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Abstract

The allocation of limited public resources to public investments necessitates
selecting projects with the highest social and economic value, along with the
greatest likelihood of success. However, the literature lacks well-defined
criteria to measure the alignment of such projects with national policies,
social benefits, and institutional capabilities. This paper aims to fill this gap
by presenting a process methodology and a set of criteria for evaluating and
prioritizing public sector information and communication technologies (ICT)
projects. A project selection process is defined with a comprehensive criteria
set, and it was tested on 11 carefully selected information and
communication technology projects. A process has been defined consisting
of prerequisite elimination, criteria weighting, project scoring, and
verification. Both AHP and TOPSIS methods were utilized. The study also
attempts to measure social benefits with respect to Tirkiye's national
priorities, through more tangible sub-criteria. To the best of our available
knowledge, the study provides the most comprehensive set of criteria for
selecting ICT investment projects in the public sector. The findings reveal
that projects aligned with national priorities and providing high social benefits
were ranked highest. The fact that project criteria provide feedback from a
broad perspective shows that information systems can also support project
maturation, along with project selection.
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1. Introduction

A key responsibility of the public sector is to enhance citizens’ welfare by allocating limited national resources to areas
that maximize social benefits while minimizing risks. This is a challenging task that has led to numerous qualitative and
quantitative studies (PSB, 2020c, p. 1). The public sector tries to fulfill its mission through different tools such as
investments, taxation, regulation, auditing, and incentives. Among these, public investment stands out as a significant
specialized instrument. Among public investment projects, information and communication technologies (ICT) projects
offer high added value and have a multiplier effect on other sectors. Due to limited resources for public investments,
institutions must select ICT projects that maximize value while minimizing budget requirements.

In national-scale projects, a wide variety of criteria exist, such as the conformity of the project with national objectives, its
social benefits, the capabilities of the executing organization, and its financial feasibility. Often, a choice has to be made
between conflicting criteria. Human intelligence has difficulty in considering many parameters at the same time. Therefore,
systematic methodologies are needed to assist decision-makers (Druzdzel & Flynn, 2002, p. 8). In the literature review,
no comprehensive and inclusive set of criteria specific to the public sector was identified. This study aims to address this
gap in the literature.

A systematic, evidence-based approach to project selection is important for three reasons. It increases the objectivity of
the project evaluation process, helps public institutions gain a better understanding of how their proposed projects are
assessed, strengthens the overall institutionalization of the project evaluation process. Thus, subjectivity in project
evaluations will be reduced, new staff will adapt more easily, and it will become possible to create detailed datasets on
projects for future use.

In 2024, the Turkish Government allocated 30.6 Billion Turkish Liras (TL), equivalent to approximately 956 million USD,
for ICT investments (PSB, 2023b), representing 3.1% of the 1 Trillion TL total public investment budget. Even minor
improvements in the project selection process could lead to substantial benefits. Given that methodology developed for
ICT sector can potentially be applied to other sectors as well, the study has a significant potential for financial impact.

In Turkiye, Presidency Office of Strategy and Budget (PSB) is responsible for overseeing the approval process of public
investments. Each year, between August and September, public institutions submit the projects they plan to implement
in the following year to the PSB. This study focuses on establishing criteria for prioritizing IT projects proposed to PSB in
Turkiye. Among multi-criteria decision making methods (MCDM), the Analytic Hierarchy Process (AHP) method is used to
form criteria weights. 11 sample projects have been chosen as sample. Experts made pairwise comparisons and scored
projects according to criteria. TOPSIS method is used to rank the projects. But simply scoring categories of criteria and
creating a static final ranking would not suffice for the evaluation of the social impact, organizational adequacy, etc. Hence,
a decision support model (DSM) and a decision support system (DSS) is provided to experts, allowing them to dynamically
activate-deactivate various criteria groups and observe changes in project rankings.

The main structure of the study is as follows. The second section provides information on public investment projects and
their evaluation processes in Turkiye, which is essential for understanding the general framework in which the study is
applied. The third section presents a literature review. The methodology used in the study is explained in the fourth section.
The fifth section covers the application according to the methodology. The study concludes with a discussion and summary
of the results.
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2. Background

The public sector holds a significant position in a country's economy due to its substantial financial power (Rosen, 2005;
Sker, 2019, p. 19). According to the OECD, infrastructure investments that provide benefits for more than one year are
classified as public investments (OECD, 2014). As part of public expenditures, investments have a longer-term impact on
the national economy compared to other types of spending. Public investment is viewed as a policy tool to ensure economic
growth, innovation and prosperity (OECD, 2016, p. 12). Itis one of the most important tools governments use to implement
economic and social policies (Cetin, 2019, pp. 6-7) and is a key factor in increasing gross national product (Masten &
Grdovi¢Gnip, 2019, p. 1179). Public sector investments differ from private sector investments in terms of considerations
related to social benefits.

Public investments are executed as projects. According to the Project Management Institute (PMI), a project, in general
terms, is a set of activities with a certain budget, predetermined start and end dates, and defined operations and processes
in order to create a product, service or benefit (PMI, 2009). The European Commission defines a project as a set of
activities aimed at achieving clearly defined objectives within a certain period and with a certain budget (European
Commission, 2014).

Budgets are allocated for the implementation of projects. In situations where a limited budget must be allocated to a large
number of projects, it is important to select the projects with the highest added value. Unlike the private sector, which
generally focuses on a few objectives, many goals coexist in the public sector (&ker, 2019, p. 64). These may include the
quality of service provided to citizens, support for disadvantaged groups, and strategic benefits, among others.

The approach to assessing social benefits in public investment projects has evolved over time. Project analysis in public
investments began to gain prominence globally during the 1960-1970 period. However, in the 1970s, development
aspects beyond economic growth, such as income distribution, became important. It was also recognized during this time
that improving income distribution was a challenging task (DPT, 2001, pp. 4-5). This shift marked a significant milestone
in project evaluation. In this period, both social and economic dimensions began to be considered. Social benefit is
multifaceted, and the target audience can be any segment of society. Therefore, the criteria’s adequacy is crucial for
effective project evaluation. Social benefits are also directly related to the structure and priorities of a nation.

ICT investments hold a special place within public investments. In addition to being a sector that contributes to the
economy, the ICT sector also creates a leverage effect on other sectors. Since the early 2000s, organizations have
regarded ICT investments as important tools for enhancing efficiency and effectiveness (Gunasekaran et al., 2001).

