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 Due to the importance and complexity of the portfolio management issue, over 100 different 
techniques have already been presented. In general, the final result of these tools is to create 
a prioritized list of the projects that must be selected for allocating resources. The use of 
financial strategies may be misleading in some cases, and it is necessary to combine these 
methods with other methods such as strategic approaches in order to guarantee a balanced 
portfolio toward the organizational strategies. On the other, categorizing projects into differ-
ent baskets allows the organizations to select, evaluate and prioritize the projects in a subset 
using a set of similar criteria and techniques. In this article, by choosing agriculture sector 
as a case study, an attempt has been made to study the evaluation, ranking and management 
of projects with investment classifying strategy of the projects using Delphi, TOPSIS and 
AHP methods. The results reveal that in similar cases we can use the presented model by 
determining the type of activity and investment and localization of the indexes.    
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1. Introduction 
 
In terms of definition, the groups of projects that are being administered in an economic unit with 
similar strategic goal are called project basket or project portfolio. Management of portfolio is one 
of the challenging issues of decision- making in modern business (Cooper, 1997; Sommer, 1999). 
Nowadays, organizations have a large number of projects including development investments, per-
formance improvement, etc. and since financial resources are always limited and the financial needs 
of different projects are unlimited, thus, decision- making, selection, determining priorities and on-
time allocation of financial resources to ongoing projects of the organization can have significant 
effects on the growth of production and income and as a result in the development of the organiza-
tion. Lack of right management and organizational projects basket will lead to reduction in compet-
itiveness and their market share and in the end, their removal from competition cycle. In general, 
organizations can manage one or a reasonable number of projects but when the number of projects 
rises or the projects become more complex, they must compete in an environment with limited 
resources, challenges emerge (Levine, 2005). Lack of a definite system for selecting and omitting 
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projects in companies and organizations results in unspecific selection of projects and personal 
taste, and companies administer and support projects that are not in accordance with their long-term 
and strategic goals, or they do not create the maximum profit for the organization. Thus, right pri-
oritizing of projects is among the issues that managers are encountered with in selecting and com-
piling the documents of the projects in organizations. An evaluation of the publicity of the tech-
niques shows that using financial approaches does not lead to efficient portfolio since financial 
approaches are dependent on financial information and may not present acceptable financial results 
in research and development or in innovative projects where uncertainty of information is higher 
(Cooper et al., 2002). Thus, although the issue of profit of the projects has always been a criterion 
for sooner completion of projects, in the concepts of projects portfolio management, the conform-
ance of goals and strategies of the organization must be considered parallel to financial criteria. On 
the other hand, the social aspects and the dependence of projects on the management of the portfolio 
should not be ignored (Kester et al., 2011). Considering above concepts, it could be said that the 
willingness of the organizations for combining different methods for achieving requirements that 
guarantees success in selecting and determining priorities of projects has increased in a way that the 
use of an integrated, user-friendly and interactive system based on decision support system has also 
been recommended. Presenting a general and comprehensive system that can be used by organiza-
tions interested in the portfolio management of the projects, can play a key role in developing man-
agement (Cooper et al., 1999; Meredith et al., 2008; Lawson et al., 2006; Henriksen & Traynor, 
1999; Pinto & Morris, 2004, Verbano & Nosella, 2010; Ghasemzadeh & Archer, 2000).  Numerous 
books and articles have already been published on evaluation and selection of projects where more 
than 100 different techniques have been mentioned for evaluation and selection of basket of projects 
(Cooper, 1993; Zidane et al., 2016). Also these techniques could be divided into two main groups: 
Techniques for measuring profit and techniques for selecting projects and allocating resources 
(Baker & Freeland, 1975). The first group mostly emphasizes the evaluation of individual projects 
(according to economic principles, etc.), whereas the second group mainly focuses on the develop-
ment of portfolio from evaluations made on projects. In another evaluation by Dutra et al. (2014), 
the model and methods of projects selection have been divided into three groups, that is, qualitative 
approaches (such as balanced score card, bubble chart, Fuzzy logic, Delphi method, etc.), quantita-
tive approaches (such as coverage data analysis, dynamic planning and integer, financial analysis, 
etc.) and compound approaches (such as decision tree, rural networks, etc.). It can be said that at-
tempts made in the field of portfolio management have been based on below four objectives: 
 
 

