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Abstract: Strategic planning provides challenges and creating 

value to most organizations. Yet, one of the important strategic 

issues that need much more attention is the capital budgeting. 

Capital budgeting is a very critical decision taken by managers and 

once it has been taken it can’t be changed. For this, detailed 

information about the different projects should be available. Also, 

good evaluation techniques must be followed to reach to the right 

decision. The main aim of this paper was to determine if the 

financial evaluation of a project is enough; or other issues should 

be included in the evaluation to reach the better choice. For the 

purpose of this, the researcher developed a model to embed 

sustainability in the budgeting process. Also, the author has tested 

this model through applying it to one of the Egyptian company. The 

results revealed the important of including sustainability pillars 

with the financial pillar in the capital budgeting process. 
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1. Introduction 

Sustainability has been used extensively in the business 

nowadays. It has been used as a strategic management tool, as a 

tool for cost reduction and efficiency, and as a control tool. 

However, the researcher discussed how to ue sustainability in 

selecting the best project. For the purpose of this, the paper will 

be classified into two manifolds. The first one will discuss how 

to develop the suggested model. In this section the researcher 

will study the previous researches that have tried to use 

sustainability in the investment decisions. By analyzing this part 

the researcher will come up with the research gab. Then, by 

working on this gab a model will be selected. The second part of 

this paper will implement the suggested model to a case study. 

2. Previous Trials to Embed Sustainability in the Investment 

Decisions 

The sustainable investment concept is very old.  It is 

suggested that shareholders are always seeking the best profits 

for their projects, and at the same time they should allocate their 

investment to projects that ―did not hurt our neighbor in body or 

soul only‖. This is the origin of sustainable investment (Just 

economics, 2011). 

After this, the studies have emerged to embed sustainability 
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in the investments. Some studies found that the there is a huge 

need to create indicators that help in measuring sustainability. 

(Moffatt, 1994) presented the challenges to build successful 

sustainability indicators which can lead to more sustainable 

society, and aid in the recognition of the finest sustainable 

policies and practices.  

Also, (Pohekar and Ramachandran, 2004) have reviewed 

more than 90 published papers on sustainable energy planning 

and management. They found high application of ―Multi-Criteria 

Decision Making‖ (MCDM) technique in unstable social and 

economic scenario. Moreover, (Krajnc and Peter, 2005) paper 

has concentrated on how to use indicators to ascertain that 

sustainable development is applied in a useful and relevant 

approach.  

At the same area, (Ugwu; M.; A.; and S., 2006) paper 

suggested a model to evaluate sustainability in infrastructure 

projects. They used Multi Criteria Decision Analysis (MCDA) 

and AHP for developing the model. (Ding, 2008) paper studied 

the role, development and limitations of existing environmental 

building evaluation techniques applied in many countries. The 

study has lead to constructing sustainability model for appraising 

building projects basing on a multi-dimensional approach which 

help ranking the alternatives.  

Nevertheless, (Keseru, Jeroen, Cathy and Joost, 2016) 
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paper assessed the sustainability of transport investments 

throughout a Multi Criteria Analysis (MCA) and compared the 

result to the outcomes of the appraisal of stakeholder preferences.  

However, all previous studies have the limitations of the 

concentration on only one type of projects; or concerning running 

projects. There is no study tried to build a model to evaluate 

sustainability in all types of project and for capital investments 

projects. Hence, the question of this research is how to integrate 

sustainable development pillars in the process of capital 

budgeting effectively to assess and select the most appropriate 

investment project? 

3. The Suggested Model 

The researcher followed (Keseru, Jeroen, Cathy and Joost, 

2016), (Ugwu; M.; A.; and S., 2006), (Krajnc and Peter, 2005) in 

constructing the model. To construct the model, the researcher 

applied the following steps:  

A- Identifying and selecting measurable indicators for each 

aspect in the sustainability pillars. 

B- Normalizing each indicator. 

C- Determining the weight of each indicator using Analytical 

Hierarchy Process (AHP) (Saaty, 1980). This will be used 

to evaluate the important of different individual indicators 

within each pillar to overall sustainability of the company.  

D- Using Integer Programming Model to find the best mix of 
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investments. 

3.1 Steps of Applying the Model: 

3.1.1 Identifying and Selecting Indicators:  

3.1.1.1 Measures Related To Financial Aspect:  

Although IFAC (2016),  suggested using Net Present Value 

(NPV), ( Brigham and Michael, 2004) concluded that if there is 

mutually exclusive projects with different life, the use of NPV 

will be misleading as it doesn’t take into consideration reinvested 

opportunity of the project with shorter life time. They suggested 

using the ―Equivalent Annual Cost (EAC)‖.The researcher 

suggested to use EAC 

EAC can be measured by dividing the net present value of 

the investment with the present value of the annuities factor 

EAC= NPV/ A(t,r) 

Where  

EAC is the equivalent annual cost of the project 

NPV is net present value of the project 

    = 
   

 

      

 
  , 

 t  is life span of the project, r  is annual interest rate 

However, the second step is to normalize EAC. The 

researcher used the percentage of each sub-aspect to total aspects 

for the normalization. Then, the equation for this financial 

indicator will be stated as follows: 

https://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Eugene+F.+Brigham&search-alias=books-uk&field-author=Eugene+F.+Brigham&sort=relevancerank


 
Evaluating Investment Projects by Embedding Sustainability 

 Hanafy Zaki Eid M. & Amira Elsayed M.  

9102  الجزء الأول ولالأالعدد                                                     عاشرالالمجلد   

6 

 

F = %(EAC:TF) 

Where 

F is the equation for the financial pillar, TF is the 

total financial indicators 

As long as the researcher used only one indicator for 

financial pillar, then F=EAC=TF=1. 

 

3.1.1.2 Measures Related To Sustainability Pillars: 

 Sustainability is built on three pillars. Each pillar is 

classified into aspects. An indicator for each aspect should be 

calculated. However, the researcher used the sustainability pillars 

and their aspects as stated in GRI framework (GRI, 2015). 