To date, the project selection literature has developed and diversified across a broad spectrum. One possible reason for
this that the issue of project selection arises in every aspect of life. Another reason could be that different sectors and
conditions require different methods. Two main areas stand out in the literature on project selection: some studies focus
on pairwise comparisons of projects, while others deal with the overall portfolio management. While both areas are
important, this study focuses on project comparisons, a prerequisite for effective portfolio management.

3. Literature review

In the 1960s, Tirkiye entered what is known as the "planned period". In this period, development plans became central
to the national development goals. Public investments also began to be addressed within this broader framework (PSB,
2020b). The preparation of national plans and the approval processes for public investments are both coordinated by the
PSB. Basic principles and guidelines for the selection and prioritization of projects have been established by the PSB (PSB,
2020a). Principles regarding public ICT investments are also prepared and updated annually by the PSB. The principles
provide information on which projects will be prioritized in the ICT sector (PSB, 2022). However, the list of priorities and
conditions is not concrete enough to be converted into objective criteria that can be consistently followed by each expert
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at the PSB and considered by institutions preparing project proposals. Therefore, although the existing policies and
principles are instructive, they currently do not provide a systematic methodology.

In addition to Tirkiye, many other countries have faced challenges in evaluating public sector projects, particularly
balancing financial constraints with social benefits. For example, in Trinidad and Tobago, Benjamin (1985) applied goal
programming to select energy sector projects, emphasizing the importance of minimizing risks while maximizing long-term
social benefits. Similarly, in the European Union, the OECD (2016) developed a framework for public infrastructure
investments, which integrates sustainability and social impact considerations into project evaluations. These examples
illustrate the global relevance of MCDM methods for addressing the complex nature of public investments.

Methods for prioritizing projects are divided into financial and non-financial methods (Gray & Larson, 2018). While financial
analysis is also important in public sector projects, the main determinant remains social benefit. Hence, there is a need
for an analysis that covers, but goes beyond, financial cost-benefit analysis. It is also important to note that many public
services have no alternatives (non-rivalry) and, in most cases, beneficiaries cannot be identified (non-excludability) (McNutt,
1999). These characteristics also make a pure financial analysis inadequate.

Mathematical models are also widely used within the project selection literature. However, these methods require both
complex implementation processes and robust datasets (C.-T. Chen & Cheng, 2009). Although ICT projects share many
similarities with projects in other sectors, they also have their distinctive features. It has been observed that technical
factors alone are not sufficient for ICT success today and that behavioral, political, and other institutional factors have
become more critical for organizations (Ragowsky et al., 1996).

Project prioritization involves multiple criteria and factors. A ‘criterion’ refers to any principle or standard used in evaluation,
while a ‘factor’ refers to any situation, condition or influence that contributes to an outcome (Lim & Mohamed, 1999).
While “criteria” are emphasized in the evaluation of projects, “factors” that affect outcomes are considered in predicting
the success of projects. Since there is an evaluation of the projects within the scope of the research, the selection of
criteria becomes crucial.

Since project selection problems are inherently multi-criteria and conflicting criteria often co-exist, MCDM methods are
extensively used in this field. In multi-criteria selection problems, a solution that ideally satisfies all criteria is usually not
possible (Ishizaka & Nemery, 2013, pp. 1-2). Therefore, the focus is on solutions that closely approximate the ideal. To
date, many MCDM methods have been developed and new methods continue to be introduced (Wallenius et al., 2008).
While there are examples of using a single selection method, it is also common to combine multiple methods.

Souza et al. (2021) conducted a study that focused on R&D projects. In their study, they examined the frequency of use
of MCDM methods that have been used since 1970. They found that the most commonly used single method is AHP and
its variations, followed by ANP and real option analysis (ROA). It was also revealed that in studies where more than one
method was used together, AHP and data envelopment analysis (DEA), as well as TOPSIS and DEMATEL, were often
combined. In the literature, AHP and TOPSIS methods have been applied together in various scenarios for project
selection. These include the utilization of fuzzy AHP and TOPSIS methods for project selection in general (Han et al.,
2019), the application of fuzzy AHP and fuzzy TOPSIS methods together in the selection of construction projects (Taylan
et al., 2014), general-purpose project selection (Mahmoodzadeh et al., 2007), utilizing fuzzy AHP and fuzzy TOPSIS
methods for risk prioritization and selection of contractor participation in public-private partnership projects using a case
study (Jokar et al., 2020), using AHP and TOPSIS for selecting eligible economy actors for call for grants (Chrit et al.,
2022), and project selection for oil fields (Amiri, 2010). In these examples, AHP is generally used to determine criteria
weights, while TOPSIS is used to rank alternatives. Triantaphyllou et al. (1994) note risk of inconsistency and calculation
complexity in fuzzy methods, especially those utilizing large criteria sets. Although fuzzy methods are utilized to tackle
uncertainty, this is not the case in public investment projects in Tlrkiye, because uncertainty in planning phase results in
project rejection and subsequent maturation by the proposing institution. In addition to clarifying the methods used in
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project selection, it is also necessary to determine the set of criteria to be used. The first step of the literature review in
this context is undoubtedly the identification of the criteria currently used in the selection of public ICT investment projects
in Turkiye.

The hierarchical criteria structure of AHP makes issues more understandable. Inconsistency ratio aspect of the method
increases trust and objectivity (Saaty, 1980). On the other hand, as in all pairwise comparison methods, utilizing methods
such as AHP involve partial subjectivity (Dong et al., 2010). TOPSIS is easy and flexible to implement (Hwang & Yoon,
1981). Chen (2010) states that both methods assume independence of criteria, which is hard to achieve, especially in
large criteria sets, but combining them balances such disadvantages to some extent. Similarly, Sharma et al. (2020) found
that combining these two methods yielded better results instead of using only AHP, and increased trust.

According to the Investment Program Preparation Guide prepared by PSB (PSB, 2023a), public investment projects,
regardless of sector, must align with key national policy documents and institutional strategic plans, include adequate
social benefit analysis, be completed within a reasonable timeframe, and support private sector investments. In addition
to the general criteria, PSB also defines specific criteria for the ICT sector (PSB, 2022). Some of these criteria relate to
technology dependency. These include preventing contractor or technology dependency, reducing foreign dependency by
using domestic capabilities, and avoiding product or platform dependency. In addition, it should centrally address the
need for information system infrastructure, ensure interoperability and data sharing, effectively utilize human resources,
and consider the total cost of ownership. Some of these criteria are critical for successful completion of any project.
Therefore, they can also be considered prerequisites for the project evaluation process.