1) Maximizing the value of portfolio considering the resources  
2) Balancing and selecting the right combination of projects 
3) Accessing a portfolio toward  strategies 
4) Accessing a suitable number of projects given the limited financial resources (Cooper, 1997, 
1999, 1998, 2000) 
 

2. Investment projects in multiple portfolios  
 
Given the large number of methods, there is no agreement on the point that which method is more 
effective. Also, practical use of these methods has not been considerable since most of these meth-
ods have been difficult and complex for understanding and using and in some cases, they require 
considerable input data. Hence, to decide properly in regard with projects, it is necessary that a clear 
definition of the methods be used for supporting the decision–makers and the methods be used for 
measurement of portfolio that is perceivable for decision-makers (Kerzner, 2006; Liesio et al., 2007; 
Meredith & mantel, 2008; Eik-Andresen et al., 2016). For example, we can refer to studies by 
Cooper et al. (2001) that have addressed the selection and prioritizing of the projects (Poh et al., 
2001; Henriksen & Traynor, 1999; Meade & Presley, 2002; Padovani et al., 2001). One of the im-
portant cases in establishing the management system of the project basket is choosing an appropriate 
framework proportionate to the type and conditions of the organization. Conformity of the model 
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used to the conditions of the organization is very important since considering the nature  of  different 
fields and professions and complexity of some of the methods, basically presenting a general model 
for choosing projects in all organizations will not be efficient enough since managers and decision 
- makers should use or apply methods that have more conformity with their organizations on one 
hand, considering the wide range of investment fields and the possibility of different fields or pro-
fessions in organizations, basically comparing all investment projects with each other, given the 
similar qualitative and quantitative criteria is not logical for prioritizing of projects and it is neces-
sary at first to classify different recommended investment projects according to the properties of 
each type of investment basket (Skaf, 1999; Martikainen, 2002). Then, the qualitative and quanti-
tative indexes of the investment must be considered based on the conditions of the organization. In 
this way, the classification of investment projects can be considered as the first step prior to evalu-
ating the projects. This classification will also be useful in balancing the basket of projects.  
 
Skaf (1999) defined portfolio management at two levels of business portfolio and investment port-
folio for each business unit. According to this approach, the objective of group level (parent organ-
ization) is created by appropriate combination of business units and investment portfolio focuses 
on efficient allocation of resources in each business unit; This means that for better management of 
project portfolios, it is necessary to define the aim of the organization and the type of investment in 
each field or profession facilitates achieving this goal. The suggested approach for choosing the 
number of portfolios depends basically on the size of the organization, the variety of businesses and 
different types of investments in an organization. After carrying out studies in this field, and ac-
cording to Table 1, four important approaches can be considered in classifying the group portfolio: 
 
Table 1   
Types of investment portfolio (Martikainen, 2002) 

Type of investment port-
folio 

1- Single Portfolio 
2- Business Specific 

Portfolio 
3- Investment Type Spe-

cific Portfolio 
4- Compartment Portfolio 

Two dimensional view 
of portfolio 

 

   

 
1) Single portfolio: is easier for small organizations with variety of activities, meaning, all invest-
ments in one basket must be compared with each other. 
2) Portfolio based on business: if the organization has several fields of business each with its own 
strategic aims and definite independence level, thus, it has completely similar investments inside 
the business fields, and the use of portfolio based on business can be suitable in this case. In this 
case, group portfolio consists of some business unit portfolios. 
 

3) Portfolio based on type of investment: if there is just one type of business in the organization 
but there is the possibility of different investments in this business, it is suggested that the portfolio 
be used according to investment type. In this approach, different portfolios will be available for 
different types of investments (such as investments for research and development or R & D, com-
bination and acquisition, infrastructure investment, etc.). 
 

4) Compound portfolio: In the end, compound portfolio, is a combination of approaches 2 and 3. 
Considering the size and properties of the organization, one of the portfolios should be selected for 
the organization according to Table 1 (Martikainen, 2002). Given the point that the field of agricul-
ture has been selected as the case study, it consists of two separate businesses (agriculture and hor-
ticulture) and different types of investment. The model presented in this article is based on com-
pound portfolio (as it was mentioned earlier, this approach will play an important role in the evalu-
ation, determining priorities and selection of projects). Creating and adopting a suitable and required 
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pattern that can evaluate the suggestions of different projects and type of portfolio of the organiza-
tion conforming to the strategies of the organization is one importance roles of managers (Summer, 
1999). Existence of a base and definite framework for controlling and selecting portfolio perfor-
mance of the projects, provides the mangers of the organization with the assurance that different 
projects of the organization are carried out toward the aims of the organization (Rajegopal et al., 
2007). Thus, the concept of integrating strategic orientation should be considered in conformity 
with forming investment baskets. Given the literature of the issue, there are two ways for integrating 
aims in strategic orientation: Bottom - up approach and creating strategic criteria in project selection 
tools (Cooper et al., 2002). 
 