3.1.1.2.1 The economic pillar:  

This pillar ―encompasses all aspects of economic 

interactions, including the traditional measures used in financial 

accounting, as well as intangible assets that do not systematically 

appear in financial statement‖ (Pusavec, Kramar, Krajnik, and 

Kopac, 2010).  Also, (GRI, 2015) has identified sub-aspects for 

each aspect of the economic pillar and it has identified how to 

measure each one.  The researcher followed these measured as 

shown below. 

3.1.1.2.1.1 Measures Related To Economic 

Performance Aspect:  

The GRI specify some indicators to measure this aspect; the 
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researcher followed GRI and used the Economic Value Retained 

(EVR). EVR is calculated as Direct Economic Value Generated 

(DEVG) minus Direct Economic Value Distributed (DEVD) 

EVR= DEVG-DEVD 

Then, the first economic measure will be calculated as 

follows 

EC1= %(EVR: EC). 

Where  

EC is the total economic sub-pillars 

3.1.1.2.1.2 Indirect Economic Impact Indicators: 

―Indirect economic impacts are an important indication of 

where risks to reputation may develop, or where opportunities 

may emerge to expand market access or a social license to 

operate‖ (GRI, 2015). As these indicators are of non- monetary 

nature, the researcher suggested that different investments will 

add to reputation by different weights. So each investment will 

be given a score according to how it is adding to the 

organization’s reputation compared to other investments. The 

score will rank from 0 to 5 given that 5 means the best option; 

while 0 represent the worst one. The equation to calculate this 

aspect can be illustrated below: 

IEI= Si  

Where: 

IEI is the Indirect Economic Impact  
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Si is the score of the investment i 

Then the second economic measure will be  

EC2= %(IEI:EC) 

3.1.1.2.1.3 Procurement Practices 

This indicator illustrates if the new investment is using local 

suppliers. The researcher used the percentage of local suppliers 

purchase to total purchase 

PP = (LP/TP) 

Where  

PP is procurement practice 

LP is local purchase 

TP is total purchase 

When this percentage increases this means that the 

organization is depending on the local suppliers more than 

others. This means higher percentage is favorable. Then, the 

fourth economic impact will be: 

EC3=% (PP:EC) 

Finally, the overall economic dimension will be stated 

according to the following equation 

EC= EC1+ EC2+ EC3  

3.1.1.2.2 The Environmental Pillar 

―The environmental dimension of sustainability concerns the 

organization’s impact on living and non-living natural systems, 

including land, air, water and ecosystems. The Environmental 
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Category covers impacts related to inputs (such as materials, 

energy and water) and outputs (such as emissions, effluents and 

waste). In addition, it covers biodiversity, transport, and product 

and service-related impacts, as well as environmental compliance 

and expenditures‖ (GRI, 2015). However, this pillar is divided to 

many aspects as follows: 

3.1.1.2.2.1 Materials 

Classifying the total volume or weight of materials, that 

has been used in the business’s essential outputs, to Non-

renewable materials and/ or Renewable materials. To 

measure this aspect, the researcher suggested calculating the 

weight of the non renewable materials to the total materials used: 

M= NRM/TM 

Where 

M materials 

NRM is non- renewable materials 

TM is total materials 

As long as this equation shows unfavorable environmental 

factor, the researcher suggests using negative sign for this 

measure. Then the First environmental indicators can be 

expressed as  

En1= -% (M:EN) 

3.1.1.2.2.2 Energy 

This aspect is measuring total fuel consumption from non-
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renewable fuel sources compared to total fuel consumption. The 

greater this percentage is, the greater the harm to the 

environment. The researcher used the following formula 

UNRE= NRE/TE 

Where 

UNRE is Use of Non renewable energy  

NRE is Non Renewable energy 

TE is Total energy 

As long as this equation shows unfavorable environmental 

factor, the researcher suggested using negative sign for this 

measure. Then, the second environmental equation will be 

EN2=- % (URE:EN) 

3.1.1.2.2.3 Water Consumption 

This aspect is concerning the total consumption of water used 

in the organization. The researcher suggested using the water 

invoice to measure this aspect. However, to relate the 

consumption of water to the volume of the organization’s 

activities and to screen out noise from factors such as changing 

levels of output and to focus on the critical relationships, the 

researcher suggested calculating the water consumption by 

dividing the water invoice by the net income. Hence, the formula 

will be as follows: 

WC = AWI/NI 

Where 
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WC is Water consumption aspect 

AWI is Annual Water Invoice 

NI is Net income 

However, the researcher suggested that as the water 

consumption increase, this will add to the unfavorable situation. 

So, the researcher used negative sign to measure this pillar. Then, 

the third environmental equation will be 

EN3= -% (WC:EN) 

3.1.1.2.2.4 Emissions  

The Emissions aspect contains indicators on ozone-depleting 

substances, greenhouse gas (GHG) emissions and other 

significant air emissions (GRI, 2015).  Businesses’ GHG 

emissions can be resulted from two main sources are energy 

related emissions and process-related emissions. These emissions 

are representing an extremely high percentage of the ―global 

warming‖. Then, to obtain the GHG Indicator, each source is 

evaluated and calculated independently, then summed together. 

This method of calculating GHG is derived from (Thomas, Rolls, 

& Tennant, 2000) study which is depending on a basic study 

done by the Intergovernmental Panel on Climate Change (Ith and 

Dukes, 1993).  