In addition to the criteria taken into account in the current processes in Tlirkiye, it is also important to consider the criteria
of organizations such as the OECD, IMF, and World Bank. Including the approaches of these organizations is crucial due
to joint projects and Tirkiye's participation in international agreements. The OECD Development Support Committee
developed a project evaluation approach in 1991, which included the criteria of relevance, effectiveness, impact, and
sustainability. This categorization is still widely used by many international organizations, particularly the European Union
(Celik, 2010, pp. 51-55). While the International Monetary Fund (IMF) considers the cost-benefit ratio as the primary
parameter for selecting public investment projects, it also emphasizes the efficiency of investments (IMF, 2015). Although
these criteria are comprehensive, they are often very difficult to measure and quantify. Recently, the focus of international
organizations in project selection has shifted towards portfolio management and, more broadly, toward the management
of the entire public investment process. In this context, the World Bank's Public Investment Management Reference Guide
(Kim et al., 2020) and the IMF's Public Investment Management Assessment (PIMA) framework (IMF, 2022) are two
complementary references that provide a framework for the integrity of the public investment process and its integration
with national policies. OECD specifically highlights data access and transparency in public policy and public investment
(OECD, 2019).

Another important source for determining the criteria set is the existing body of literature. Although the existing literature
is extensive, we focused on studies that are relevant from a public sector perspective. Chu et al. (1996) proposed a DSS
for project portfolio selection. To prioritize projects, they used criteria such as project cost, implementation time, and
probability of project success. In their study, experts scored the likelihood of success. Henriksen and Traynor (1999, p.
164) developed a set of criteria for project prioritization, including factors such as alignment with the duties and objectives
of the organization, feasibility of technical requirements, the potential to achieve project goals with available resources,
and the economic impact of the project if successful. Sowlati, Paradi, and Suld (2005, p. 1283) proposed a project
prioritization approach for information systems projects by using a variety of criteria. These included the reduction of
organizational expenditures, the reduction of man/months needed to complete tasks, social benefits that cannot be
measured concretely, short project completion times, and the project’s contribution to the efficiency of organizational
processes. They also considered financial and personnel resources as cost factors.
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In the project portfolio literature, understanding the differences between the public and private sectors is crucial. Tregear
and Jenkins (2007) examined the key differences these sectors in the construction of project portfolios. They found that
public projects are driven by citizen demand, public accountability, political sensitivity, alignment with the overall public
ecosystem (such as other ongoing projects), supporting national or institutional standardization, and promoting cultural
improvement.

Costantino et al. (2015) proposed an approach to estimate the cumulative predicted success of a project portfolio by using
the critical success factors of projects through neural networks. Although project success factors alone are not sufficient
for project prioritization, they can be considered complementary elements. They used criteria such as the suitability of the
project mission, top management support, consultation with affected parties, personnel capabilities, and the ability to
handle unexpected risks. The use of artificial neural networks is only possible when sufficient structural data from previous
years is available.

Huang et al. (2008) prioritized publicly funded technology development projects in Taiwan by combining a fuzzy AHP
approach with an exact decision matrix approach. The categories they used include technology competitiveness,
technology compatibility, economic benefit, social benefit, the quality of the technical plan, and adequacy of resources.
Project risk was also analyzed as a separate criterion group, which included technical risk, development risk, and
commercial risk.

In Trinidad and Tobago, a small Caribbean country, the goal programming method was applied to select public projects
in the energy sector (Benjamin, 1985). Four of the identified priorities also apply to ICT projects: minimizing the number
of active projects, promoting long-term economic development, increasing employment, and reducing investment risks.

In their study on the risks of software projects, Keil et al. (1998) identified 11 risk factors. From these, four basic risk
categories were identified. These are senior management and end-user support, scope and requirements (project
planning), project management success and team competence, and the management of unexpected environmental risks.
The first two categories are considered the most critical because they are elements that project managers cannot manage.

Kim and Chang (2013) proposed a methodology for national R&D projects, using criteria such as relevance to government
objectives, clarity of project objectives, employment potential, relevance of the technical plan, technical flexibility, domestic
substitution potential, and income generation potential.

Karasakal and Aker (2017) combined data envelopment analysis and AHP for R&D projects. The criteria weights were
calculated using AHP and added to the model as a regional constraint. Their criteria included the technology used in the
project, the appropriateness of the project design, the adequacy of resources and technical team, top management
support, and employment generation potential.

Albert Hirschman, one of the founders of development economics, was the first to attempt to make project appraisal a
standard practice in the field of development through his work on World Bank projects in the 1960s. Hirschman viewed
the influence of politics on project acceptance as inevitable (Hirschman, 2015). Similarly, Turnpenny et al. (2009)
examined the political influence on the project selection process and emphasized its importance. Chopra (2015)
emphasized the role of political ownership in the implementation of India's social policies.

The selection of criteria in a DSM for project selection is critical. However, the design of the DSS remains the primary
factor in enabling experts to benefit from the system. In this context, it is important to incorporate insights from the
literature into the methodology. Ghasemzadeh and Archer (2000) argue that a DSS should offer users flexibility in both
the choice of methodology and the sequencing of projects. Since “supporting” the user is a key feature of a DSS, a general
ranking of projects, as well as specialized rankings according to different categories would support the user, making the
methodology adopted in this study a good example of a DSS.
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Andersen questioned project planning as an approach (Andersen, 1996) and, along with colleagues, proposed a phased
planning approach (Andersen et al., 2009). The observability of immature projects in the design of a DSM allows for
multiple stages of maturation rather than a single acceptance-rejection process. The methodology proposed in this study
aligns with this approach. Adopting a phased process rather than a single acceptance-rejection method better supports
organizations.

4, Method

The literature review has shown that project selection is a well-researched field and that MCDM methods are commonly
employed. Multiple methods are frequently combined in various phases of project selection. The studies indicate that
project prioritization is typically based on a limited number of criteria. It is observed that there are few studies targeting a
holistic analysis based on cost-benefit at the national level. This study aims to address the literature gap and the potential
for selection of public sector ICT projects.

In the prioritization of projects, some criteria may influence the order of priority of a project, while others may be sufficient
for the acceptance or rejection of a project by themselves. For example, a project that is not legally feasible and is unlikely
to become feasible in the future will not be implemented even if all other conditions are optimally met. An example of this
would be a project falling under the mandate of one public institution while another public institution wants to implement.

Social benefits play a critical role in the evaluation of public ICT projects. Social benefit is directly influenced by trends
such as sustainability, resilience, changes in employment regimes, and digital transformation. However it is not possible
to quantitatively measure to what extent a project aligns with these trends. Hence, in this study, we developed sub-criteria
aimed at quantifying these benefits in a more tangible manner. These sub-criteria were derived from an extensive literature
review and expert consultations, focusing on factors such as accessibility improvements, social inclusiveness, and the
overall enhancement of public welfare. Each sub-criterion was carefully designed to capture a distinct aspect of social
impact that contributes to the broader success of the project.

