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Abstract—The enterprise’s dependency on Information and 
Communication Technologies (ICT) resources is essential, which 
cover their several business and operational activities. Enhancing 
operational capabilities, advancing working environment, and 
improving employees skills are major benefits provided by 
modern ICT resources. The real pressure is on organizations to 
upgrade the ICT infrastructure with latest development to 
compete in the market. This research investigates the role of ICT 
projects in an organization from investment, benefits and 
evaluation perspectives. Based on the literature review, the 
conceptual framework proposed to understand the relationship 
between ICT project’s investments, benefits, and evaluation. The 
main purpose of this study is to investigate the approach of 
enterprises toward ICT investments. Moreover, to understand 
the type of ICT evaluation strategies that practicing by 
organizations. Therefore, the proposed framework is applied and 
validated through multiple case studies to confirm the list of 
variables collected from literature review. The conducted 
investigation will help to certify the findings of literature review 
through selected case studies. The analysis of responses presented 
in different format to understand the current role and status of 
ICT projects; investment, benefits and evaluation performed in 
different organizations. The outcome of this study will addresses 
substantial factors and offers references for the organization to 
build their ICT investment and evaluation model. The type of 
ICT investment, benefits, and measurement models extracted in 
this research can act as a reference for the organization to 
develop their own ICT investments policies. 

Keywords—ICT projects; ICT investment; ICT benefits; ICT 
evaluation strategies 

I. INTRODUCTION 
Information and Communication Technologies (ICT) 

resources are covering major part in executing organizational 
operational activities and in increasing business growth. 
According to the facts and figures the enterprises are investing 
large amount on implementing and enhancing ICT 
applications to take competitive advantage. The Gartner 
reported in January 2020 that overall global ICT spending will 
reach around $3.9 Trillion in the end of this year [1]. This 
highlights the dependency, importance, and impact of ICT 
investments over enterprises. The ICT investment is 
reasonably increasing every year due to latest technological 
development and new business strategies. It is ultimately 
improving the business growth and reducing the human 
efforts, through automating the business processes [2]. 

The main purpose behind big ICT investments are many as 
discussed in previous studies. Supporting business architecture 

[3], increase productivity [4], creating electronic services [5], 
digital marketing [6], enterprise and decision support systems 
[7] are some of the factors that require more investments from 
the organizations. The ICT investments has been categorized 
in different sectors such as devices, data center, enterprise 
systems as illustrated in Fig. 1. The list of sectors defined by 
Gartner, by mentioning the amount of investment for each 
category. It can be seen from the figure that out of five 
categories the maximum amount invested on “communication 
services”, whereas the least amount is investing on “data 
services”. 

The ICT investments creates numerous benefits to the 
organizations. The list of benefits identified in literature has 
divided in two different types: (i) tangible benefits and 
(ii) intangible benefits [8]. Tangible benefits are those, which 
can be measured using quantitative strategies such as return on 
investment, cost and revenue ratio, return on assets and by 
using other financial formulae [9]. On the other side, 
intangible benefits are related to those factors, which cannot 
be measured using direct equation. Indeed, these factors are of 
qualitative nature that requires multiple questions to be 
answered during evaluation process. In one of the report, 
intangible benefits are also known as value on investment, 
illustrates as the number of values ICT investment generated 
in the organization [10], [11]. The list of benefits discussed in 
previous researches are known as data quality and decision 
making process [12], and communication skills [13]. 

The evaluation of ICT investment is a complex but 
essential procedure regularly applied in the organization. It 
can provide the status of ICT resources in the organization 
before and after implementation. There are different 
evaluation strategies proposed in earlier researches. The 
traditional approach is known as financial approach, which 
provide the direct benefits generated from the particular ICT 
application [14]. Other type of evaluation methodologies 
discussed by [15] are formative and summative approach. 
Recently, the value on investment is commonly used and 
applied by different organization. The idea behind this kind of 
evaluation is to measure the data quality generated by any ICT 
investment [16]. For measuring the benefits from value’s 
perspective has been modified and applied various time [11], 
[17] as this provide the new way for measuring the ICT 
investments. Still the measurement process of ICT benefits 
evaluation is under progress due to its vast implications on 
organization can be categorized as financial and non-financial 
benefits. 
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Fig. 1. Worldwide IT Spending Forecast (in Billions of U.S. Dollars) [1]. 

