export markets of the fresh strawberry are big and growing. Egypt gains 

experience exporting strawberry to various markets with specific focus on the EU, GCC, and 

Far-East markets. Value and volumes of Egypt’s fresh strawberry export showed a double digit 

growth rates in the last 10 years. However, most of the strawberry exports are sourced from 

the Northern part of Egypt with little focus on Upper Egypt. The largest market windows for 

the Egyptian fresh strawberry are mainly the early production to capture the market window 

between Southern (off-season) and Northern (on-season) hemisphere supplies. Moderate 
weather condition in Upper Egypt pushes the buds to open almost two to three weeks earlier 

than other geographic areas in Egypt. This unique microclimate with relatively inelastic 

demand, lack of supplies from other sources, and consumer’s year round demand pushes export 

prices of fresh strawberry during Upper Egypt production season high. This offers Upper Egypt 

strawberry farmer’s excellent marketing opportunities. strawberry export from Upper Egypt is 

facing very little or no shadow window competition, enjoy excellent consistent growth rate for 

selling prices, and fits nicely the consumer consuming habits and preferences of the seedless 

Strawberry. 

 
Figure 10. Egypt Fresh Strawberry Export Trend, Value US Dollar Thousand 
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Figure 11. Egypt Fresh Strawberry Export Trend, Volume in Metric Ton 

Figure 12. Egypt Fresh Strawberry Export Geographic Focus 
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Figure 13. Egypt Fresh Strawberry Export Trend, Unit Value Us Dollar/Ton 

 

Figure 14. Growth in Demand for Egypt Fresh Strawberry 
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  Table 4. Egypt Fresh Strawberry Export Trade Indicators, 2013 

 
Figure 15. Egypt Fresh Strawberry Prospects for Market Diversification 
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Total 59,308 100       

Saudi Arabia 15.661 26.4 7.148  -23 1   

UK 8,527 14.4 1.31 -4 -42 7.3 6 0 

Belgium 7.,069 11.9 1.450 -29 8 3.9 2 12.8 

France 5.570 9.4 1.037 4 52 8.8 -1 12.8 

Germany 5.557 9.4 1.105 -7 -19 11.7 4 12.8 

Netherlands 5.233 8.8 1.136 6 -16 6.4 18 12.8 

Russian Fed. 3.703 6.2 1.097 29 26 5.1 17 12.8 

Ireland 1.381 2.3 265 68 3 0.4 -4 6.2 

Yemen 920 1.6 397 83 43 0 71 12.8 

Norway 695 1.2 87 0 -25 2.6 23 0 

South Africa 684 1.2 545 1 8 0.1 63 9.9 

Czechia 571 1 105 -14 11 1 7 15 

Austria 546 0.9 115 -8 51 2.1 5 12.8 

Qatar 536 0.9 188 82 124 0.2 66 12.8 

Jordan 508 0.9 170 3 -18 0 3 0 

Singapore 408 0.7 90 0 -43 1 11 0 

Switzerland 291 0.5 44 -15 -29 2.2 4 0 

Poland 243 0.4 45 -6 23 1.2 38 57.9 

Malaysia 228 0.4 59.0 24 -5 0.1 25 12.8 
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2. Material and Method:  

 

The main aim of this analysis is to assess the impact of the agricultural interventions’ by 

applying the conservation practices on the socio-economic aspects and financial viability in 

the rural communities in Upper Egypt considering the value chain actors (framers, exporters, 

and famers’ and exporters’ association). The purpose of this research study is to explore the 
socio-economic impact of moving from traditional agricultural to conservation agriculture. 

CBA is used for this purpose (Molinos-Senante et al., 2014; Alvarado, 2013; Boardman, 2011 

and 2018; Elias et al., 2017; Jenkins et al., 2018; Kagin et al., 2019).  The CBAs can be 

classified as ex-ante and ex-post (retrospective) (Boardman et al., 2011; Boardman et al., 2018; 

Cella and Florio, 2007). The ex-ante or prospective CBA is conducted to assess the impact if 

we applied certain agricultural interventions that could or not generate profit  (Kjerkreit and 

Odeck, 2009; Levy, 2004; Policy, 2008; Hayashi and Morisugi, 2000; Bristow and Nellthorp, 