2.1. Top-down approach (strategic bucket approach) 
 
In bottom-up approach, strategic adaptation is easily achieved by considering some strategic criteria 
inside the selection tools and determining priorities. Top-down approach starts with business strat-
egy and then definite financial resources are considered or allocated for different types of projects 
inside a bucket. Top-down approach ensures that the portfolio of selected projects reflects exactly 
the strategies stated for business. The place where the resource is spent is a reflection (mirror) of 
business strategy (Cooper et al., 2002). In this article, an attempt is made to achieve a comprehen-
sive model for evaluation, ranking and management of investment projects using the strong points 
of the methods and frameworks presented in regard with project basket. The model presented in 
this study uses qualitative and quantitative combined criteria (financial and strategic) together and 
ensures the strategic adaptation of the projects. In this investigation, the importance of financial 
criteria is determined using hierarchical analysis process and also the degree of qualitative criteria 
is determined using Delphi method. TOPSIS (The Technique for Order of Preference by Similarity 
to Ideal Solution) method was used to evaluate and rank the projects in each group of investments. 
The desired model in this study was implemented and described step by step in agriculture sector.  
Results show that the recommended model can be used or implemented in other similar organiza-
tions and meet some part of the need in project-oriented organizations in today's world. In the fol-
lowing, the recommended model based on classification approach of projects is presented.  
 
3. Methods and Materials 
 
After presenting the importance of suitable portfolio for organization, we implement this approach 
for the selected case study in an agricultural organization. The organization selected as the case 
study, is active in agriculture sector and consists of two different fields of activities (agriculture and 
horticulture) and a large number of projects in regard with different types of investments. In this 
research the views of 30 experts in the field of agricultural are used and Fig. 1 summarizes personal 
characteristics of the participants.  
  

Years of Job Experience Years of education  
Fig. 1. Personal characteristics of the participants  

>3

3--6

6--10

<10

14

16

<16
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In important stages of decision making, the views of 8 out of 30 experts (8 more important experts 
and beneficiary in the process for evaluation and ranking of projects) have been used. In the fol-
lowing, the stages of presenting a model will be presented in the form of stages in Fig 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
First step: identifying investments baskets (types of investment and business) 
In this section, it is necessary to determine the classification and the project location in recom-
mended grouping. Given the variety of businesses in the organization and variety in investment in 
each field of businesses, this classification has been presented and will be explained in the next 
sections. In this section, conformity of projects with mission, prospects and strategies of the organ-
ization will be explained. If a project is not in conformity with the mission and prospects and strat-
egies of the organization, it will be omitted in this stage (Skaf, 1999; Martikainen, 2002). Also, the 
financial resource approach considered for each group of investments will be determined in this 
stage using organizational strategies (Cooper et al., 2002). 
 
Considering the selected case study, two types of business have been recognized for this case study 
(agriculture and horticulture). In terms of the type of investment, given the case study conducted 
and the use of views of experts in this field of business, it was revealed that all projects in agriculture 
sector can be included in four general groups; that is, obligatory investment, developmental and 
promising investment, R&D investments and recovery and improvement investment in a way that 
all projects of agriculture sector are replaceable in recommended classification. In the following, 
four types of investment projects identified for agriculture sector confirmed by industry experts, are 
described. 
 
●Obligatory projects that are raised on the side of parent organization refer to projects that in case 

of implementation that provide the organization with much revenues although these revenues are 
not computable and measurable quantitatively. If they are not implemented, the organization en-
counters problems such as losing and decreasing water resources. It is notable that all obligatory 
projects will be selected for implementation. Hence, their implementation priority is determined 
given their evaluation results. 
●Developmental and promising projects, projects consisting of market development, development 

of products in relation with business and capacity development. Projects such as cultivation gardens 
fall into this group. 
●Research and development projects consisting of projects with risk and lack of higher certainty 

that have higher expected efficiency level and the organization has little experience about the im-
plementation and administration and the technology used in these projects creates competitive ad-
vantage compared to other projects. These types of projects have higher complexity compared to 
other projects. Thus, the strategic orientation of the organization is more sensible in these types of 

Fig. 2. Four steps for categorizing, evaluating and selecting investment projects 
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projects, projects like construction of green house for seeding production are grouped in this cate-
gory. 
●Land reclamation investment has consisted of projects which are conducted for preservation and 

continuity of production. In other words, this group consists of investments for the purpose of con-
tinuing company activities. For example, in agriculture sector, investment in lands for the purpose 
of improving the quality of soil and drainage are considered among the projects of this group of 
investment. 
 