The selection of social impact sub-criteria was guided by both theoretical and practical considerations. Drawing on models
and frameworks from prior public sector evaluations (Henriksen & Traynor, 1999; IMF, 2022; Keil et al., 1998; Kim et
al., 2020; OECD, 2016, 2019), we identified key factors such as the number of beneficiaries, enhancements to national
security, and employment opportunities. These sub-criteria were selected for their ability to measure tangible outcomes
that directly affect citizens. Tirkiye's national goals for short and long term also played a key role in the selection of such
criteria. Global trends such as cybersecurity and resilience, sustainability, governance-focused public administration, digital
transformation were addressed. Since these trends are relatively abstract and not quantifiable, we adopted an approach
to identify causes and accelerators of such trends. For example, we preferred using access to information as a catalyst
for transparency and the commitment of key stakeholders as an indicator of governance-based public administration.

PSB has the responsibility of approving public investments and executes this duty through a sectoral structure. One of the
sectoral departments is the ICT department, consisting of a department head and eight experts. ICT investment projects
are evaluated by these experts at PSB. For ICT projects incorporating elements from other sectors (e.g., agriculture,
education), consultative support is obtained. Evaluating national projects requires a unique set of expertise, in fields
including, but not limited to political, legal, economic, technical, and strategic. The required expertise is not theoretical
but requires extensive on-the-job training. Because of the need for multi-disciplinary expertise, this study strongly depended
on the expertise within PSB, along with a literature review.

Out of eight experts, one has a PhD, five have a master’s degree, the remaining two have a bachelor’s degree. Three of
them have more than 20 years of experience, other three have between 10 and 20 years of experience, and the remaining
two have less than 10 years of experience. They graduated from a variety of fields, including public administration,
business administration, engineering, and economics. Additionally, apart from the general knowledge of project evaluation
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that everyone gains, each expert has specialized in a sub-field of ICT over time. Differences in specialization and fields of
graduation formed a learning environment that is open to negotiation and learning from each other. On the other hand, a
lack of a common methodology hinders experts from reflecting their experience across all areas of project evaluation. The
need for a systematic approach has initiated this study.

After the initial literature review was conducted, a total of 43 criteria were identified, some of which were mentioned above.
The remaining steps of this study were put into practice by PSB experts as group work. According to these experts, four
of the criteria were deemed so critical that initiating the project without meeting them would pose a serious risk. Since
scoring was not an option for these criteria, they were removed from the project prioritization criteria list and added to the
pre-qualification criteria group. These preconditions are listed in Table 1. Projects that do not pass the pre-qualification
stage are not taken into consideration.

The remaining 37 criteria from the pre-qualification criteria were grouped into five categories and those with similar
qualities were combined. As a result of the merging, 20 criteria were identified. The list of criteria and their descriptions
were reviewed by eight PSB experts and their feedback was collected. With the help of the experts, both the number of
criteria and the criteria groupings were revised. During these discussions, seven additional criteria were noted and three
criteria were deemed less important than the others. At the end of the study, 30 criteria were established, including six
pre-qualification criteria and 24 comparison criteria (Table 1, Table 2). In the selection and grouping of the criteria, aspects
such as their singular importance, their alignment with the related criteria group, and ensuring coherence were considered
so that, when met, the group’s objective would also be achieved. In addition to these, recently submitted project proposals
were evaluated in terms of any possible need for additional criteria. Both AHP and TOPSIS methods require that criteria
do not influence each other. Special effort was made to distinguish the criteria from each other to minimize their influence.
Criteria explanations helped in defining the boundaries.

Table 1. Pre-qualification criteria

Criteria Source

Project is compliant with the responsibility of the organization and the public  (Huang et al., 2008; IMF, 2022; J.-H. Kim et al.,

sector in general 2020; Y. Kim & Chang, 2013; PSB, 2023a)

Required legal base is available and project is not in conflict with main legal  (PSB, 2023a)

framework

Project is not a duplicate of or very similar to another existing project (PSB, 2023a)

Sufficient prior analysis of the project has been carried out (Karasakal & Aker, 2017; Keil et al., 1998; Y. Kim
& Chang, 2013; PSB, 2023a)

Financial predictability is ensured (IMF, 2022; J.-H. Kim et al., 2020; PSB, 2022)

Proper analysis and fulfilment of stakeholder requirements were fulfilled (Keil et al., 1998; PSB, 2022)
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Table 2. Project prioritization criteria

Criteria

Explanation and Source

Alignment with national and sectoral policies and political support (NPS)

Alignment with key national policies

Alignment with organizational
strategic plan

Alignment with a sector-specific
strategy

Level of political ownership

The project serves policies and strategies on a national scale and covering all sectors,
especially the National Development Plan (IMF, 2020, 2022; J.-H. Kim et al., 2020; PSB,
2023a)

The project serves the realization of the objectives and actions written in the organization’s
own strategic plan (Henriksen & Traynor, 1999; PSB, 2023a)

The project serves the realization of the objectives and actions written in national strategies
specific to a particular field such as cyber security, e-government, smart cities, etc. (PSB,
2023a)

The project is subject to political oversight, is closely followed politically, and is one of the
commitments made to citizens (Deepta Chopra, 2015; Hirschman, 2015; Schneider et al.,
2022; Turnpenny et al., 2009)

Critical multiplier effects (CME)

Being a common infrastructure

Contribution to national security

Creation of new business and
employment opportunities

Access to information and
transparency

Production of domestic
technologies

Prevention of corruption

The project outputs are reusable in many areas, the project eliminates the need for a large
number of various investments, the project plays an enabling role for private sector
investments in the implementation area, the project contributes to standardization in a
specific area (PSB, 2022)

Replacing the foreign-origin solution that currently poses a risk to cyber security with a
national alternative, enhancing cyber security (Expert Opinion)

The project will increase citizens' ICT literacy and create awareness and know-how in a field
where employment is currently insufficient. People employed in the project are not in this
scope (Benjamin, 1985; Karasakal & Aker, 2017; Y. Kim & Chang, 2013)

Increased added value resulting from the integration of different data sources, the project’s
potential to increase the objectivity and usability of public data, enabling transparency in
public service delivery. (OECD, 2019; PSB, 2022)

The project includes elements that will enable the use of domestic technologies and the
development of domestic products and solutions. (Y. Kim & Chang, 2013; PSB, 2022)