2000; Gómez-Lobo, 2012; Grant-Muller et al., 2001; Van Wee, 2012; Elgar, 2008). While the 

ex-post or retrospective CBA is estimated to examine the impact of already applied certain 

agricultural interventions to study if these interventions generated profit (Hunter et al., 2009; 

Hutton et al., 2007; Haller et al., 2007; Narrod et al., 2012; Molinos-Senate et al., 2012; 
Molinos-Senate et al., 2014). The CBA is estimated based on quantitative and qualitative data 

collected from secondary and primary sources (the USDA, COMTRADE, CAPMAS,  

Agriculture Quarantine, Import/Export Control Authority) and primary sources through focus 

groups with input suppliers, associations, growers, exporters, , famers’ and exporters’ 

association).  The UNIDO Computer Model for Feasibility Analysis and Reporting (COMFAR 

III Expert®) has been applied to assess the financial and economic. Risk assessment using 

Monte Carlo simulation technique has been also conducted by using @RISK 6 Professional®. 

Detailed crop enterprise budgets and the macroeconomic parameters were used to construct 

the following working tables: inflation index; revenue prices; production and revenue; direct 

operational costs; working capital; and investment costs. The estimations are based on nominal 

and real prices with total investment point of view (nominal) and total investment point of view 

(real). The Egyptian Pound (EGP) is used as reference currency for calculation purposes. The 
social discount rate used in the analysis is 12%. The 30 days coverage (coefficient of the 

turnover=12)  is used for the assumptions of the working capital assumptions that are for 

accounts receivable, inventory, cash in hand, and accounts payable. The Egyptian government 

offers 9% export support and 10% sales tax. 

The comparisons between the agricultural interventions and without are considered in all 

of the estimations. The Net Present Value (NPV) is estimated for the inflow and the NPV is 

calculated by: 

𝑁𝑃𝑉(𝑖, 𝑁) = ∑
𝐾𝑡

(1+𝑖)𝑡
𝑁
𝑡=1                                                                          (1) 

 

Where R0 is the fixed investments with the interventions’ life cycles, (t, Rt) is 20-year period, 

cash flow. Two discount rates are calculated at 12%. 

 according to the method that annualized effective compounded return rate and rate of 

return that makes the NPV  positive and negative, The Internal Rate of Return (IRR) is 

estimated with the assumption of the 20-year period, cash flow (pairs n, Cn), the IRR is given 

by: 

        𝑁𝑃𝑉 = ∑
𝐶𝑛

(1+𝑟)𝑛 = 0𝑁
𝑖=0                                                                                       (2) 

 

The Foreign Exchange Premium (FEP) and the Premium for Non-Tradable Outlays (NTP)  

are calculated based on international trade distortions of a country, the indirect taxes, economic 

discount rate, and export and production subsidies. These variables are considered as the key 
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national parameters required for completing accurate and consistent economic analysis of 

investment interventions. The shadow price of foreign exchange and the FEP can be measured, 

If interventions are given to the tradable goods, with respecting all the economic welfare 

impacts that affected by the market distortions and the interaction with the changes in demands 

and supply demand and supply of the tradable and non-tradable goods. The impact of the 

economy depends on the source of the funds and the characterizations of the distortions in the 
markets for goods and services.  

The FEP can be estimated through the net impact of the operations of two markets that can 

be defined as the increase of the economic value over the exchange rate of the market: 

 

𝐹𝐸𝑃 = 𝜔𝑑 ∗ ∆𝐸𝑊𝑡,𝑑 + 𝜔𝑓 ∗ ∆𝐸𝑊𝑡,𝑓                                                                    (3) 

 

Where 𝜔𝑓 is the proportion of funds sourced abroad, 𝜔𝑑  is the proportion of funds sourced 

domestically, ∆EWt,d is the change in sourcing funds from the domestic capital market and 
spending the funds on tradable that lead to economic welfare, and ∆EWt,f is the change in the 

welfare cost that is due to the sourcing of funds from the foreign capital market and spending 

these funds on tradable goods. 