After adding all emissios factors and reaching the total 

emissions, the researcher suggested to relate this emissions to the 

net income to avoid any different in the emissions amount due to 
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productions and operations different in the organizations. Then, 

the equation for calculating the emissions will be as follows: 

E= Total CO2/NI 

Where 

E is the emission indicator  

Total Co2 is the amount of Carbon dioxide in tons 

NI is the net income 

Also, this is unfavorable sign, and the researcher suggested to 

use negative sign to calculate this indicator. Then, the fourth 

environmental indicator is  

EN4 = -% (E:EN) 

3.1.1.2.2.5 Effluents and Waste 

(GRI, 2016) determined the resources resulted in waste and 

effluents including: ―water discharges; the generation, treatment 

and disposal of waste; and spills of chemicals, oils, fuels, and 

other substances.‖ 

To calculate the effluent and waste, the researcher suggests 

using the following equation 

E&W= NWC/ EVR 

Where 

E&W is Effluents and waste indicator 

NWC is net water consumed 

The researcher used negative sign to show this as 

unfavorable indicator. Then, the fifth environmental indicator is  
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EN5 = -% (E&W:EN) 

To sum up all environmental indicators, the researcher used 

the following equation: 

EN= En1+ En2+ En3+ En4+ En5 

3.1.1.2.3 Social Pillar 

 ―The social dimension of sustainability concerns the 

impacts the organization has on the social systems within which 

it operates‖ (GRI, 2015). The Social Category includes the 

following sub-Categories:  

3.1.1.2.3.1 Labor Practices and Decent Work  

The Aspects derived from this category are basing on 

globally accepted standards which include:  

3.1.1.2.3.1.1 Employment  

This aspect is determined by calculating the total number of 

new workers that have been hired; as well as the turnover 

percentage of workers by gender, region and age. In this 

research, the study is targeted a new established investment, and 

then there is no turnover yet. For this, only the number of 

employee hired will be taken into consideration.  To calculate 

this indicator, the total number of new employee (Emp) that will 

be hired is identified. 

Emp= NOE 

Where 

NOE is number of employee hired 
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Then, first social indicator is   

S1= % (EMP:S) 

3.1.1.2.3.2 Product Responsibility  

This sub Category is related to the organization’s outputs 

which affect customers and all stakeholders directly. To measure 

this aspect, the researcher will use binary variables (0, 1). If the 

product is safety and doesn’t affect stakeholders in a bad manner 

then, it has number 1; and if the opposite, it will have number 0. 

Then the equation will be as follows: 

PR= b 

Where 

 b is the binary variable (0,1) 

Then the second social indicator will be  

S2= % (PR:S) 

After this, the total social impact can be calculated using the 

following equation 

S= S1+S2 

The overall evaluation criteria can be 

summarized in the following figure 
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Figure 1: Evaluation Criteria 

 

 
 

3.1.2 Calculating weight for each indicator 
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their effect to the overall sustainability of the investment. 

However, to take the right choice in a planned approach and 

make priorities there is a requirement of decomposing the choice 

to the subsequent stages as proposed by (Saaty, 2008) .Following 

this, the researcher constructed the matrices for each pillar and 

sub- pillars. After solving all matrices, the weight for each pillar 

and sub-pillars can be determined. Then, the value of each 

alternative can be determined using the coming equation:  

Vj= WFFj+ WECECj+WENENj+ WSSj 

Where 

Vj is the value of alternative j 

WF is the weight of the financial factor 

WEC is the weight of the economic factor 

WEN is the weight of the environmental factor 

WS is the weight of the social factor 

J= (1,2,3,……n) 

Finally, to reach to the optimal choice and chose the best mix 

of alternatives, the researcher suggested to use integer goal 

programming and constructed the following model: 

 

Maximize ∑ 
     wFFj + wECECj+ wENENj+ WSSj 

Subject to  

∑        
       

Xj= 0 or 1 ( j= 1,2,3,……,n) 
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where 

aij is the amount of resources needed for project j. 

bi is the capital available. 

4. The Applied Study 

4.1 Introducing the Company Used For Applying the 

Model 

The company used is one of the private sector companies; it 

works in land reclamation and agricultural development. This 

company is planning to build new factory to freeze vegetables 

and the half fried potatoes. The company is comparing four 

different scenarios. The first scenario is to freeze all products; i.e. 

vegetables, strawberry and fried potatoes. The second choice is to 

freeze fried potatoes only and excluding strawberry and 

vegetables. The third one is to freeze strawberry only. The last 

choice is to freeze all products from outside sources only, i.e. the 

company is not going to buy any raw materials it only takes 

goods from other firms and freeze it. 

4.2 Applying the Suggested Model 

The researcher has applied the previous proposed steps to 

evaluate the different scenarios and chose the best results. The 

following is the detailed steps: 

4.1.1 Measuring the Value of Each Pillar 

4.1.1.1 Measuring the Financial Pillar: 

The researcher has measured NPV for each scenario as well 
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as EAC. After this, the researcher normalized the values using 

the percentage. NPV, EAC and the normalizing values for each 

scenario is listed in the table below. Also, the arrangement of the 

scenarios according to the best financial choice is provided. 

Table 1: Measuring the Financial Pillar 
Project Name All frozen Potatoes Strawberry 

NPV $350,524,950.07  $1,287,084,692.06  $599,387,915.38  $558,359,505.23  

EAC $67,353,195.56  $247,312,686.15  $115,172,091.09  $108,435,007.93  

Normalizing% (F) 0.125128323 0.45945588 0.213965953 0.201449844 

Arrangement of the 

projects 4 1 2 3 

 

4.1.1.2 Measuring the Economic Pillar: 

The economic pillar contains three measurements as discussed 

before. The measurements are Economic Value Returned (EVR), 

Indirect Economic Impact (IEI) and Procurement Practice (PP). 