In the end, given the point that the projects inside a basket compete with each other for obtaining 
resources, projects with similar investment and field of business, must be put inside the same basket. 
In Table 2, compartment portfolio has been considered that is observable for case study in agricul-
ture sector. Given the points mentioned, it is concluded that evaluation and ranking indexes of pro-
jects are different in various investment groups that are discussed in the following. 
 
Table 2  
Suggested category for projects as case study in agriculture sector 

                Type of   businesses 
 
 

Type of investments 

Mission, prospect and strategy of organization in two businesses 

Business unit1 
(Agronomy) 

Business unit2 
(Horticulture) 

Obligatory   

Development and promising   

Research and development or R & D   

Land reclamation investment   

 
Second step: Determining the importance of qualitative and quantitative approaches in evaluation 
of different investment projects. 
 
According to studies carried out by Dutra et al. (2014), on evaluation of projects, three groups of 
qualitative, quantitative and combined approaches have been used. Although financial criteria are 
considered among the major factors in prioritizing projects, the projects cannot be evaluated and 
prioritized using only these criteria. Thus other cases such as alignment with applied missions (pro-
grams), balance between different types of investment projects, etc., should also be considered 
(Levine, 2005). Given this point and literature review of the topic, it was revealed that combined 
approaches show (produce) better results in practice. Therefore, two general groups of quantitative 
(financial approaches) and qualitative (strategic approaches) criteria are considered for evaluating 
projects. Each of these criteria can be used in combined form given different investments. Thus, it 
is required to determine the criteria used and their importance in each category of the investments. 
Since all projects are not similar, we must have a portfolio and qualification model for any type of 
projects (Cooper et al., 2002, 2006; Levine, 2005). For example, some types of projects called 
preservation projects exist that support the products and continuous services. If these projects are 
prioritized by the same criteria as other projects, they may not achieve much rank in the profit value 
section, and if a threshold is considered for NVP (Net present value) index, they may not pass 
screening stage; however, if these kinds of projects are rejected, it may incur losses for the organi-
zation. Hence, these obligatory projects will be evaluated using different aims and indexes. Also, it 
is possible that the internal rate of return or net present value could not be measured accurately 
(Levine, 2005), In such cases, like R&D projects, lack of certainty is high due to the novelty of the 
projects and the use of qualitative criteria is more appropriate (Cooper et al., 2002, 2006). Therefore, 
these types of projects cannot be combined with other cases or a similar evaluation pattern cannot 
be used. Thus, by studying the literature of the subject and using the opinions of 30 experts, it was 
concluded that in new projects like R&D due to the lack of certainty, the use of qualitative criteria 
is more appropriate. Also, it is far better to evaluate obligatory projects with qualitative approaches 
such as strategic indexes. The importance of quantitative indexes for developmental and promising 
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projects and also recovery and reclamation projects is much more compared with qualitative in-
dexes. Since uncertainty of the data is not significant. Fig. 3 represents the degree of importance of 
qualitative and quantitative indexes (financial and strategic) for evaluating Projects.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
As it is clear in developmental and promising projects, the degree of importance of financial ap-
proaches is more and in obligatory projects the importance of using strategic approaches is more. 
In the following, it is necessary to decide on the degree of importance of financial and strategic 
criteria in different investment projects. In this field, the opinions of 8 experts were used. Table 3 
shows the degree of importance of financial and strategic criteria in different investment groups. 
 
Table 3   
The degree of importance of financial and strategic criteria in different investment groups in agri-
culture sector 

 Investment type 

Evaluating criteria Obligatory R&D Reclamation and recovery 
Developmental and 

promising 

Financial criteria 0% 20% 60% 65% 
Strategic criteria 100% 80% 40% 35% 

 
The following important points can be stated about different financial and strategic criteria: 
 

 To make a comparison among different projects, it is required that a conventional measure-
ment system be established (Meredith, 2006; Kerzner & Mantel, 2008; Cooper et al., 2000). 