In the case of the interventions are totally given to on non-tradable goods, the NTP can 

be estimated by changes in economic welfare that created as result in the shift in demand and 

supply between tradable and non-tradable goods and services in the presence of market 

distortions caused by taxes. That can be measured as follows: 

 

𝑁𝑇𝑃 = 𝜔𝑑 ∗ ∆𝐸𝑊𝑛𝑡,𝑑 + 𝜔𝑓 ∗ ∆𝐸𝑊𝑛𝑡,𝑓                                                              (4) 

 
Where ∆EWnt,d is the change in combined action of sourcing of funds through the domestic 

capital market and spending these funds on non-tradable goods that lead to economic welfare, 

and ∆EWnt,f is the change in economic welfare that is due to the sourcing of funds via the 

foreign capital market and then spending these funds on non-tradable goods. 

In the case of the tradable goods demand is broken down into demand for importable and 

demand for exportable, (ƞ𝑡
𝑑) can then be obtained by the elasticities of the weighted average 

of demand for importable (ƞ𝑖
𝑑) and exportable (ƞ𝑒

𝑑) with respect to the real exchange rate. That 

can be expressed as: 

                                 ƞ𝑡
𝑑 = ƞ𝑖

𝑑𝜃𝑖
𝑑 + ƞ𝑒

𝑑𝜃𝑒
𝑑                                                                          (5) 

 

Where 𝜃𝑖
𝑑and 𝜃𝑒

𝑑  is the demand share for the importable and exportable goods and services 

in total tradable, respectively. Through the compensated own-price elasticity of demand for 

tradables (ƞ𝑡
𝑑) and the compensated cross-price elasticity of demand for non-

tradables(ƞ𝑛𝑡
𝑑 ),with respect to a change in the foreign exchange rate, the relationship is: 

 

                               ƞ𝑡
𝑑 = −ƞ𝑛𝑡

𝑑 (𝒬𝑑,𝑛𝑡/𝒬𝑑,𝑡)                                                                      (6) 

 

This condition provides a consistency check in the market operations. 

 The supply elasticity of tradable goods (𝜀𝑡
𝑠) is estimated by the weighted average of the 

elasticitys’ of supply of importables (𝜀𝑖
𝑠) and exportables  (𝜀𝑒

𝑠)  .  That can be expressed as: 

 

                                  𝜀𝑡
𝑠 = 𝜀𝑖

𝑠𝜃𝑖
𝑠 +  𝜀𝑒

𝑠𝜃𝑒
𝑠                                                                         (7) 

 

Where   𝜃𝑖
𝑠   and   𝜃𝑒

𝑠  are the supply share of the importable and exportable goods in total 

tradable, respectively. 
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The relationship for the supply side can be expressed as: 

 

𝜀𝑡
𝑠 = −𝜀𝑠,𝑛𝑡

𝑠 (𝒬𝑠,𝑛𝑡/𝒬𝑠,𝑡)                                                                            (8) 

 

       These substitution impacts on the welfare costs can be estimated by the net impact on 

domestic indirect taxes and export and /or production subsidies associated with the change in 

quantities of the demand and supply of the tradable and non-tradable goods and services. 

The relationship between the Official Exchange Rate (OER), the Foreign Exchange 

Premium (FX premium), the Shadow Exchange Rate (SER), and the Standard Conversion 

Factor (SCF) is estimated as follows:     
          

       𝑆𝐸𝑅 = 𝑂𝐸𝑅(1 + 𝐹𝑋 𝑃𝑟𝑒𝑚𝑖𝑢𝑚)                                                               (9) 

 𝑆𝐶𝐹 =
1

1+𝐹𝑋 𝑃𝑟𝑒𝑚𝑖𝑢𝑚
                                                                                  (10) 

                 𝑆𝐸𝑅 =
𝑂𝐸𝑅

𝑆𝐶𝐹
 𝑎𝑛𝑑

𝑂𝐸𝑅

𝑆𝐸𝑅
                                                                                    (11) 

 

3. Results and Discussion: 

 

Real economic flows are computed by adjusting the financial cash flows from the total 
investment point of view using appropriate conversion factors. Total cash inflow is calculated 

by net sales, change in account receivable and salvage value. In cash outflow includes land, 

irrigation, and trellises systems investment cost and all operational cost land preparation, 

planting materials, fertilizer, pesticides, fuel and lubricants, packaging materials, other 

operational costs, and cost of labor. The Economic resource flow has been obtained by 

multiplying the line items of EGP (Real) by respective conversion factors. 