The main problem undertaken in this research is “What are 
the major ICT investments organizations are doing and in 
which sector? and how they evaluate those investment”? In 
addition, the study examined the most and least invested ICT 
sector in the organization. As companies are investing large 
amount on ICT but still there is complexity involves in 
evaluation approaches. A strategy that can evaluate the both; 
return and value generated from those investments [18]. 
Likewise, the problem sub-categorized in this study to observe 
the most common approaches organization are employing for 
measuring the benefits created by the particular ICT 
investment. The other supported questions that will be 
explored in case studies are risk involvement and prefer time 
of measurement such as pre or post. 

The remaining paper has structured as follows. The next 
section explained the investment and evaluation status in 
previous studies. It will help to extract different questions to 
be asked in case studies during investigation. Section III 
discussed about the methodology applied in this study. In 
addition, the proposed framework is explained in that section. 
Section IV will talk about the implementation steps applied. It 
will also provide the detailed analysis on number of questions 
asked from different case studies. Finally, the last section will 
conclude this paper followed by proposing the future work. 

II. ICT PROJECTS: INVESTMENT AND EVALUATION 
The role of ICT in an organization is important to run 

different information systems. Apart from big investments on 
information technology (IT) infrastructure, utilization of those 
resources is the main concern of the organization [19]. To 
know the status of ICT resources organization used different 
type of evaluation strategies. Traditionally, financial 
approaches such return on investment and return on assets are 
commonly known for measuring the return from any 
investment [20]. Currently, the progression in evaluation 
techniques suggested different other methodologies such as 
non-financial approach [21], portfolio management approach 
[22], economic approach [23], balanced scorecard [24], and 
others. 

The development in ICT evaluation strategies is 
progressed due to high integration of ICT resources in 
business communities. The increase of ICT resources in 
organizations created positive impact over developing new 

ICT evaluation strategies. The use of ICT applications can be 
realized by reviewing the previous work presented in different 
countries. For example, ICT involvement in Spanish class 
room system for learning activities [25], ICT household 
resources evaluation in Polish [26], and assessment of ICT 
tools in Switzerland [27]. In addition, different researches 
presented to measure the ICT involvement in communities 
such as relationship between ICT and environment quality 
[28], ICT and health industry [29], ICT and productivity [30]–
[32], ICT and teaching environment [33]–[35], last but not the 
least ICT dependency in building electronic services [5], [36]. 

The above paragraph highlights the major development in 
organizations are highly depending on ICT resources. 
Therefore, this study investigated the organization’s point of 
view on measuring those investment. The summary of 
common evaluation strategies presented in Table I. The 
traditional financial approach does not provide the 
comprehensive report as it will just calculate the return from 
particular investment [9]. On the other side value on 
investment (VOI) is new addition in evaluation strategies, 
which can describe what type of values ICT resources 
provided to the industry. There is a progressive development 
in VOI based strategies presented in previous work such as 
moving from ROI to VOI [10], discussed the purpose and 
objectives of measuring non-financial factors. Those factors 
can be helpful for the organization that are public and non-
profitable, where they do not consider more about return on 
investment rather their major concern is how much value 
generated by the ICT resources. 

TABLE I. ICT PROJECT EVALUATION APPROACHES 

Approach Major 
Category 

Pre or Post 
Evaluation Methodology 

Return on 
Investment 
[37] 

Financial 
Approach Post 

By calculating the ratio 
between the investment and 
generated returns. 

Value on 
Investment 
[10] 

Non-
Financial 
Approach 

Post 

Generally, it uses different 
dimensions for 
measurement such as; 
organizational impact, 
community impact and 
others. 

Giga 
Information 
Framework 
[38] 

Portfolio 
Manageme
nt 
Approach 

Pre  

It’s a project based 
approach used by 
decomposing the objectives 
of the project and predict 
the potential impact. 

VMM [39] 
Multi 
Dimension 
Approach 

Pre 
Evaluating the potential 
performance of the project 
by adding multiple 
dimensions and phases.  

IDA-VOI 
Approach 
[11] 

Multi 
Dimension 
Approach 

Pre and Post 
Depends on multiple 
domain and dimensions like 
cost-benefits analysis and 
value analysis. 