Eliminating the lack of control caused by the fragmentation of public information systems
and preventing corruption by cross-checking data from different sources (IMF, 2022; J.-H.
Kim et al., 2020; OECD, 2014, 2016)

Other project benefits (OPB)

Number of beneficiaries and
magnitude of benefit

Use of domestic technologies

More efficient use of personnel and

resources

Number of stakeholder organizations and/or citizens directly benefited by the project (Expert
Opinion)

The project includes elements that will enable the use of domestic technologies and the
development of domestic products and solutions (Y. Kim & Chang, 2013; PSB, 2022)

Cost efficiency through transition to lower-cost licensing types, introduction of new cost-
effective technologies, integration of services, becoming more sustainable with a reduced
workforce (Karasakal & Aker, 2017; Y. Kim & Chang, 2013; PSB, 2022)
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Criteria

Explanation and Source

Increasing public revenues and
preventing waste

Reduced technology or contractor
dependency

Shortterm financial recovery of the initial investment cost, collection of taxes that are
currently uncollected, creation or better delivery of a value-added public service that is
subject to a fee (Benjamin, 1985; Henriksen & Traynor, 1999; IMF, 2022; J.-H. Kim et al.,
2020; Y. Kim & Chang, 2013)

Reducing technology dependency by using standard equipment, using widespread
technologies, increasing interoperability; reducing contractor dependency by ensuring
preserving institutional know-how, changing infrastructure to open systems (PSB, 2022)

Financial adequacy and sustainability (FAS)

Ease of implementation and
maintenance

Project cost

Cost to stakeholders

Direct cost to citizens

The project can be realized in a short time and the small-scale budget is sufficient to cover
both initial investment cost and maintenance expenses (Benjamin, 1985; Henriksen &
Traynor, 1999; PSB, 2023a)

Total ownership cost of the project, including, but not limited to energy costs, workforce
costs, recurring cost. (Henriksen & Traynor, 1999; Karasakal & Aker, 2017; PSB, 2022)

Direct cost to stakeholders, such as any licensing or equipment to be able to participate in
the project, or integration work to be carried out (PSB, 2022)

The cost to citizens when they need to pay for the service, or purchase any equipment to
use the service (PSB, 2022)

Competence of the executing organization (CEO)

Commitment of top management
and key stakeholders

Appropriateness of technology

choice

Competence of the technical team

Past project experience

Manageability of project risks

Positioning the project as a top priority for the top management of the organization, making
necessary interventions at points where the project may be blocked (Costantino et al., 2015;
Karasakal & Aker, 2017; Keil et al., 1998)

The selected technical architecture is sustainable, has the flexibility to allow for easy
expansion when necessary, and has a technical design that ensures a low level of contractor
dependency (Henriksen & Traynor, 1999; IMF, 2020; Y. Kim & Chang, 2013)

Both the technical competence and project management skills of the team responsible for
executing the project are sufficient to successfully implement and maintain it effectively
(Costantino et al., 2015; Karasakal & Aker, 2017; Keil et al., 1998)

The organization is able to achieve a certain level of success in each project by
institutionalizing project management processes, has qualified technical and project
management teams (Keil et al., 1998)

Risk factors such as uncertainty from R&D activities, risk from changes in technology, risks
from changes in needs can be reduced to manageable levels (Benjamin, 1985; Chu et al.,
1996; Costantino et al., 2015; IMF, 2020; Keil et al., 1998)

4.1. AHP

AHP method was first proposed as a framework by Saaty in 1977 (Saaty, 1977) and systematized in 1980 (Saaty, 1980).
In AHP, the criteria are first organized in a hierarchical structure. Then, the criteria in each level of the hierarchy are
subjected to pairwise comparison among themselves. Since AHP values subjective information, i.e. comparisons are
largely based on personal experience. As a result of the comparisons, a superiority matrix is formed, which contains the
relative superiority of the criteria (Yadav & Jayswal, 2013, pp. 775-776).
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Miller found that the human brain can process an average of seven components of short-term memory, which can vary
by +2 depending on the individual (Miller, 1956). Therefore, the number of criteria to be included in the pairwise
comparison should not exceed these thresholds. Another important consideration in the use of the method is that a
criterion with a large number of sub-criteria has a higher weight than one with a smaller number of sub-criteria (Stillwell
et al., 1987; Weber et al., 1988). To avoid this situation, the number of criteria in the criteria group at any level should
not be fewer than four. These considerations were taken into account when determining the criteria.
Since the AHP method was used to determine the criteria weights within the scope of the study, the relevant part of the
AHP method for determining the criteria weights was analyzed. In addition to this, a consistency index calculation was
also made. The following formulas were used to calculate the consistency ratio. In the first formula, A« is the maximum
value in the matrix and n represents the number of elements in the matrix (Eq. 1).
A -n
Consistency Index = % (1)

The consistency index is divided by the random index series (Eq. 2), a constant coefficient that varies based on the number
of elements, to calculate the consistency ratio.

Consistency Index

Consistency Ratio = (2)

Random Index Series [n]
If the consistency ratio resulting from the calculation is less than 0.1, it is concluded that the matrix, and therefore the
judgments of the decision makers, are consistent.

4.2. TOPSIS

TOPSIS (Technique For Order Preference By Similarity To An Ideal Solution) is an MCDM method. It was created by Hwang
and Yoon (1981) and further developed by Chen and Hwang (1992). In the TOPSIS method, the convergence rate of
alternative options to the ideal state is calculated. The solution that is closest to the positive ideal solution point and farthest
from the negative ideal solution point is considered to be the most ideal solution (Demireli, 2010, p. 104). First, a matrix
is created from the alternatives and the criteria against which these alternatives will be compared. The criteria weights
obtained from the AHP method are used to determine the summation effect of each criterion. In the second stage, the
matrix is subjected to a normalization process. During normalization, each criterion is divided by the square root of the
sum of the squares of all criteria. For negative criteria, the result is subtracted from 1.

7= —2U i=1..nj=1.k (3)

ij
\/ S (vy)°

Yy i=1..nj=1.k (4)

Zij (negative) = 1- ——
J (i)

In the third stage, the elements of the decision matrix normalized in the second stage are weighted. Weighting was
performed by multiplying the elements with the criteria weights previously determined by AHP (Eq. 5).
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In the next step, m" and m-ideal sequences are created by determining the maximum and minimum values in each column
of the normalized matrix. Then, the distance to the most ideal point is calculated by the following formula (Eqg. 6).