Total cash inflow is calculated by net sales, change in account receivable and salvage 

value. In cash outflow includes land, irrigation, and trellises systems investment cost and all 

operational cost land preparation, planting materials, fertilizer, pesticides, fuel and lubricants, 

packaging materials, other operational costs, and cost of labor. The Economic resource flow 

has been obtained by multiplying the line items of EGP (Real) by respective conversion 
factors. 

Results of the financial analysis are summarized in the following paragraphs. On a per-

Feddan basis, focusing on improving value chain actors decision making and enhance the 

exportability and logistics, one Feddan yields a NPV of EGP 65,255 (IRR 48 %) over the 20-

year period, as compared to EGP 952 for traditional marketing systems. If traditional 

practices continue, each farmer earns an incremental benefit of EGP 952 but this amount 

increases to EGP 64,303 if the agricultural interventions effectively implemented. 

For one Feddan, the NPV for fresh Musk Melons s value chain works out to EGP (916) 

without the interventions (IRR 11 %). Growers are losing money by growing musk melons 

without interventions. Results of the financial analysis are summarized in the following table. 

For the total production target area, focusing on improving value chain actors decision 

making and enhance the exportability and logistics, the target area yields a NPV of EGP 
36,250,403 (IRR 71 %) over the 20-year period, as compared to EGP (326,845) for traditional 

marketing systems. If traditional practices continue, each farmer lose an incremental benefit 

of EGP (916) but this amount increases to EGP 71,136 if the interventions effectively 

implemented. 

The NPV for fresh strawberry value chain (For one Feddan) works out to EGP 4,537 

without the interventions (IRR 16%). Growers are hardly making any financial benefits from 

investing in this product without interventions. For the total production area, focusing on 

introducing strawberry and improving value chain actors decision making and enhance the 
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exportability and logistics, a NPV of EGP 42,706,380 (IRR 91%) over the 20-year period, as 

compared to EGP 4,537 for traditional marketing systems. If traditional practices continue, 

each farmer earns an incremental benefit of EGP 116,191 if the interventions effectively 

implemented. 

For the total target area the FNPV the equity capital is calculated at EGP 339,803 without 

interventions. With interventions the FNPV increases to 3339,803. This yields an incremental 
value of FNPV 30,554,433 

The results from estimating the NPVs are always positive values up to a discount rate of 52%, 

58%, and 75% for the green onion, musk melons, and fresh strawberry, respectively. The 

payback period @ 12 % discount rate is 3.53, 3.31, and 2.96 years for the green onion, musk 

melons, and fresh strawberry, respectively. The employment impact of the interventions 

revealed a real FNPV of EGP 13,770, 6,212, and 11,054 for unskilled labor and EGP 7,925, 

11,016, and 48,222 for the skilled labor with a total impact of real EGP 21,695, 17,228, and 

59,276 for the green onion, musk melons, and fresh strawberry, respectively.  

Fresh Green Onions value chain NPV (Economic) at the economic rate of discount of 12 

% works out to EGP 32,436,598. The Net Resource Flow of Externalities (ENPV) (EGP 

166,655,559) is higher than the FNPV (EGP 152,495,283), fresh table for export value chain 
is creating economic externalities of real ENPV of 2,207,246. Fresh Musk Melons value 

chain NPV (Economic) at the economic rate of discount of 12 % works out to EGP 

40,195,463. As the ENPV (EGP 40,195,463) is higher than the FNPV (EGP 36,250,403), 

Musk Melons for export value chain is creating economic externalities of real NPV of 

3,207,709. Fresh Strawberry value chain NPV (Economic) at the economic rate of discount 

of 12 % works out to EGP 44,870,084. As the ENPV (EGP 44,870,084) is higher than the 

FNPV (EGP 40,195,463), fresh strawberry for export value chain is creating economic 

externalities of real NPV of   3,276,224. The total incremental economic benefit generated per 

upstream value chain actors obtaining marketing and logistical assistance is EGP 2,207,246. 

Growers and laborers share of the incremental ENPV is 1,876,159, Input suppliers real ENPV 

EGP 220,725, and the government share is real ENPV EGP 110,362. 