Each value has been normalized using the percentage and 

attained the following result: 

Table 2: Measuring the Economic Pillar 
Project EVR EC1 IEI EC 2 PP EC3 

All 70,913,368 0.1252404 4 0.266667 1 0.25 

frozen 259,656,093 0.4585796 5 0.333333 1 0.25 

Potatoes 121,145,092 0.2139548 2 0.133333 1 0.25 

strawberry 114,503,648 0.2022253 4 0.266667 1 0.25 

 

4.1.1.3 Measuring the Environmental Pillar: 

Environmental pillar is divided to materials measured (M), 
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energy measure (NRE), water consumption (WC), emissions (E) 

and finally effluent and waste (E&W). However, as all projects 

are concerning vegetables and fruits, all of them have no effluent 

and waste and the EN5 for all are Zero. The measurement of each 

project and the final result is a follows: 

Table 3: Measuring the Environmental Pillars 
  M EN1 NRE EN2 WC  EN3 E EN4 EN5 

All 1 0.25 1 0.25 538,771 0.250341 3623.258 0.275417 0 

frozen 1 0.25 1 0.25 528,975 0.24579 2966.915 0.225526 0 

potatoes 1 0.25 1 0.25 493,710 0.229404 3809.207 0.289551 0 

strawberry 1 0.25 1 0.25 590,689 0.274465 2756.171 0.209506 0 

4.1.1.4  Measuring the Social Pillar 

In this pillar two sub-pillars have been measured are the 

employment rate (EMP) and the product responsibility (PR). The 

value of each project is as follows: 

Table 4: Measuring the Social Pillar 

 

Emp= S1= PR= S2= 

All 339 0.262791 1 0.25 

frozen 291 0.225581 1 0.25 

potatoes 351 0.272093 1 0.25 

strawberry 309 0.239535 1 0.25 

4.1.2 Determining the Priority and Weight of Each Pillar 

and Sub-Pillars: 

4.1.2.1 Determining the Priority and Weight of Each 

Pillar 
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A pair wise comparison between each pillar and the others has 

been made given into consideration that the most important pillar 

will be given 5 while the worst is given1. The final weight for 

each pillar is determined as follows: 

Table 5: The Final Weight of Each Pillar 

  F EC EN S 

WEIGHT 0.2666667 0.3333333 0.2666667 0.133333 

 

4.1.2.2 Determining the Priority and Weight of Each 

Sub-Pillars 

4.1.2.2.1 Determining the Priority and Weight of 

the Financial Sub-Pillars 

As long as there is only one sub-pillar for the financial 

evaluation, then the weight for it is one. 

4.1.2.2.2 Determining the Weight of the Economic 

Sub-Pillars 

  

Table 6: The Final Weight Of The Economic Sub-Pillars 

  EC1 EC2  EC3  

Weight 0.5 0.4 0.1 

Each value of the sub-pillars from table 2 is multiplied by its 

weight in table 6 to reach to the total amount of the economic 

pillar for each project as follows: 
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Table 7: Total Amount of the Economic Pillar for Each 

Project 

  EC1 EC2 EC3 Total EC 

All 0.06262 0.106667 0.025 0.194287 

frozen 0.22929 0.133333 0.025 0.387623 

potatoes 0.106977 0.053333 0.025 0.185311 

strawberry 0.101113 0.106667 0.025 0.232779 

 

4.1.2.2.3 Determining the Weight of the Environmental 

Sub-Pillars 

The final weight is as follows 

Table 8: the Final Weight of the Environmental Sub-Pillars 

  En1 En2  En3  En4 

Weight 0.090909 0.091 0.454545455 0.363636364 

Applying the same methodology for calculating the 

environmental pillar leads to the below table 

Table 9: Total Amount of the Environmental Pillar for Each 

Project 

  EN1 EN2 EN3 EN4 Total EN 

All 0.022727 0.022727 0.113792 0.100152 0.259398 

frozen 0.022727 0.022727 0.111723 0.082009 0.239186 

potatoes 0.022727 0.022727 0.104274 0.105291 0.25502 

strawberry 0.022727 0.022727 0.124757 0.076184 0.246396 
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4.1.2.2.4 Determining the Weight of the Social Sub-

Pillars 

The output after solving the priority matrix is the coming 

weights: 

Table 10: The Final Weight of the Social Sub-Pillars 

  S1  S2 

Weight 0.625 0.375 

Also, the result for the social pillar is the following: 

Table 11: Total Amount of the Social Pillar for Each Project 

  S1 S2 Total S 

All 0.164244 0.09375 0.257994 

frozen 0.140988 0.09375 0.234738 

potatoes 0.170058 0.09375 0.263808 

strawberry 0.149709 0.09375 0.243459 

 

4.1.3  Determining The Value Of Each Project: 

After solving and reaching to the value of each pillar for the 

different projects, the total value of the project can be attained by 

multiplying the weight of each pillar in table 5 by the total value 

of that pillar through implementing the following equation: 

Vj= WFFj+ WECECj+WENENj+ WSSj 

Then the final result will be as follows: 
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Table 12: Total Value of Each Project 

 

F EC EN S 

TOTAL 

Value of 

the Project 

Arrangemen

t of the 

projects 

All 0.0333676 0.0647623 -0.069173 0.034399 0.06335637 4 

frozen 0.1225216 0.1292077 -0.063783 0.031298 0.21924466 1 

potatoes 0.0570576 0.0617702 -0.068005 0.035174 0.08599682 3 

strawberr

y 0.05372 0.0775931 -0.065705 0.032461 0.09806882 2 

 

4.1.4 Applying the Suggested Model to the Case Study  

Knowing that the total finance available is 100,000,000 and 

the finance needed for each project is as following 

Table 13: Finance Needed 

Projects All Frozen Potatoes Strawberry 

Finance needed 80,761,200 79,897,200 80,833,200 33,800,000 

Then, to reach to the optimal choice and chose the best mix of 

alternatives, the researcher applied the suggested integer multi 

goal programming as the following: 

Maximize ∑ 
     wFFj + wECECj+ wENENj+ WSSj 

Subject to  

∑       
                  

Xj= 0 or 1 ( j= 1,2,3,…,n), aj is the amount of resources 

needed  for project j. 