Information 
Economics 
[23] 

Integrated 
Approach Pre 

Integration of multiple 
approached used in this 
techniques such as ROI, 
NPV. In addition also 
combining dimensions for 
measuring value on 
investment.  
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The ICT investment are generating numerous benefits 
need to be evaluated using proper technique. According to 
[40] the ICT values are directly related with the main 
objective of ICT investment. For example, if the organization 
implemented new strategy for data integration and backup 
system, the benefit from this project will be known as 
“informational benefits”. Whereas, these benefits cannot be 
assessed using ROI formula. It will require different type of 
questions to be examined properly. Meanwhile, there are 
different issues highlighted by the scholars while measuring 
these type of benefits. For example, due to their implications, 
there is no direct formula for evaluating the list of 
informational benefits [41]. Therefore, this research took a 
small step towards proposing a framework for measuring 
different types of investment as discussed in following 
section. 

III. METHODOLOGY 
The research methodology is a procedure to develop 

detailed and step-wise approach for attaining the answers of 
problems discussed in this study [42]. Therefore, the research 
framework as shown in Fig. 2 illustrating the overall approach 
taken in this study to discover the solution for the research 
questions. As evident from the figure the research considered 
the case study strategy in this study for data gathering. This 
type of approach is commonly used, which provides the latest 
experiences of the major stakeholders in the case studies [43]. 
Moreover, the case study is appropriate in this kind of 
research, where detailed analysis and company’s procedures 
are investigated on behalf of research question [44]. The case 
study approach is commonly used in previous researches, 
specifically in the field of ICT investment and evaluation 
[45]–[47]. 

Therefore, based on the findings from literature review the 
list of questions have been extracted. The questions asked 
from each case study for inquiring about their approach on 
ICT investment, benefits, and assessment procedures. 
According to the Fig. 1, the first two phases has covered with 
the help of literature review. The questionnaire developed 
with the help of previous work, therefore, each question is 
properly referenced to the original work as mentioned in the 
next section. The purpose of referencing the questions from 
literature review, is to validate the construct developed in this 
study, which has been presented earlier from different 
scholars. Another main idea was to integrate multiple theories 
presented by different scholars in one framework. 

The next phase in the model is the selection of case studies 
and inquire about basic idea of ICT project investment; known 
as Phase-3. The first question investigates in this phase is to 
understand the objectives behind each investment. To identify 
the purpose of investment is much associated with getting the 
idea of potential impact of ICT resources. Secondly, 
stakeholder’s analysis will be performed to estimate the list of 
beneficiaries. Both of these questions are asked prior to major 
investigation as this phase will provide the basic information 
about the ICT applications and investment. The idea of 
inquiring about ICT project’s objectives and stakeholder’s 
analysis is presented and validated in previous researches [8], 
[48]. ICT applications facilitates different kind of 
stakeholders, this step will help in investigating the further 
research questions. The purpose of investment will also 
identify the number of services it will provide and who will 
receive those benefits. This phase will lead us towards the 
final phase of this model that is Phase-4. 

 
Fig. 2. A Framework for Analyzing the Role of ICT Projects in Enterprise. 
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Finally, the last step in the framework is about to 
investigate the main research problem, described in this study. 
There are number of questions asked as extracted form 
literature review. The first two questions are related to gather 
the information about the type of investment. It will further 
provide the details, whether the amount invested for 
implementing ICT resources or hiring IT staff. The technical 
resources can be data center or ICT infrastructure, and IT 
human resources such as technical staff or IT consultants. 
Furthermore, the third question is about to assess risk 
involvement in those investment, and what is the level of risk. 
The next two queries are related with evaluation type and 
time. Some organizations are only interested in financial 
return, while others can consider qualitative assessment tool as 
well. Evaluation before project initiation or after 
implementation is another research question asked in this 
study. The last question illustrating in the framework is about 
number of benefits achieved from the ICT investment. For 
more clear understanding, the questions related to assessment 
approaches were asked to evaluate the latest ICT project 
implemented in the case studies. From the implementation 
steps it can be understand that the main reason and purpose of 
this study in analyzing the ICT project impacts and benefit on 
selected case studies. 