(6)

(7)

4.3. Application steps of methods

The methods used in the research complement each other. The criteria weights determined by AHP were used in TOPSIS
to rank projects. Application steps of both methods are shown in Fig.1. The first two steps shown in the figure belong to
the AHP method. In these steps, criteria are established and their weights are determined. The remaining steps belong to
the TOPSIS method, where project scores were determined using the decision matrices and the final project ranking was
obtained.

[ Step 1 Establishing hierarchy structure of the prnblem] i
[ Step 2 Determining criteria weig hts] E AHP
@ (criteria weights) E
Step 3 Creating a decision maIrix]
Step 4 MNormalizing the decision matrix]
Step 5 Calculation of the normal weighted decision matrix]
Step 6 Determining positive and negative ideal solutions TOPSIS

Step 7 Calculating divergence distance of alternatives

Step 8 Calculating relative distance of ideal solution

Step 9 Obtaining rankings of alternatives

e N e T e T e T e T . T

| N N G M

Fig. 1. Application steps for AHP and TOPSIS
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5. Results

A process has been defined for weighting the criteria shown in Table 2 and validating them with sample projects. In the
previous sections, the problem was defined, and the criteria were identified. The steps of weighting the criteria, selecting
the sample projects, scoring the projects and verifying the system scores were conducted using DSS interfaces. Fig.2
shows all the steps of the methodology implementation, including problem definition and criteria setting. The process
diagram detailing how the steps will be implemented is shown in Fig.3.

Tagging Projects by Comparison of
Users

Creation of Criteria Selection of Projects
Weights to Pricritize

Fig. 2. Application Steps of Recommended Methodology

System Ordering with
User Tags

Since DSS interfaces were extensively used, testing these interfaces was also an important step. For testing, a sample
problem was first solved in Excel, then it was checked whether the same results could be obtained from the DSS.

Criteria ﬂgﬁ Project ﬂgﬁ Project ﬂgﬁ

comparisons sCcoring prioritization

Project1 —» User |

Projectz2 —»

Project3 — Criteria Froject scoring |:| |:| ’?

weighting and system f
(AHP) scoring
Projctd  —> (TOPSIS)
System
- scoring

Projectn —

Fig. 3. Stages Carried Out in the Methodology

5.1. Creation of criferia weights

DSS used in this study has the capability of accepting criteria as a hierarchical group and offering pairwise comparison
scoring. The experts initially reviewed the criteria individually. In determining the weights of the criteria in Table 2, the
expert group decided on the criteria weights during a group discussion session. The group work helped reduce potential
subjectivities to an acceptable level. DSS performed the final calculation using the AHP method. Since each expert has
distinctive expertise in specific areas of ICT, experts shared their views on the criteria involved, which helped create a
learning environment. Organizational culture based on mutual negotiation helped avoid certain experts’ opinions carrying

© [JISPM | ISSN:2182-7788 | ijispm.sciencesphere.org 13


http://www.sciencesphere.org/ijispm

International Journal of Information Systems and Project Management (IJISPM)
2025, 13(3), e130304, DOI: 10.12821/ijispm130304

more weight than they should. Experts were previously exchanging ideas on projects, this time, exchanging ideas on
project selection criteria were also added value. AHP consistency ratios, calculated dynamically by the DSS, are given in
Table 3. The criteria weights obtained are presented in Table 4. Both local and global weights are given. Some criteria are
negative and are indicated with a “(-)" sign in Table 4.

Table 3. AHP consistency ratios
Main NPS CME OPB NEX FAS CEO
Ratio 0.012 0.014 0.021 0.070 0.009 0.062 0.006

Table 4. Calculated Criteria Weights

Criteria Local Weights (%) Weights (%)
NPS. Alignment with national policies and political support 20.5
Alignment with key national policies 52.1 10.7
Alignment with organizational strategic plan 5.3 1.1
Alignment with a sector-specific strategy 12.7 2.6
Level of political ownership 29.9 6.1
CME. Critical multiplier effects 35.5
Being a common infrastructure 30.0 10.7
Contribution to national security 20.0 7.1
Creation of new business and employment opportunities 5.0 1.8
Access to information and transparency 6.2 2.1
Production of domestic technologies 19.4 6.9
Prevention of corruption 19.4 6.9
OPB. Other project benefits 10.0
Number of beneficiaries and magnitude of benefit 13.0 1.3
Use of domestic technologies 20.6 2.0
More efficient use of personnel and resources 9.6 1.0
Increasing public revenues and preventing waste 24.3 2.4
Reduced technology or contractor dependency 325 3.2
FAS. Financial adequacy and sustainability 5.3
Ease of implementation and maintenance 16.1 0.9
() Project cost 13.7 0.7
() Cost to stakeholders 35.1 1.9
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Criteria Local Weights (%) Weights (%)
(-) Direct cost to citizens 35.1 1.9

CEO. Competence of the executing organization 28.7
Commitment of top management and key stakeholders 14.8 4.2
Appropriateness of technology choice 14.8 4.2
Competence of the technical team 38.2 10.9

Past project experience 16.1 4.7
Manageability of project risks 16.1 4.7

5.2. Selection of projects to prioritize

Every year, PSB publishes Public Information and Communication Technologies Investments Report. The report presents
the complete list of ICT projects approved for inclusion in the Government Investment Program for the relevant year. 335
ICT projects were included in the 2023 Public ICT Investments Report. The total investment volume of these projects was
approximately 21.2 billion TL. More than half of the total budget was allocated to maintenance-related expenses (PSB,
2023b).

A subset of these projects must be selected for the study, requiring a clear rationale for sample selection. Some projects
included in the investment program have a specific characteristic that are well-known to PSB experts. For example, a
project is obviously meant to increase national security. Another project is of critical importance for the development of
national information infrastructure. The criteria set can be more effectively tested with projects whose features are clearly
observed. The DSS must be capable of identifying the relevant features for each project. Therefore, projects that stand out
in certain aspects were selected for the accuracy test of the system. Among the selected projects, 11 projects with
distinctive characteristics and best known by experts were used as a sample within the scope of the research (Table 5).
Full names of the projects were not written for confidentiality reasons, and the project budgets were slightly changed.

A different method was employed in the calculation of project cost factors. This method is more appropriate than the Likert
scale, as it allows for the estimation of project costs in numerical terms. We used the cost factors listed in Table 5, i.e.
project budget, maintenance cost and direct costs to stakeholders. Direct cost to stakeholders refers to the amount that
each stakeholder needs to pay for the project to be fully implemented. For instance, while a data center project for an
institution does not require stakeholder costs, a nation-wide open source software project requires each stakeholder to
convert its software base to open source to ensure full implementation. The maintenance cost was calculated for a period
of five years, which is common in IT related estimations. The total cost was calculated using the formula: “Cost x
(maintenance cost x 5) + cost to stakeholders”. Normalization of this cost was then performed, where the project with the
highest cost was assigned a value of 1, producing the project cost factor.