By solving the model using the excel solver the result is as the 

following: 
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Table 14: Arrangement of the Projects Using the Model 

Project Name Arrangement of the Projects 

All 4 

Frozen 1 

Potatoes 3 

strawberry 2 

 

4.1.5 Comparing the Results from the Suggested Model 

with the Financial Results 

By comparing the results obtained from applying NPV only, 

as a criterion for evaluation in table1 with the results obtained 

from including sustainability pillars in the evaluation table 14, 

the researcher reached to the result that when including 

sustainability pillars the choice of the projects have been 

changed. 

The first choice from the suggested model is to invest in 

frozen goods; this is the first choice also when applying the 

financial model. However, the second choice in the suggested 

model is to invest in strawberry but the second choice given the 

financial criteria only is to invest in potatoes. The third choice for 

the suggested model is to invest in potatoes; while in the 

financial evaluation the strawberry is the third choice. At the end, 

the fourth choice by both techniques is the same. 
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5. Conclusions 

The following recommendations can be derived from the 

thesis: 

1- Capital budgeting is a very critical decision and a 

vital strategic issue that needs to be developed and 

scrutinized in a continuous basis. For this, all 

variables around it should be cleared, measured and 

evaluated for the decision to be right. 

2- Sustainability is a growing term that is used 

nowadays all over the world and in every piece of 

activity or operation. Sustainability pillars are very 

meaningful and can be used in the capital budgeting 

process, operations and daily work. 

3- The results of applying the suggested model to the 

case study gave different results when compared to 

the results obtained from the financial evaluation 

only. This means that the inclusion of sustainability 

pillars in the budgeting process can improve the 

evaluation process. 
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Appendix  

Projected Income Statement for: Frozen 

       
  8102 8102 8181 8180 8188 8182 

Revenues 

22,773,31

1 

020,211,1

02 

013,273,1

21 

028,122,1

31 810,110,811 

812,122,7

31 

Deduct             

Raw materials 1 1 1 1 1 1 

Packing materials 0788878,1 0178037100 007002729, 0,7890709, 007,127111 087020788, 

Industrial Expenses 073287811 970017001 972087093 073387931 07,287091 078387111 

Activity costs 2,277,331 

02,021,11

0 

01,327,31

2 

02,812,21

3 81,011,081 

81,212,27

3 

Gross Profit 

73,227,23

1 

002,730,7

70 

012,827,2

10 

072,103,8

23 021,233,121 

022,121,2

73 

Gross profit Percentage 2101% 2101% 2101% 2101% 2101% 2101% 

Deduct             

General Expenses 879917811 87898790, 870887088 870387908 27180702, 27,9,730, 

              

Depreciation 078917111 0073317111 0073317111 0073317111 0073317111 072817111 

Net income before interest 

10,137,03

1 

27,321,31

1 

087,111,8

31 

030,282,1

17 032,122,223 

020,381,2

73 

              

Interest   079817111 970007111 072097111 070187111 0,37111 

Add             

Other Revenues           1 

              

Net income before taxes 

10,137,03

1 

21,201,31

1 

083,111,8

31 

012,211,1

17 037,021,223 

021,271,2

73 

              

Taxes 8803% 00789878,2 9079917803 98700372,8 0070187001 0,70,37332 007083708, 

              

Net Income 

17,182,82

0 

72,122,71

8 

21,212,82

7 

003,732,1

21 080,771,121 

011,121,7

11 

   

 

 

   

Cash Flow Statement 

  

Cash flow 

2018 

Cash flow 

2019 

Cash flow 

2020 

Cash flow 

2021 

Cash flow 

2022 

Cash flow 

2023 

Cash Inflows           

 

Beginning Balance 1 00731,7300 2378007301 

080701073,

8 92071917013 

300710970,

9 

Activity Revenues, Accounting 

Receivable (25% of sales) 097800709, 2872,27812 
0937310700

8 
0337,09780

8 0,1782,7211 
0,87182710

0 
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Accounts receivable collected 1 917230788, 0972807010 3073087880 3870817200 ,1790,7011 

Other revenues 1 1 1 1 1 1 

Loan 0,73117111           

Self financing 9270117111           

Total cash inflow 

037,320,1

83 

032,212,0

10 

838,812,1

30 

212,323,1

12 120,221,207 

181,111,3

03 

            

 Cash Outflows             

Activity cost 870887,,1 0070237030 007,887,32 027908700, 9170107091 917230788, 

Paying Accounts payable   1 1 1 1 1 

General Expenses 879917811 87898790, 870887088 870387908 27180702, 27,9,730, 

Purchasing Fixed Assets 8378117111           

Change in the working capital 0171117111   1 1 1   

loan Interest 1 079817111 970007111 072097111 070187111 0,37111 

Loan Installments   0071817111 0071817111 0071817111 0071817111 0071817111 

Taxes 00789878,2 9079917803 98700372,8 0070187001 0,70,37332 007083708, 

Total Cash outflow 

081,081,8

12 

32,128,17

1 

12,111,02

2 

71,311,21

1 72,281,711 

21,277,30

3 

              

Net cash flow 

22,113,10

1 

21,201,12

1 

022,112,1

32 

822,181,0

11 102,118,038 

311,182,1

11 

      

  

Balance Sheet 

  2018 2019 2020 2021 2022 2023 

Fixed Assets 8378117111 8378117111 8378117111 8378117111 8378117111 8378117111 

Deduct: Accumulated 

Depreciation 078917111 9170017111 0070117111 3871317111 0173817111 0873,17111 

Net Fixed Assets 8872817111 037,317111 ,070117111 0870017111 9379917111 0879,17111 

Change in working Capital 0370327920 
0,17880710

3 
9007909700

1 
0217300710

8 ,9,703873,9 
088700370,

9 

Total invested cost 

0397092792

0 

90,7390710

3 

0097009700

1 

3987120710

8 ,32780873,9 

0237,0370,

9 

              

The investment is financed 

through             

              