The probability of Negative EIRR and negative NPV is zero % for the targeted value chains. 
The targeted value chains (green onion, musk melons, and fresh strawberry) enjoy minimal 

risk for the growers in the target in Upper Egypt. 

 

Table 5.Green Onions Financial NPY And IRR, (12 % Discount Rate, 20-Years) 

 Traditional marketing (EGP) Export oriented production (EGP) 

Financial NPV per Feddan 952 65,255 

Incremental Financial NPV  64,303 

Financial IRR 13 % 149 % 

 

Table 6.Musk Melons Financial NPY and IRR, (12 % Discount Rate, 20-Years) 

 Traditional marketing (EGP) Export oriented production (EGP) 

Financial NPV per Feddan (916) 71,136 

Incremental Financial NPV  57,694 

Financial IRR 11 % 59 % 

 

Table 7.Strawberry Financial NPY and IRR, (12 % Discount Rate, 20-Years) 

 Traditional marketing (EGP) Export oriented production (EGP) 

Financial NPV per Feddan 4,537 93,320 

Incremental Financial NPV  71,254 

Financial IRR 16 % 81 % 
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Table 8. Green Onions Value Chain Risk Analysis 

 
 

 
 

 

Simulation Histogram Plot Summary Statistics 

37.18% Min 3.00% Sample  5000 

8.37% Max 89.15% Central Tendancy (Location) 

42.62%  N 5000 Mean 48.14% Median 48.20% 
44.63%  StErr 0.18% 

47.82% Bins Count  Scaled  Total Spread 

48.69% -3.00% 1 0.87% 0.02% StDev 12.88%  Range 92.14% 

62.70% -0.70% 0 0.00% 0.02% Q(.25)  39.60% Q(.75)  56.76% 
50.72% 1.61% 0 0.00% 0.02% IQ Range 17.16% 
57.67% 3.91% 0 0.00% 0.02% Shape 

41.84% 6.22% 2 1.74% 0.06% Skewness -2.37% Kurtosis -0.31% 
45.69% 8.52% 5 4.34% 0.16% Quantiles, Percentiles, Intervals 

56.13% 13.13% 5 4.34% 0.38% 90% Interval 95% Interval 
27.42% 15.43% 11 9.55% 0.60%  Q(.05)   26.75%   Q(.025)  22.78% 
45.68% 17.73% 20 17.36% 1.00% Q(.95)  69.63%  Q(.975) 74.33% 
47.16% 20.04% 16 13.89% 1.32% Alpha (a) 5.00%  Q(a/2) 22.78% 
58.51% 22.34% 50 43.41% 2.32% %Interval 95.00%  Q(1-a/2) 74.33% 
40.86% 24.64% 57 49.49% 3.46% Probabilities 

60.07% 26.95% 88 76.40% 5.22% Pr( IIR > 0 ( 100% 

56.27% 29.25% 113 98.11% 7.48% Pr( EIRR < 22.00% ) 2.15% 

49.95% 31.56% 112 97.24% 9.72% Pr(EIRR > 74.00% )  2.64% 
37.08% 33.86% 167 144.99% 13.06% Pr( EIRR )  95.21% 

45.87% 36.16% 223 193.61% 17.52% Alpha (a) 4.79% 
42.05% 38.47% 240 208.37% 22.32% EIRR 

71.75% 40.77% 276 239.62% 27.84% Parameter Value 

27.70% 43.07% 354 307.34% 34.92% μ𝐸𝐼𝑅𝑅 48.00% 

45.25% 45.38% 317 275.22% 41.26% σ𝐸𝐼𝑅𝑅 13.00% 

41.58% 47.68% 349 303.00% 48.24%  
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Table 9. Musk Melons Value Chain Risk Analysis 

 

53.17% 49.98% 380 329.92% 55.84%  

 
 

 
 

Simulation Histogram Plot Summary Statistics Simulation 

136.25% Min -23.54% Sample  5000 

83.51% Max 169.34% Central Tendancy (Location) 