 
 To ensure the maximum efficiency for a category of selected projects, fixed and related 

criteria with business strategies of the organization must be used in selection process (Pinto & Mor-
ris, 2004; Meade and Presley, 2002). This leads to logical competition among projects. 
Moreover, information available for decision-makers (DM) is not generally complete. Thus, the 
criteria should be selected that required information about them is achievable. 
 

 Also, there should be a clear definition of the criteria used for supporting decision-makers 
since criteria for checking a portfolio is only applicable if they are perceivable for decision-
makers (Kerzner, 2006; Liesio et al., 2007; Meredith & Mantel, 2008; Tzeng & Huang, 
2011). 

 
However, there is not an agreement over the point that what criteria must be used. As a result, each 
organization tends to choose criteria that have the highest importance to the organization. Incorrect 
choice of decision-making indexes can lead the organization toward bankruptcy in achieving the 
strategic objectives (Padovani et al., 2010). In the following, the method of selecting financial and 
strategic indexes and their evaluation are discussed. 
 

 
   

    Financial ApproachStrategic Approach                                                                                      

Obligatory projects    R&D projects     Reclamation and recovery projects      Developmental and promising projects         

More appropriacy of using financial approaches 

More appropriacy of using strategic approaches 

Fig. 3. The importance of financial and strategic approaches in evaluation of different investment projects 
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Third step: Identifying appropriate financial criteria and their importance factor in each cat-
egory of investments  
 
Considering the literature review about financial criteria used in single evaluation of projects and 
the use of an open questionnaire and the opinions of 30 experts in investment ultimately, 10 finan-
cial criteria of higher importance were identified. Then, two steps were taken to obtain more appro-
priate indexes. 1- Eight main experts were separately given a questionnaire consisting of all desired 
criteria and each member of the group was asked to assign a score from 1 to 10 to each of the 
criteria. After completing the questionnaire, the result was confirmed using the statistical analysis 
software SPSS in terms of reliability (Cronbach Alpha for questionnaire result was 0.722). 
2- Then, the questionnaire consisting of the scores of the group members, were collected in a central 
station and the mean of points obtained for each criterion from experts’ opinions was determined, 
and the criteria that achieved higher than 7 were selected as the final criteria (Azar & Rajabzadeh, 
2012). So out of 10 criteria, 5 more important criteria were obtained for using in decision-making 
and the validity of selected criteria was confirmed by experts. Results are observable in table 4. 
 
Table 4   
Obtained financial criteria by using literature review and experts opinions   

Accepted/ 
Rejected 

Average ratingDefinition Criteria Raw 

 8.8 
IRR is the interest rate at which the net present value of all the cash flows (both posi-
tive and negative) from a project or investment equal zero (NPVE=0) 

IRR or IRRE 1 

4.8 Mean of profit index or annual current value of investment API 2 

 7.6 
The payback period (PBP) is defined as the period of time (in years) required to break 
even on the initial economic investment. (without considering time value of money) 

PBP-s 3 

8.4 Profitability index = present value of future cash flows / initial investment NPVE/TC 4 

 6.2 
Accounting rate of return (ARR) is the ratio of estimated accounting profit of a project 
to the average investment made in the project 

ARR 5 

5.1 The total discounted benefits are relative to the total discounted costs B/C 6 

 9.8 
Net Present Value (NPV) is the difference between the present value of cash inflows 
and the present value of cash outflows 

NPV or NPVE 7 

 4.8 
A profitability ratio that measures what percentage of total revenues is made up by 
operating income 

Operating margin 
ratio 

8 

 4.2 The amount of project’s financial facility relative to the obtaining project’s financing
Share of facilities 
relative to the fi-

nancing 
9 

 8.1 
Return on investment (ROI) measures the gain or loss generated on an investment 
relative to the amount of money invested 

ROI 10 

 
In the next stage, the importance weight of financial criteria (IRRE, PBP-S, NPV, NPVE/ TC, ROI) 
must be determined. To find a suitable model, care must be taken that, in general, there is not a 
special rule or universal prescription for this purpose, the judgment of the experts and methods such 
as brain storming, Delphi, etc., have been developed. In this study, AHP (Analytic Hierarchy Pro-
cess) method due to its hierarchical structure and possibility of reviewing tangible and non-tangible 
factors, has been recognized as an appropriate method for determining the weights of financial cri-
teria whose stages are explained in the following. Hierarchy analysis process was first raised by 
Saaty in 1980 and has had plenty of applications in solving managerial, economic and social prob-
lems. Hierarchy analysis process provides a structure and framework for group cooperation and 
participation in making discussions or solving problems. There are three basic principles in analyt-
ical thinking of an AHP technique: principle of hierarchy tree drawing, determining priorities and 
principle of logical compatibility judgment (Azar & Rajabzadeh, 2012). Therefore, at first, the hi-
erarchy structure for determining the weights of financial criteria was considered as Fig. 4. 
 