Owners equity 9270117111 9270117111 9270117111 9270117111 9270117111 9270117111 

Loan 0,73117111 0,73117111 0,73117111 0,73117111 0,73117111 0,73117111 

Retained Earning 3870927920 

0917890710

3 

9087009700

1 

0007020710

8 3,,700873,9 

,22780370,

9 

total invested cost 

0397092792
0 

90,7390710
3 

0097009700
1 

3987120710
8 ,32780873,9 

0237,0370,
9 
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Projected Income Statement for: Potatoes 

  8102 8102 8181 8180 8188 8182 

Revenues 

21,181,11

1 

028,210,3

11 

017,030,1

11 

021,011,1

11 

818,112,1

11 

800,131,1

11 

Deduct             

Raw materials 
9878917111 3070,27111 ,3788,7011 0078,07111 007,987111 

027011711
1 

Packing materials 
00738878,1 0871237880 997838789, 907393709, 987,807111 

987890788

, 

Industrial Expenses 070117398 97,917083 070087838 070817283 078307198 371107181 

Activity costs 

11,212,07

2 

11,871,13

3 

21,218,07

8 

22,210,01

2 

27,218,18

7 

018,188,2

13 

Gross Profit 

12,101,28

8 

12,127,11

3 

21,212,18

2 

011,211,2

20 

011,113,2

72 

012,187,1

33 

Gross profit Percentage 3007% 3007% 3007% 3007% 3007% 3007% 

Deduct             

General Expenses 
873087811 27110700, 27,017,09 0171,87990 017,,07089 

007182728

0 

              

Depreciation 078917111 0073317111 0073317111 0073317111 0073317111 072817111 

Net income before interest 

82,138,18

8 

11,811,22

1 

12,272,22

1 

71,217,11

3 

21,112,82

0 

018,137,1

33 

              

Interest   079817111 970007111 072097111 070187111 0,37111 

Add             

Other Revenues           1 

              

Net income before taxes 

82,138,18

8 

18,271,22

1 

11,718,22

1 

71,213,11

3 

72,210,82

0 

010,112,1

33 

              

Taxes 8803% 
07310781, 270087338 00708070,9 007831798, 0878,07921 

917981700

0 

              

Net Income 

88,131,20

7 

22,218,12

8 

17,120,81

1 

32,113,22

1 

10,313,11

1 

20,088,11

1 

       
Cash Flow Statement 

  
Cash flow 

2018 

Cash flow 

2019 

Cash flow 

2020 

Cash flow 

2021 

Cash flow 

2022 

Cash flow 

2023 

Cash Inflows           
 

Beginning Balance 
1 037,2,7008 3170187093 8078087320 

00,7030788
0 

020712370
83 

Activity Revenues, Accounting 

Receivable (25% of sales) 
00700,7111 227890709, 

09,7000781

1 

03,70937,1

1 

0,072,0711

1 

0,879887,

11 

Accounts receivable collected 
1 90701,7111 007931708, 3078887211 387,307,11 

,170,9711
1 
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Other revenues 1 1 1 1 1 1 

Loan 0,73117111           

Self financing 9270117111           

Total cash inflow 

032,103,1

11 

023,180,1

18 

022,700,0

22 

812,882,2

22 

221,011,2

22 

113,122,2

21 

Cash Outflows 
      

Activity cost 
0078827088 ,070,2781, 0871817889 8872997012 8070017198 

837028723
, 

Paying Accounts payable 
  072017111 01720378,1 0078907311 0,72027111 

007009711

1 

General Expenses 
873087811 27110700, 27,017,09 0171,87990 017,,07089 

007182728
0 

Purchasing Fixed Assets 8378117111           

Change in the working capital 0171117111   1 1 1   

loan Interest 1 079817111 970007111 072097111 070187111 0,37111 

Loan Installments 
  0071817111 0071817111 0071817111 0071817111 

007181711
1 

Taxes 
07310781, 270087338 00708070,9 007831798, 0878,07921 

917981700

0 

Total Cash outflow 

012,102,1

22 

23,201,20

2 

001,222,7

11 

022,322,1

01 

011,131,1

11 

011,181,3

28 

              

Net cash flow 

01,323,20

7 

11,017,08

1 

20,207,12

2 

023,111,2

22 

021,121,2

21 

832,112,2

38 

Balance Sheet 

  2018 2019 2020 2021 2022 2023 

Fixed Assets 8378117111 8378117111 8378117111 8378117111 8378117111 

837811711

1 

Deduct: Accumulated Depreciation 078917111 9170017111 0070117111 3871317111 0173817111 
0873,1711

1 

Net Fixed Assets 8872817111 037,317111 ,070117111 0870017111 9379917111 

0879,1711

1 

Change in working Capital 0878817008 8,7,097832 
0307130722

0 
9087382708

0 
9297303708

3 
0817,9078

98 

Total invested cost 

00078,1700

8 

0,171,9783

2 

0287030722

0 

9,,7032708

0 

00070,3708

3 

028788078

98 

The investment is financed through             

Owners equity 9270117111 9270117111 9270117111 9270117111 9270117111 

927011711

1 

Loan 0,73117111 0,73117111 0,73117111 0,73117111 0,73117111 

0,7311711

1 

Retained Earning 9971,17008 ,,70,97832 

0197330722

0 

0017332708

0 

99072,3708

3 

010718078

98 

total invested cost 

001,731,2

07 

031,138,7

12 

027,012,2

22 

833,012,2

22 

201,131,2

21 

227,771,2

82 
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Projected Income Statement for: Strawberry 

  8102 8102 8181 8180 8188 8182 

Revenues 

011,211,11

1 

032,711,11

1 

022,321,11

1 

820,211,11

1 

810,281,11

1 

838,111,11

1 

Deduct             

Raw materials 
,078117111 8270197,11 

0097900711

1 

0017301711

1 

0007181711

1 

03078,1711

1 

Packing materials 0788878,1 0178037100 007002729, 0,7890709, 007,127111 087020788, 