Projects 10 and 11 were eliminated during the pre-selection phase. Project 10 was eliminated due to a change in
legislation, which took duty away from the institution responsible for the project. Project 11 was eliminated because it
lacked a legal basis. For effective use, hints were used to guide users across screens.
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Table 5. Project List for Testing the Methodology

Maintenance Stakeholders’ Total

No  Project Budget Cost Direct Cost Cost Coef.

1 A core infrastructure for national security 6 0 5 11 0.0122
2 A data collection and standardization project 300 0 0 300 0.3333
3 A central records management system 50 5 10 85 0.0944
4 A core infrastructure for geographical datasets 36 6 20 86 0.0956
5 A nation-wide open source software project 51 10 30 131 0.1456
6 An integrated platform for security software solutions 17 0 0 17 0.0189
7 A disaster recovery system of an institution 3 1 0 8 0.0089
8 An institutional open source software transformation 2 0 0 2 0.0022
9 A data center of an institution 80 8 0 120 0.1333
10 A project for traffic data standardization 135 0 0 135 0.1500
11 National central data center 600 60 0 900 1.0000

5.3, Tagging projects by users

Experts scored the projects using the DSS interfaces as a group. Group work was also preferred in this stage because
detailed information about the projects was not available to each expert, and the exchange of ideas among experts would
allow for more objective scoring. For each project, a score was given based on the criteria determined in the previous
stage. A 5-level Likert scale (very low, low, normal, high, very high) was used in scoring alternatives. However, as there
were cases where some projects had no impact on certain criteria, the option “No impact” was added to the options. An
example to this situation is that projects that have no revenue-generating aspect should not be scored on criteria about
revenue generation.

On the scoring screens, the imprint and summary information of the projects are also presented. The scores entered by
the users into the system, based on the agreed results of the group work, were converted into project rankings using the
TOPSIS method. The DSS interfaces were used for scoring and methodical calculations.

5.4. Comparison of system ordering with user tags

A ranking was obtained with the TOPSIS method by means of criteria weights and project scores calculated in the previous
phase. The DSS screen was designed to allow dynamically enabling/disabling one or more criteria groups. When a criteria
group was deactivated, the weights of the remaining groups were proportionally increased on-the-fly so that their totals
add up to 100%. Ajax technology was specifically used for this interface to display results on the screen in real time. Thus,
it was possible to determine in which criteria groups the projects stood out. Differences between group's ranking and
system ranking were analyzed. Each criteria group was designed to reflect a different aspect of the projects. This approach
aligned with the goal of viewing the projects through different and meaningful lenses. Whether the system rankings
captured specific project strengths was tested. Table 6 shows scores for each criteria category. Scores were weighted
according to group weights, and then normalized. The final total score for each project was calculated (Table 6).
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We followed a different method for calculating project cost factors. Since we have some numbers to estimate project costs,
numerical values were deemed more appropriate than a likert scale. We used cost factors listed in Table 5, namely project
budget, maintenance cost and stakeholders’ direct costs. Maintenance cost was calculated for a duration of five years,
which is common in ICT-related estimations. Project with the greatest total cost had a cost factor of 1.000, and other
projects were scored accordingly.

Table 6. TOPSIS results by category and Total
Total NPS CME OPB FAS CEO
Scr.  # Ser.  #  Scr. # Scr.  # Scr.  # Scr. #
8.1 3 476 4 396 4 996 1 556 6

Project

w

P1. A core infrastructure for national security ~ 50.6

P2. A data collection and standardization
project

P3. A central records management system 493 4 851 3 498 3 200 8 369 4 334 9

467 5 441 7 474 5 272 7 00 9 627 4

P4. A core infrastructure for geographical

406 6 100 1 356 6 326 6 59.7 3 368 8
datasets

P5. A nation-wide open source software

project 584 2 955 2 551 2 59.7 3 786 2 580 5

P6. An integrated platform for security

; 63.8 1 717 5 627 1 69.0 2 254 7 830 1
software solutions

P7. A disaster recovery system of an

N 149 9 22 8 8.9 9 128 9 27.1 6 426 7
institution

P8. An institutional open source software

i 340 7 530 6 17.1 7 719 1 288 5 876 2
transformation

P9. A data center of an institution 252 8 22 8 169 8 37.4 5 206 8 674 3

As can be seen in Table 6, in addition to a cumulative scoring and ranking, scoring and ranking for each criteria category
are also presented. This approach provides more detailed clues about project strengths and risks. It was chosen because
the evaluation process is a living process. The needs of public institutions are ongoing, and it is assumed that the proposed
projects are relevant to these needs. Therefore, the rejection of projects should not be considered a definitive rejection,
but rather as giving institutions time to rework their projects. With the proposed set of criteria, the shortcomings in both
the institutional capacities of the institutions and their projects can be seen more objectively. However, it is still
recommended that the set of criteria be refined before it is presented to the applicant public institutions.

6. Findings, discussion and recommendations

Table 6 presents important findings on different aspects of the projects. Discussing these findings provides insights into
how closely the criteria used in the study and the scoring process align with real-life situations. A project that the criterion
set ranks high in a certain category should also be ranked high in the same category by the experts, and a project receiving
a low score in a category should similarly be considered inadequate in the same category by the experts.
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Projects 6 and 1 aims to enhance national cybersecurity infrastructure. Project 6 does this by creating a framework for
private sector, while project 1 aims to build a government-wide secure communication medium. Risks are low for these
projects, since institutions responsible for cybersecurity have high technical capabilities. Top management support is also
higher for these projects. The high ranking of projects related to national security aligns with the opinions of PSB experts
in this field.

Projects 3 and 4 were ranked roughly lower. They are relatively costly, and both have some disadvantages; Project 3 offers
a clear benefit, but not as critical as other projects having national scope. However, its low risks make it a good alternative.
Although project 4 provides greater benefits, it also involves greater risks in terms of critical stakeholder support and
technical competence.

It is noteworthy to examine project 5; although it ranked 5th in organizational competence, it ranked 2nd in the overall
ranking. The objectives of this project, which aims to introduce open source software to all public institutions, are clear
and important. Open source software has a direct impact on both human resources capacity and national security by
preventing dependence on foreign software. Therefore, it also raises the ranking for national substitution. Hence, the high
risk associated with organizational competence could not lower the ranking of this project. However, the main conclusion
to be drawn here is not the ranking information itself. The methodology proposed in the study provides insight into which
aspects of the projects need to be improved. For this project, further steps should be taken to improve organizational
competence.