 
 

 
 
 
 

Financial Criteria 

NPV /IIRRNPV ROI PBP-s 

Fig. 4. Hierarchy structure for determining weights of financial criteria 
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In hierarchy analysis process, measuring the values of relative importance and priorities from pair 
comparison of its criteria is done relative to choices or criteria and using spectrums from 1 to 9, 
where 1 is indicative of equal weight between two factors and 9 is indicative of the high importance 
of a factor relative to another factor. Thus, given the hierarchy structure of financial criteria, a ques-
tionnaire was designed. Then 8 experts in the field of investment and portfolio management were 
asked to state separately the relative weight of each pair of financial criteria pair to pair using a 9 
degree scale and give it to the researcher. In this way, the viewpoints of experts were collected in 
the form of a questionnaire that has been summarized in table 5. Then, the data of the table were 
given to EXPERT CHOICE software and the results were obtained using GAHP (Group Analytic 
Hierarchy Process) as Fig. 5. 
 
Table 5  
Comparison of different financial criteria 

ROI PBP-S IRR NPVE/ I NPV  

(4,3,2,3,4,2,2,2) (3,2,1,3,3,3,3,2) (2,1,0.5,1,3,1,1,2) (3,2,1,2,1,0.5,0.5,1) (1,1,1,1,1,1,1,1) NPV 
(3,3,2,4,4,1,1,2) (2,3,1,2,3,2,2,1) (1,0.5,0.5,0.5,2,3,3,2) (1,1,1,1,1,1,1,1)  NPV/ I 

(1,3,2,3,2,1,1,3) (2,3,2,2,1,3,3,2) (1,1,1,1,1,1,1,1)   IRR 

(1,2,2,1,0.5,0.5,0.5,0.5) (1,1,1,1,1,1,1,1)    PBP-S 

(1,1,1,1,1,1,1,1)     ROI 

 
 
 

 
Fig. 5. Weight obtained for financial criteria using expert choice software (CR = 0.05) 

 
In AHP method we can ensure precision of responses of experts by calculating incompatibility rate. 
Compatibility ratio 0.1 or less, states acceptable compatibility rate in paired comparisons (Saaty, 
1990). If compatibility rate is more than 0.1, judgments may be contradictory and they have to be 
reconsidered. As it is clear in the output of this analysis, incompatibility rate is less than 0.1 and 
thus, it is not necessary to reconsider the questionnaires. In the next stage, the weight of each of the 
financial criteria has to be obtained in a way that total financial weights in each type of investment 
has to be according to the values obtained in Table 3 in previous selection. Table 6 was obtained 
based on these issues. 
 
 
 

NPV
26%

IRR
22%

NPV/Investment 
cost
22%

ROI
15%

PBP
15%
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Table 6   
Weights of financial criteria in each of investment group    

Importance of financial criteria in different 
investments  

Weight 
resulting from 

AHP 
Criteria   
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0.170 0.157 0.052 0 0.262 NPV 1 

0,144 0.133 0.044 0  0.223 IRR 2 

0.143 0.132 0.044 0 0.220 NPV / (Investment Cost) 3 

0.096 0.089 0.029 0 0.149  (Investment Cost)/Net Profit Average ROI = 4 

0.094 0.087 0.029 0 0.145 PBP-s 5 

65% 60% 20% 0 100% Total (in percent) 6 

 
 
Fourth step: Identifying appropriate qualitative criteria and the weight between them in each 
group of investment 
 
Qualitative criteria consists of criteria whose evaluation and measurement is difficult. Among qual-
itative criteria, the probable cases of success in technical terms, probability of success in market, 
profitability, size (amount) and need of market, organization’s market share, accessibility of re-
sources, degree of competitiveness, environmental limitations and organizational guidelines, rec-
ommended strategic orientation, product advantage, market attractiveness, the ability to create a 
competition, technical feasibility, risk and return, etc. can be considered as main criteria in qualita-
tive evaluation of projects (Martino,1995; Dutra et al., 2014; Cooper et al., 1997 & 1998).  
 