IV. IMPLEMENTATION, RESULTS AND DISCUSSION 
As discussed in the previous section, the proposed 

framework is divided in multiple stages. The first two phases 
was already executed by reviewing vast literature review. 
During the review process, there are multiple finding 
discovered as follows. The ICT investment are normally 
divided into two categories; (i) technical investments and (ii) 
human resource (IT) investments [49]. The findings suggests 
that both types of investments can be evaluated using same 
strategy. As the evaluation process start by investigating 
number of objectives and list of beneficiaries. The 
identification of both can help us to apply the pre or post 
evaluation smoothly. The research identify the motivation 
behind each ICT investment executed in case studies. The 
implementation steps mentioned in Fig. 2 applied in sequence 
on each study. The generated results from each step are 
discussed in following sub-sections. 

A. Case Studies - Overview 
Data collected from literature review further applied, 

validated, and refined through case studies. As this research 
used qualitative approach, in which single source of data 
cannot provide the detailed analysis [44]. Furthermore, as 
described by [50] that validation of construct using single case 
study does not provide sufficient results if responses collected 
from same organization. However, the idea of selecting more 
than one case study is encouraged several time due to 
repeating the same question and justify the results several time 
by asking from multiple organization [51], [52]. Therefore, the 
framework validation applied on five case studies located in 
Pakistan. 

Based on the data extracted from literature review, the 
structured questions was designed and sent to the 
organizations. The same questionnaires were sent to each case 
study for clear understanding and analysis on collected 

responses. The collected sample size (65) was feasible as 
required sample size in case study research [53]. Table II 
explains the details of each case study, where due to privacy 
issues, the company’s names were kept confidential. The table 
is illustrating the characteristics of collected data from each 
organization. 

TABLE II. SELECTED CASE STUDIES CHARACTERISTICS 

Organization 
Employee ≤ 3 
Years’ of IT 
Experience 

Employee > 3 
Years’ of IT 
Experience 

Total 
Participants 

Educational Institute 4 16 20 
Bank 2 8 10 
Hotel 7 8 15 
Restaurant 5 7 12 
Manufacturing 
Industry 3 5 8 

Table II representing the total number of participants 
selected in this case study. As this research does not sent the 
questionnaire to anyone, but the participant’s selection were 
based on their involvement with ICT project investment and 
evaluation. Therefore, the ICT users were not part of this 
study, but only middle and higher management employees 
were asked to participate in the research. The data showing in 
above table highlighting the average experience of the 
respondent is higher than three years. It indicates the validity 
of the responses is reflecting through their experience. 
Moreover, the maximum participants belong to “educational 
institute”, also it was the biggest organization in this survey. 

B. ICT Projects – Sector Wise Investment 
The first thing that examined by the case studies is to 

understand their sector wise ICT investment. Basically, this 
question is referring to the published report by Gartner, where 
they provided the worldwide ICT investment in different 
sectors [1]. Originally there are five categories, but for making 
it clear we converted into three main categories as shown in 
Table III. The table is representing the yearly investment in all 
categories. The data suggests that maximum investment are 
for the enhancement of ICT infrastructure. The collected data 
is validated through Gartner report also that the 
communication infrastructure is the largest invested sector as 
shown in Fig. 1. According to the collected data, out of the 
three categories mentioned in the table, “software” is the 
lowest investment sector. It can have different reasons: 
(i) software is one time installment, and most of the time they 
run for many year with some updates, (ii) some organizations 
outsource their main software, and (iii) software consist of few 
requirements than ICT infrastructure and electronic services. 
Overall, findings suggests the three major categories are very 
common in the organizations, where they are investing enough 
amount. 

C. Investment on Human Resources (IT) 
The next investigation performed using a similar question 

but for investment on human resources. Scholars have 
discussed this type of investments in previous researches, 
where they suggested that IT consultant, IT staff, and user 
training are part of ICT project’s implementation [18], [54]. 
Therefore, this question is referred to those researches, and we 
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asked the status of investment in case studies. The purpose is 
to estimate overall status of ICT project’s investment. The 
responses were collected in the form of qualitative approach, 
where three options were provided for each category as 
mentioned in Table IV. As showing in the table, IT staff are 
playing major role in the organization and it seems the hiring 
is not happened frequently. It shows that the experience is 
important, and organizations are willing to be consistent with 
the experienced employees and do not want to replace them. 
The table is representing that consultants services are 
commonly taken in the case studies for ICT projects. 
Commonly, they are responsible for the whole project starting 
from the idea till the project implementation. Some 
organizations also hire them for post evaluation and auditing 
services. In addition, some enterprises are interested to 
conduct training workshop often. The table suggested that 
most of them are hiring trainers to train their employees for 
new systems. 