Industrial Expenses 070107,11 971,87808 97,807881 0711372,1 0700,7011 0790079,1 

Activity costs 
11,223,831 

018,021,81

2 

082,178,72

3 

012,821,17

3 

033,781,11

1 

018,802,08

3 

Gross Profit 23,201,731 31,313,720 70,000,813 28,112,283 21,023,111 22,721,273 

Gross profit Percentage 2301% 2301% 2301% 2301% 2301% 2301% 

Deduct             

General Expenses 87,,07811 87181710, 87,,87098 271007911 27383701, 272,37920 

Depreciation 970917111 379317111 379317111 379317111 379317111 072817111 

Net income before interest 81,827,231 11,813,111 32,202,172 12,287,783 78,171,723 28,201,273 

Interest   2817111 8807111 ,897111 0887111 0237111 

Add             

Other Revenues           1 

Net income before taxes 81,827,231 12,873,111 37,327,172 12,713,783 78,128,723 28,188,273 

Taxes 8803% ,72107,02 27808719, 09723,7830 0,73087888 0079087092 007,937,8, 

Net Income 81,221,100 22,322,110 11,320,823 32,877,227 33,211,011 11,122,211 

Cash Flow Statement 

  8102 8102 8181 8180 8188 8182 

Cash Inflows           
 

Beginning Balance 
1 0073927300 0872887088 8273837888 

0927,83789

, 

0837810702

1 

Activity Revenues, Accounting 

Receivable (25% of sales) 
8,70117111 

0027181711

1 

0327088711

1 

0807881711

1 

0807331711

1 

0827111711

1 

Accounts receivable collected 1 9,79117111 0270217111 3278207111 ,872017111 0173817111 

Other revenues 1 1 1 1 1 1 

Loan 0273117111           

Self financing 9270117111           

Total cash inflow 

081,211,11

1 

033,122,10

0 

882,211,17

2 

212,831,72

2 

212,221,78

3 

121,021,22

1 

Cash Outflows 
      

Activity cost 
,1780179,1 8278087033 

0117310792

, 

00070007,8

, 

0907813701

1 

090788,709

, 

Paying Accounts payable   03708,7111 99709,709, 9871007,11 0970197,11 0371917111 
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General Expenses 87,,07811 87181710, 87,,87098 271007911 27383701, 272,37920 

Purchasing Fixed Assets 0878117111           

Change in the working capital 0171117111   1 1 1   

loan Interest 1 2817111 8807111 ,897111 0887111 0237111 

Loan Installments   078817111 078817111 078817111 078817111 078817111 

Taxes ,72107,02 27808719, 09723,7830 0,73087888 0079087092 007,937,8, 

Total Cash outflow 

008,271,32

2 

001,701,72

1 

012,220,22

1 

072,111,11

2 

021,872,22

1 

020,212,12

1 

              

Net cash flow 
00,182,100 22,222,172 72,171,722 

082,321,78

3 

021,711,22

1 

818,227,22

3 

      
  

Balance Sheet 

  2018 2019 2020 2021 2022 2023 

Fixed Assets 22,711,111 22,711,111 22,711,111 22,711,111 22,711,111 22,711,111 

Deduct: Accumulated 

Depreciation 8,081,111 1,211,111 01,111,111 01,211,111 02,121,111 81,131,111 

Net Fixed Assets 21,321,111 28,211,111 82,011,111 82,211,111 02,181,111 08,131,111 

Change in working Capital 28,131,100 71,822,132 

002,111,82

2 

071,328,88

3 

821,121,22

1 

212,731,12

1 

Total invested cost 12,121,100 

018,372,13

2 

017,011,82

2 

811,118,88

3 

831,211,22

1 

288,111,12

1 

              

The investment is financed 

through             

              

Owners equity 82,211,111 82,211,111 82,211,111 82,211,111 82,211,111 82,211,111 

Loans 02,111,111 02,111,111 02,111,111 02,111,111 02,111,111 02,111,111 

Retained Earning 81,221,100 32,272,132 22,111,822 

030,718,88

3 

817,111,22

1 

872,711,12

1 

total invested cost 12,121,100 

018,372,13

2 

017,011,82

2 

811,118,88

3 

831,211,22

1 

288,111,12

1 

 

Projected Income Statement for: All 

  8102 8102 8181 8180 8188 8182 

Revenues 

21,731,11

1 

022,120,8

31 

017,213,1

11 

021,283,1

11 
######## 

800,273,1

11 

Deduct             

Raw materials 

3,7021711

1 

80738279,

1 

827889791

1 

013702871

11 

018720071

11 

000738,71

11 
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Packing materials 
0788878,1 

017803710

0 

007002729

, 

0,7890709

, 

007,12711

1 

087020788

, 

Industrial Expenses 07,107811 97008738, 972887,93 073,87831 070127091 ,117078,2 

Activity costs 

32,778,33

1 

21,120,71

1 

011,112,1

12 

082,171,2

13 

082,131,0

81 

021,120,2

73 

Gross Profit 

21,277,13

1 

12,722,12

1 

10,223,23

0 

70,812,02

3 

71,213,22

1 

77,112,18

3 

Gross profit Percentage 2101% 2101% 2101% 2101% 2101% 2101% 

Deduct             

General Expenses 
870217811 872,,780, 273887009 

017110700

1 

017328700

8 

007108780

3 

              

Depreciation 
078917111 

007331711

1 

007331711

1 

007331711

1 

007331711

1 
072817111 

Net income before interest 

03,211,13

1 

81,222,70

2 

22,107,72

2 

17,211,17

3 

31,117,31

8 

71,172,18

3 

Interest   079817111 970007111 072097111 070187111 0,37111 

Add             

Other Revenues           1 

Net income before taxes 

03,211,13

1 

82,082,70

2 

23,210,72

2 

13,211,17

3 

12,122,31

8 

12,202,18

3 

Taxes 8803% 
07,027220 ,79197808 871,,7020 

01700,711

8 

007138702

8 

007200729

, 

Net Income 

08,821,13

1 

07,281,22

8 

87,711,21

2 

23,382,11

2 

22,138,01

3 

33,233,71

1 

Cash Flow Statement 

  