In this section, 5 major qualitative criteria and 35 sub-criteria were selected by studying the litera-
ture review and opinions of 30 experts. Then the list of qualitative criteria was given to the 8-
member expert group for reviewing and final approval. At the end, the reviewed and improved list 
consisted of 20 qualitative criteria that have been described in Table 7. To find the weight among 
criteria in Table 7, Delphi method was preferred due to the large number of criteria and sub-criteria. 
Thus, after consulting with experts, the weight of each quality criterion was determined with the 
consensus of the group of eight experts for different investment projects according to Table 7, in a 
way that the total weight of quantitative criteria is based on Table 3. 
 
If it is observed that the weight of strategic criteria, relative advantage of product, market attrac-
tiveness, technology, risk and returns in four determined investment are different, it is indicative of 
the point that different qualitative criteria have to be used in different investment projects and the 
importance degree of these criteria can be different in various investment projects. 
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Table 7  
Qualitative indexes and their related weight using Delphi method in different investments 
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Criteria 

Importance of qualitative criteria 

 in different investments 
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1 Strategic criteria 80% 40% 22% 20% 

C11 
Matching with strategy 1: development of activity at economic 

scales using update technology 
5% 5% 7% 10% 

C12 
Matching with strategy 2: development of water resources and im-

proving their operation system 
15% 5% 0 0 

C13 
Matching with strategy 3: development of research and practical 

training 
5% 5% 0 0 

C14 
Matching with strategy 4: product development (increasing product 

supplying new products) 
0 5% 6% %10 

C15 
Matching with strategy 5: product extension (quality improvement, 

brand development) 
0 5% 0 0 

C16 Social benefits 15% 3% 4% 0 

C17 Improving competitive advantage 10% 5% 0 0 

C18 Job creation 20% 2% 0 0 

C19 Effect of project on organization’s business(es) 10% 5% 5% 0 

2 Relative advantage of product 0 10% 0 0 

C21 Better response to customer needs 0 5% 0 0 

C22 Product differentiation from customer perspective 0 5% 0 0 

3 Market attractiveness 0 10% 8% 6% 

C31 Market size, market growth and future potentials 0 5% 4% 3% 

C32 Possibility of rational competition in industry 0 5% 4% 3% 

4 Technology 20% 15% 5% 5% 

C41 Degree of organization business with technology 4% 4% 2% 0 

C42 Certainly of technology access 6% 4% 0 0 

C43 Certainly of access to the quality and quantity of water resources 6% 2% 0 2% 

C44 appropriate atmospheric and soil conditions of area 0 1% 3% 2% 

C45 Access to raw material 4% 4% 0 1% 

5 Risk and return in implemented similar projects 0 5% 5% 4% 

C51 Expected achievement rate 0 2% 4% 3% 

C52 Degree of certainty of profit and Returns estimation 0 3% 1% 1% 

 Sum 100% 80% 40% 35% 
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Fifth step: Ranking investment projects in each investment group 
 
In regard with project selection, Liesio (2007) suggested that simple and clear strategies that con-
sider multiple criteria can be accepted by business decision-makers, even these criteria require much 
information. In this stage, given the criteria and qualitative and quantitative sub-criteria and weights 
obtained in previous stages, the ranking of projects in each investment group is taken down. For 
this purpose, TOPSIS technique will be used according to experts’ opinion. This method was pre-
sented by Hwang and Yoon (1981) and consists of following implementation stages: 
 
Step (1): creating the decision-making matrix: 
 
The structure of this matrix is given as follows,  

	
			
:

	 		 					
:

				

… …

: 	 : 	 :

	 	

: 	 : 	 :

	 	

			 								 		 			… 			…
 

 
 

where rij shows the value of Ai (Alternative) based on Cj (Criteria).  

Step (2): Calculating normalized evaluation matrix. The aim of this step is to draw normalized ma-
trix with values between 0 and 1. In this way, the normalized value for each member of matrix is 
calculated in Eq. (1) as follows, 

2

1

, 1,..., ; 1,...,ij
ij m

ij
i

r
r i m j n

r


  


 

 

(1) 

Step (3): Calculating normalized weight matrix. In this step with having the weight of criteria and 
normalized matrix, we calculate normalized weight matrix using Eq. (2): 

ij j ijV W r   (2) 

Step (4): Determining the positive and negative ideal limits. In this stage the positive and negative 
ideals are calculated using following relations: 

     max | , min | | 1,..., | 1,...,ij b ij c jA v j C v j C i m v j n        
(3) 

     min | , max | | 1,..., | 1,...,ij b ij c jA v j C v j C i m v j n           (4) 

In a way that Cb is the positive criteria and Cc is negative ones. 