TABLE III. ICT PROJECTS – SECTOR WISE INVESTMENT (PERCENTAGE) 

Organization Software ICT 
Infrastructure 

Electronic 
Services 

Educational Institute 30% 40% 30% 
Bank 20% 30% 50% 
Hotel 20% 30% 50% 
Restaurant 20% 40% 40% 
Manufacturing 
Industry 30% 60% 10% 

TABLE IV. INVESTMENT ON HUMAN RESOURCES (IT) 

Organization IT Staff Consultancy Trainer 

Educational Institute Frequently  Sometime Frequently 

Bank Sometime Rarely Frequently 

Hotel Sometime Frequently Rarely  

Restaurant Rarely Frequently Sometime 

Manufacturing Industry Sometime Frequently Frequently  

D. ICT Projects – Risk Measurement 
The risk involves in every project as with ICT project. 

Most of the time risk assessment are measured using 
percentage or by using values between “low” and “high”, 
whereas based on the situation the values of risk are modified. 
The chances of risks are telling also the size of damage after 
occurring of any bad event. There are many researches that 
have discussed about risk management in ICT projects [9], 
[55]. Accordingly, in this study we inquire about 
organization’s point of view about risk involvement under 
each ICT sector and the chances of damages as shown in 
Table V. To make it clear the study asked about the three 
categorized ICT sector. Based on the collected data, it can be 
clearly seen that “electronic services” are on high risk in all 
organizations except “Manufacturing Industry”. The 
“electronic services” are directly connected with the internet 
and may have vulnerability as dealing with customers using 
online environment. Hacker’s attack on online services is the 
challenging threat for the organization. Whereas the 
“manufacturing industry” has provided few online services, 
therefore, they have low risk involvement there, but “very 

high” for “software” and “ICT infrastructure” as there major 
work related with these two categories. As per the analysis, 
low risk means, the organization has backup for those 
resources or not fully dependent on it. However, the very high, 
high and low risks refer to the chances as well as the size of 
damage, if any bad event happened with those resources. 

TABLE V. ICT PROJECTS – RISK MEASUREMENT 

Organization Software ICT 
Infrastructure 

Electronic 
Services 

Educational 
Institute Low High Very High 

Bank High High Very High 

Hotel Low Very High Very High 

Restaurant Low Very High Very High 
Manufacturing 
Industry Very High Very High Low 

E. ICT Projects – Evaluation Type 
The next phase of this study is to explore the enterprise’s 

approach towards evaluation of ICT project. For this, we have 
provided the major categories of ICT evaluation approaches to 
the participants to know what they are practicing commonly. 
The main reference to this question are [9], [56] where 
researchers provided different types of categories for assessing 
the ICT investment. Although, the time of evaluation also play 
a major role in measuring the impact of ICT resources that has 
discussed in next section. The selected common ICT project 
evaluation approaches with the responses are shown in 
Table VI. The question arose in front of respondents by asking 
their opinion about what they are practicing. The financial 
approach used to calculate the return from any investment. 
Most common approach used by all is “ROI”. Same is not the 
case with non-financial approaches, some of them used “VOI” 
based approach for some projects but not very common. 
Normally, VOI based approach are useful to know about how 
much value the users or customers received from any ICT 
project. The example of values are discussed by [13] in the 
form of organizational values generated by ICT resources. 
Finally, some organization also apply strategy based approach 
for evaluation, such as portfolio management. Hiring of 
consultant agency for assessment is the next option asked in 
this study, which is not very common strategy in the case 
studies. 