Cash flow 

2018 

Cash flow 

2019 

Cash flow 

2020 

Cash flow 

2021 

Cash flow 

2022 

Cash flow 

2023 

Cash Inflows           
 

Beginning Balance 
1 2708070,3 

9078227,0

0 

3,7291708

3 

88700070,

9 

000718273

28 

Activity Revenues, 

Accounting Receivable 

(25% of sales) 

007,097,1

1 

011700172

08 

09,78,078

,1 

030702078

,1 

0,97,,171

11 

0,8721079

,1 

Accounts receivable 

collected 
1 

9070887,1

1 

007081700

0 

3072,079,

1 

38780079,

1 

,178,1711

1 

Other revenues 1 1 1 1 1 1 

Loan 

0,7311711

1 
          

Self financing 927011711          
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1 

Total cash inflow 

032,818,3

11 

021,173,1

20 

020,182,3

22 

821,113,1

21 

872,218,1

18 

283,213,7

17 

Cash Outflows 
      

Activity cost 

39739,71,

1 

00780273,

3 

8371107,2

2 

287,88700

, 

010789170

91 

010710970

9, 

Paying Accounts payable 
  

0070387,1

1 

087889700

0 

99730871,

1 

90712279,

1 

987903711

1 

General Expenses 
870217811 872,,780, 273887009 

017110700

1 

017328700

8 

007108780

3 

Purchasing Fixed Assets 

837811711

1 
          

Change in the working 

capital 

017111711

1 
  1 1 1   

loan Interest 1 079817111 970007111 072097111 070187111 0,37111 

Loan Installments 
  

007181711

1 

007181711

1 

007181711

1 

007181711

1 

007181711

1 

Taxes 
07,027220 ,79197808 871,,7020 

01700,711

8 

007138702

8 

007200729

, 

Total Cash outflow 

012,123,2

11 

012,173,3

33 

023,018,2

03 

033,111,2

28 

012,232,0

13 

078,102,8

11 

              

Net cash flow 
2,071,131 

80,722,32

1 

13,281,12

1 

72,110,23

8 

001,122,1

27 

032,228,1

22 

      
  

Balance Sheet 

  2018 2019 2020 2021 2022 2023 

Fixed Assets 

837811711

1 

837811711

1 

837811711

1 

837811711

1 

837811711

1 

837811711

1 

Deduct: Accumulated 

Depreciation 078917111 

917001711

1 

007011711

1 

387131711

1 

017381711

1 

0873,1711

1 

Net Fixed Assets 

887281711

1 

037,31711

1 

,07011711

1 

087001711

1 

937991711

1 

0879,1711

1 

Change in working 

Capital 

92710070,

3 

0170887,0

0 

0107,0078

83 

0,17,0070

,9 

919719,73

28 

90378,070

28 

Total invested cost 

011,221,1

31 

081,207,3

21 

038,112,2

21 

022,022,2

38 

881,813,1

27 

828,010,0

27 

The investment is 

financed through             

Owners equity 

927011711

1 

927011711

1 

927011711

1 

927011711

1 

927011711

1 

927011711

1 
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Loans 

0,7311711

1 

0,7311711

1 

0,7311711

1 

0,7311711

1 

0,7311711

1 

0,7311711

1 

Retained Earning 

09792070,

3 

0179087,0

0 

,87200788

3 

20732070,

9 

0007,3,73

28 

088731070

28 

total invested cost 

011,221,1

31 

081,207,3

21 

038,112,2

21 

022,022,2

38 

881,813,1

27 

828,010,0

27 

4.1 co2 Emissions from Fuel Use 

      

Fuel 

Types 

Basic Unit -Liters (1) 

Emission 

Factors 

(2) Amount of carbon dioxide released (1)x(2)  
  

Strawberr

y 

Potatoe

s 

Froze

n All 

tCO2/Litr

e 

strawberr

y potatoes 

Froze

n All   

Petrol 

      

270,000  

      

432,000  

      

360,00

0  

      

396,00

0  0.00222 599.4 959.04 799.2 879.12 
  

  

     4.2 Electricity generation 

    

Basic Units (kWh) (1) 

co2 EF 

(tco2/ 

kWh) 

(2) 

Total co2 from Electricity Use (1)x(2) 
  

strawberr

y potatoes Frozen All   strawberry potatoes Frozen All   

3300000 4536000 3780000 4347000 

0.00056

1 1851.3 

2544.69

6 2120.58 2438.667   

4.5 unit Kilometers transport 

Project /Basic Units -Miles (1) 
Transport 

Mode 

tco2/mile 

(2) 

Amount of carbon doxide released 

(1)x(2) 

Strawberr

y Potatoes Frozen All 
      

Strawberr

y Potatoes Frozen All 

    

961,200.00  

   

961,200.0

0  

  

97,200.0

0  

   

961,200.00  

Car 

Petrol 

0.000299               

287.40  

287.398

8 

29.062

8 287.3988 

      

72,000.00  

     

72,000.00  

                 

-    

     

72,000.00  Diesel 
0.000251 

                  

18.07  18.072 0 18.072 

4.7 total Global Warming Impact in co2 equivalent 

 

Workshee

t 
GHG Source 

Tones of 

co2 

equivalen

t 

Tones of co2 equivalent 

Strawberr

y Potatoes Frozen All 
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4.1 Fuel Combustion 599.4 599.4 959.04 799.2 879.12 

4.2 Electricity 1851.3 1851.3 2544.696 2120.58 2438.667 

4.5 
Unit Kilometer 

transport 305.4708 305.4708 305.4708 29.0628 305.4708 

Total co2 

2756.170

8 2756.1708 

3809.206

8 

2948.842

8 3623.2578 

 

 

 

 