108.14% N 5000 Mean 69.85% Median 69.56% 

59.05%  69.15% 0.34% 

102.71% Bins Count  Scaled  Total Spread 

41.81% -23.54% 1 0.41% 0.02% StDev 24.25% Range 192.88% 

36.29% -18.72% 1 0.41% 0.04% Q(.25)  53.57% Q(.75)  86.28% 

77.34% -13.89% 4 1.66% 0.12% IQ Range 32.71% 

88.12% -9.07% 1 0.41% 0.14% Shape 

82.66% 5.39% 4 1.66% 0.26% Skewness -0.77% Kurtosis 1.51% 

112.40% 10.22% 13 5.39% 0.52% Quantiles, Percentiles, Intervals 

22.75% 15.04% 32 13.27% 1.16% 90% Interval 95% Interval 

89.87% 19.86% 33 13.69% 1.82% Q(.05) 30.49% Q(.025) 22.92% 

69.95% 24.68% 65 26.96% 3.12% Q(.95) 110.05% Q(.975) 117.71% 

40.46% 29.00% 73 30.28% 4.58% Alpha (a) 5.00% Q(a/2) 22.92% 

114.44% 34.33% 122 50.60% 7.02% %Interval 95.00% Q(1-a/2) 117.71% 

41.58% 39.15% 172 71.34% 10.46% Probabilities 

67.76% 43.97% 196 81.29% 14.38% Pr( IIR > 0 ( 100% 

88.06% 48.79% 264 109.50% 19.66% Pr( EIRR < 22.00% ) 2.37% 

38.23% 53.61% 273 113.23% 25.12% Pr(EIRR > 118.00% ) 2.37% 

85.36% 58.44% 338 140.19% 31.88% Pr( EIRR ) 95.26% 

101.22% 63.26% 357 148.07% 39.02% Alpha (a) 4.74% 

80.03% 68.08% 426 176.69% 47.54% EIRR 

70.28% 72.90% 376 155.95% 55.06% Parameter Value 

100.64% 77.72% 389 161.34% 62.84% μ𝐸𝐼𝑅𝑅 70.00% 

49.55% 82.55% 365 151.39% 70.14% σ𝐸𝐼𝑅𝑅 24.00% 

105.53% 87.37% 297 123.18% 76.08%  

72.79% 92.19% 307 127.33% 82.22%  
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Table 10. Fresh Strawberry Risk Analyses 

 

 

 

 

Simulation Histogram Plot Summary Statistics 

61.33% Min -11.45% Sample  5000 

55.86% Max 164.51% Central Tendancy (Location) 

108.14% N 5000 Mean 73.31% Median 72.92% 

59.05%  69.15% 0.34% 

102.71% Bins Count  Scaled  Total Spread 

17.36% 19.34% 19 8.64% 0.94% StDev 23.87% Range 175.96% 

80.99% 23.74% 31 14.09% 1.56% Q(.25)  57.07% Q(.75)  89.46% 

54.07% 28.14% 58 26.37% 2.72% IQ Range 32.39% 

36.51% 32.54% 66 30.01% 4.04% Shape 

93.65% 36.94% 120 54.56% 6.44% Skewness 6.80% Kurtosis -3.91% 

58.37% 41.33% 111 50.46% 8.66% Quantiles, Percentiles, Intervals 

57.12% 45.73% 176 80.02% 12.18% 90% Interval 95% Interval 

70.05% 50.13% 236 107.29% 16.90% Q(.05) 30.57% Q(.025) 27.42% 

36.21% 54.53% 246 111.84% 21.82% Q(.95) 112.79% Q(.975) 120.07% 

64.40% 58.93% 293 133.21% 27.68% Alpha (a) 5.00% Q(a/2) 27.42% 

64.26% 63.33% 355 161.40% 34.78% %Interval 95.00% Q(1-a/2) 120.07% 

57.03% 67.73% 349 158.67% 41.76% Probabilities 

102.61% 72.13% 337 153.21% 48.50% Pr( IIR > 0 ( 100% 

114.71% 76.53% 367 166.85% 55.84% Pr( EIRR < 25.00% ) 1.89% 

80.35% 80.93% 331 150.49% 62.46% Pr(EIRR > 121.00% ) 2.30% 

113.93% 85.33% 329 149.58% 69.04% Pr( EIRR ) 95.81% 

94.85% 89.72% 315 143.21% 75.34% Alpha (a) 4.19% 

80.15% 94.12% 253 115.02% 80.40% EIRR 

100.71% 98.52% 237 107.75% 85.14% Parameter Value 

51.10% 102.92% 195 88.65% 89.04% μ𝐸𝐼𝑅𝑅 73.00% 

96.74% 107.32% 158 71.83% 92.20% σ𝐸𝐼𝑅𝑅 24.00% 

26.08% 111.72% 108 49.10% 94.36%  

95.81% 116.12% 97 44.10% 96.30%  
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Sensitivity Analysis is applied (Tables 8, 9, and 10)to assess the Risk Variables that are 