TABLE VI. ICT PROJECTS – EVALUATION TYPE 

Organization Financial 
Model 

Non-Financial 
Model 

Strategic 
Approach 

Consultant 
Agency  

Educational 
Institute ROI VOI No Based on 

Project 

Bank ROI Based on 
Project Sometime Yes 

Hotel ROI Based on 
Project Sometime No 

Restaurant ROI Based on 
Project No No 

Manufacturing 
Industry ROI VOI No Yes 

*ROI: Return on Investment 
*VOI: Value on Investment  
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F. ICT Projects – Evaluation Time 
This section is directly associated with the previous 

section, where the time of approach explored. ICT project 
evaluation strategies are commonly divide in two categories; 
pre-evaluation and post-evaluation. Mainly, the question is 
extracted and referenced from the work applied by [57] where 
they categorized the evaluation strategies into four different 
types as mentioned in Table VII. According to the collected 
data, it is evident that all organization are curious about 
measuring the ICT investment using any approach. Therefore, 
the following table is showing the acceptance from all cases 
and highlighting the positive use of evaluation strategy. Most 
of the respondents agreed that there is a proper mechanism for 
evaluating the ICT project. Sometime, they do it before 
implementing it and sometime after. The project based 
evaluation is also a popular way in case studies, where impact 
of project evaluated after its execution. It is more direct 
approach when the implications of ICT resource can be 
measured based on the project’s objectives. Finally, most of 
the organization practicing ICT evaluation on yearly bases as 
well. This type of evaluation is not related with particular 
project, rather it provides the comprehensive analysis on a 
performance of ICT resources in a complete lunar year. 

G. ICT Projects – List of Benefits 
Finally, the last questions asked in this study was related to 

number of benefits ICT project can generate. The question is 
referred to the study where they identify different type of 
benefits such as tangible benefits and intangible benefits [58]. 
Therefore, we select a mixed list of benefits extracted from 
[58] and asked from the case studies to find out their consent 
on each, if they agreed or not as illustrated in Table VIII. The 
purpose was to identify if case studies are supporting the 
variable and consider those variables as one of the benefits of 
ICT project or not. Regarding, “information quality” and 
“assets security” got full confidence from all case studies as 
the performance of these resources can be enhanced by ICT 
project. The remaining two variables, “employee skills” and 
“customer satisfaction” received partial agreement from case 
studies. Both of these benefits are kind of intangible benefits, 
which can have conflict of agreement. In previous studies, all 
of these benefits have been discussed and validated through 
number of items [40], [59] and confirmed as ICT benefits. The 
results presented in this section provide the comprehensive 
analysis on collected data, purely based on participant’s 
responses from case studies. The list of benefits selected in 
this study were four, but it can be many, which can be 
identified based on the objectives of ICT project. 

TABLE VII. ICT PROJECTS – EVALUATION TIME 

Organization Pre-
Evaluation 

Post-
Evaluation 

Project 
Based 

Yearly 
Bases 

Educational 
Institute Yes Sometime Yes Sometime 

Bank Yes Yes Yes Yes 

Hotel Yes Yes Yes Yes 

Restaurant Yes Yes Yes Yes 
Manufacturing 
Industry Yes Sometime No Yes 

TABLE VIII. ICT PROJECTS – LIST OF BENEFITS 

Organization Information 
Quality 

Assets 
Security 

Employee 
Skills 

Customer 
Satisfaction 

Educational 
Institute √ √ X √ 

Bank √ √ X √ 

Hotel √ √ √ √ 

Restaurant √ √ √ X 
Manufacturing 
Industry √ √ √ X 

V. CONCLUSION 
ICT project are playing major role in organizational 

development and business growth. The study presented the 
idea of examine the current status and practice enterprises are 
doing for ICT project’s investment, evaluation, and benefits. 
The list of questions are extracted from related work, which 
further validated through multiple case studies. Therefore, the 
variable collected from related work has confirmed by 
selected case studies. The results indicated that organizations 
are doing most of the investment on building ICT 
infrastructure. Whereas electronic services considered on high 
risk zone. Return on investment selected as foremost 
evaluation strategy for all organization. Apart from using any 
strategy, but organization are willing to do evaluation before 
and after implementation to assess the impact and return value 
from ICT project. Finally, all organizations are agreed on the 
argument that ICT project creates positive impact on 
organizations. 

In future, the result can be refined by implementing the 
framework on different case studies selected from multiple 
regions. This area of research still requires some quantitative 
measuring framework to understand the visible impact of ICT 
projects on organizations. 
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