Step (5): Calculating the distance of alternatives from positive and negative ideal limits by using 
following formulas: 

2
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d v v i 



    
 

(5) 
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(6) 

Step (6): Determining ranking criteria using proximity index. In this step, also each Investment 
projects will be ranked using following formula: 

i
i

i i

d
cl

d d




 


 
(7) 

Cli
+ will be a value between zero and one. The closer the alternatives are to ideal solution; this value 

will be closer to one. In this study, decision-making matrix has been obtained by considering quan-
titative and qualitative criteria and final matrix showed in Table 8.      

As it was revealed, the weight of each criteria in different types of investment is different and is 
determined based on the projects type of the portfolio. In regard with Table 8, it is necessary to pay 
attention to following points: 

 Weight of each of the quantitative criteria is achieved using paired comparison method and the 
weight each of the qualitative criteria and sub criteria has been achieved using Delphi method in 
previous steps. 
 The weight of criteria and sub criteria in the evaluation of investment projects is determined 

based on the type of investment. 
 Index nature refers to the nature of the indicators in either in the form of + (The more, the 

better) and or in the form of - (The less, the better). 

 Given the different nature of projects in each portfolio, only same projects from the point of 
view of investment and business must be evaluated and compared in one portfolio. 
Quantitative criteria such as NPV, IRR, etc., can be obtained from the output of Comfar software, 
also qualitative information of the projects by using of spectrums is achieved and can be converted 
into quantitative information. 

Although, the best methods are methods that use distance and rating scales or bipolar scales.  In this 
way, with algorithm formulation of TOPSIS in related software, investment projects in different 
groups are evaluated using the qualitative and quantitative criteria. Finally projects inside each port-
folio are ranked and in the end, given the financial resources considered for each group (category), 
top projects in each investment category are chosen. 

Table 8 
Use of TOPSIS and weight obtained from AHP and Delphi methods for ranking projects 
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4. Discussion and conclusion  

This article seeks to present an effective model by categorizing projects of investment in a case 
study in agriculture sector for evaluating and ranking of investment projects. It is obvious that the 
same approach cannot be used for comparing among all projects in decision-making process. For 
this purpose, a model has been presented for categorizing based on business and type of investment 
in agriculture sector (as case study). In this type of categorizing, an appropriate model has been 
presented for evaluating and selecting of investment projects. In presented model, the importance 
of qualitative and quantitative approaches has been described for evaluating of different types of 
investment projects. In this paper, an attempt is made to use bottom-up approach for a strategic 
alignment of projects with organization’s goals and business strategic of the organization. Total 
allocable financial resources to each group are determined by top managers of organization. On the 
other hand, the top-down approach will play a critical role in strategic orientation of organization 
(Cooper et al., 2002). 

In this article, the most important quantitative criteria that can be used in the evaluation of invest-
ment projects were identified using experts and AHP was used to calculate the importance factor of 
the criteria. Also the most important qualitative criteria were identified and selected using literature 
review and expert's opinions and were weighted using Delphi method. The best approach for eval-
uating and selecting of projects in an investment category is the use of combined approaches that 
in this paper, the importance of different criteria has been explained in evaluation of different types 
of projects. In this way, investment projects in different categories were evaluated and ranked using 
qualitative and quantitative criteria and TOPSIS technique. 

In selection process of projects, Optimizing models (such as zero and one integer programming) are 
able to consider the interaction among projects such as resources dependency, budget constraints, 
technical and market interactions and program considerations (Martino, 1995). 

If there are too many projects to be analyzed, we can omit the projects which are not in conformity 
with the missions of organization by initial review in order to make selection process simple (Pinto 
& Morris, 2004). Hence, in this way, there will be less need to information about projects in order 
to put it into decision matrix. The balance between projects is an important issue that can be con-
sidered by focusing on different aspects such as the proportion of early return projects versus late 
return projects, the proportion of short term period projects versus long term period projects, the 
proportion of low risk projects versus high risk projects, etc. Although the model introduced for 
categorizing, evaluating and selecting projects in agriculture sector have been discussed, but the 
results of study can be generalized and developed and will be more tangibly analyzing through 
using appropriate techniques and real data related to the projects of an organization.  
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