considered the Real Increase and/or Decrease in the Farm Gate and FOB Prices, Real Increase 

and/or Decrease in Direct Operational Cost, Increase/Decrease in Total and Exportable yield. 

A range of change between -20 and + 20 with step 5 % is estimated. 

If there is real increase in selling price, the NPV and IRR will be affected positively. If 

the selling price increases by 5 % there will be increase in NPV by 56%, 71%, and 53% for 

increase in price of fresh the green onion, musk melons, and fresh strawberry, respectively. 

While if there is real decrease in selling price by 5 %, the NPV would decrease 46%, 

42%, and 42% for the green onion, musk melons, and fresh strawberry, respectively. In the 

case of there is real increase in direct operational cost like fertilizer, seeds, fuel, pesticides, 
laborer etc., then if the increase is 5 %, the NPV will decrease by 44%, 42%, and 41% for 

the green onion, musk melons, and fresh strawberry, respectively. And if the exportable yield 

increased (ratio of exportable quality product to total yield/Feddan), the NPV will increase 

by 43%, and 56% for the green onion, musk melons, and fresh strawberry, respectively. 

Risk Analysis was conducted using @RISK professional 6 software. 5,000 simulation 

was running. Following assumptions were taken: standard normal distribution with 

parameters μ = 48 % and σ = 13 % for green onion, while μ = 70 % and σ = 24 % for the 

musk melons, and μ = 73 % and σ = 24 % for fresh strawberry (μ is calculated based on the 

sensitivity analysis results, and σ is the mean value of minimum, as well as the maximum 
scenarios). 

Results implying that the Mean value of EIRR  
(μ𝐸𝐼𝑅𝑅) is 48%, 126% and 73%, the Standard deviation σ𝐸𝐼𝑅𝑅 13%, 25%, and 24% for the 

green onion, musk melons, and fresh strawberry, respectively. 

 

4. Concluding Remarks and Policy Recommendations 

 

This study assessing the socio-economic potential of converting the existing traditional 

practices of farming to modern and conservative agricultural with considering the marketing 

intelligence and logistics. That will improve the smallholder farmers' livelihoods and increase 

their income. The agricultural interventions proposed are applied to increase the horticultural 
productivity and enhance the quality to meet the international standards. The marketing 

viability of export markets of the selected value chains is growing, where Egypt has good 

experience exporting fresh foods to various markets with a specific focus on the EU, GCC, 

and Far-East markets. Improving the quality of the production could increase the quantity 

volume and value of the exported fresh foods. Nevertheless, most of the exported quantity are 

sourced from the Northern part of Egypt with little focus on Upper Egypt. 

This paper evaluates the socio-economic impact of agricultural interventions on rural 

communities in Upper Egypt. This inclusive value chain approach will generate high positive 

socio-economic benefits for the smallholder farmers and other relevant stakeholders, as well 

as rural society. The moderate weather condition in Upper Egypt enables almost two to three 

weeks earlier than other geographic areas in Egypt, this offers Upper Egypt fresh produce 
farmer’s excellent marketing opportunities.  

The socio-economic benefits of the intervention in the green onion, musk melon, and fresh 

strawberry were subject to sensitivity analysis assuming +20 in operational costs, real prices, 

and investment cost. The EIRR range of change is 30% to 60%. We can absorb a relatively 

wide range of changes without affecting its financial or economic viability. The results from 
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estimating the risk analysis using Monte Carlo simulation technique implying that the 

probability of negative outcomes (EIRR, ENPV) of the interventions is almost zero. In 

addition, the employment impact revealed a real incremental employment opportunities on 

the farming level. 
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