Public policy documents are assumed to emphasize the most value-added public investment projects. However, this may
not always be the case. Itis interesting to observe the differences in ranking between national policies and critical multiplier
effects of public investment projects. Alignment with national policies and critical multiplier effects are ranked almost
equally across all projects, except for projects 4 and 6. Project 4 scored highest in the alignment with national policies
category and lowest in the critical multiplier effect. The project has a high level of political ownership. It has clear benefits
on a national scale, but scored low compared to other critical projects on the list. The opposite is true for project 6.
Although the critical multiplier effect of the project is very high, it lags in terms of alignment with national policies and
political ownership. This characteristic of the proposed methodology is noteworthy as it creates a feedback loop from
public investment projects to national policy cycle.

Projects 7, 8, and 9 are not national, but organization-wide projects. It is understandable that such projects score lower
than those of national scale, due to their narrower benefit scope. The methodology used should be able to distinguish
national scale projects from organization-wide projects in rankings. The highest-scoring organization-wide project has a
score of 34.0, while the lowest scoring national scale project is 40.6. The score differences are more pronounced in the
critical multiplier effect category. The blurring of the differences in the overall category is due to the fact that the scoring
takes into account a wide range of factors. The proposed methodology is not designed as a simple ranking system. The
user can focus on each set of criteria and evaluate projects from different perspectives.

Scores (especially those in the institutional capability group) should not be considered final. With insights and feedback
on the main risk factors, organizations can improve their projects for better scoring. Thus, our methodology not only
provides hints about project rankings, but also helps organizations identify the critical aspects of their projects and the
areas that urgently need improvement. An obvious example in our project sample is project 5. Although it aims to address
a national need, the lack of organizational competence prevents it from doing so. Once this issue is recognized and
quantitatively documented, the institution will be easily guided and motivated to mitigate this risk factor.

Overall, the expert group was satisfied with the criteria, criteria weights and the resulting project rankings. Although both
criteria and their weights are subject to change, it was beneficial for experts to observe the projects through different
lenses. The project selection process, driven by concrete data and enhanced feedback, met the experts' expectations for
the DSS design. The criteria set could be further developed and customized for specific types of projects. For instance,
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there may be differences between software projects and information system infrastructure projects. While maintaining
common criteria, specialized criteria can be applied for different types of projects. The current version of the methodology
provides a solid foundation for further improvements.

Similar frameworks have been successfully adapted to different sectors such as transportation (Henriksen & Traynor,
1999) and healthcare (de Souza et al., 2021), demonstrating that the proposed decision support system can meet the
needs of various public project environments in other countries as well. This study aligns well with previous studies due
to its extensive literature review for criteria. It also improves upon previous work by offering two key advantages. One
advantage is that literature review revealed a lack of comprehensive set of hierarchical criteria. This study should be viewed
as a first step toward addressing this important gap. Another significant benefit is that the criteria, process, and
complementary DSS interface help project evaluation become a living process. This approach has not received significant
attention in the literature.

In terms of using DSS, Ghasemzadeh and Archer’s (2000) emphasis on the flexibility of methodology choice and
sequencing of projects was partly covered by this study. Flexibility of project sequencing with respect to different criteria
combinations was found useful by PSB experts. In terms of the flexibility of methodology, including other methods for
criteria weighting, scoring, and ranking, and allowing users to choose the methodology is recommended as a development
in the DSS. The proposal of Andersen et al. (2009) on a phased planning approach for projects is considered to be fully
achieved by this methodology.

Caution should be exercised with the cumulative scores resulting from the weightings and project scores, as both the
weighting of criteria and the scoring of projects are inherently subjective. The aim is not to fully eliminate subjectivity, but
to provide a method that minimizes it as much as possible. Therefore, it would be more appropriate to consider projects
with particularly close scores as having equivalent scores. Conversely, obvious score differences should indeed be
considered indicating a meaningful difference.

While we believe we have reduced it to an acceptable level, a certain degree of subjectivity still exists within the criteria
groups. Especially in the field of project selection, addressing subjectivity is not easy. Nevertheless, two types of measures
were taken. On the one hand, experts were made aware of the remaining subjectivity. On the other hand, coloring was
used in DSS interface to display three main categories (green, yellow and red). This approach helped projects to be viewed
as a part of broader group, instead of a single ranking order.

Another limitation of the study was the size of the expert group. Since the necessary competencies were only available
within the PSB, the study could not be extended to a broader group of experts. Hence, there are certainly areas within the
criteria that are open to improvement. It is also important to note that measuring social benefits is directly related to the
structure and priorities of the relevant country. The criteria were specifically designed for use by the Turkish Government.
In Particular, criteria regarding social benefit naturally reflect Turkiye's political priorities. Needless to say, it is possible to
revise the criteria to align with the priorities of other countries.

Eleven projects selected for the sample were few in number, but they clearly stood out in certain aspects. After the
methodology is implemented, it is recommended to revise the criteria set and weightings, as new projects are evaluated.
The study was conducted specifically for public ICT investment projects, but the methodology has a significant potential
for all investment projects. With minor criteria revisions, the methodology can also be adapted for cross-sector
comparisons.

One of the key challenges in public ICT investments is ensuring that the benefits of these projects extend well beyond the
initial implementation phase. The proposed criteria can be adapted to evaluate the long-term sustainability and social
impacts of ICT projects. By incorporating metrics that assess the continued relevance, effectiveness, and efficiency of
these projects, decision-makers can ensure that investments provide ongoing value. This long-term impact assessment
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can include factors such as the scalability of the project, its adaptability to technological advancements, and the
persistence of social and economic benefits over time.

While the proposed framework was designed for public ICT projects in Tirkiye, its underlying principles can be adapted
for use in other sectors and/or countries. The MCDM approach and the criteria used in the AHP and TOPSIS methods
can be customized to fit different economic, social, and political contexts. For example, sectors such as healthcare,
infrastructure, or education, which also require strategic prioritization of public investments, may benefit from the
adaptability of this framework. Furthermore, by adjusting criteria weights to account for different national policies or sector-
specific challenges, the framework could serve as a valuable tool for project selection in various environments and for
making cross-sector effectiveness comparisons.

DSS was used to support experts in the PSB. A more effective approach may be to make it available for use by the project-
owning organizations. In this way, the goal of improving projects according to national objectives will be more easily
achieved. After four or five years of application, enough data sets will be obtained. This will create the potential to utilize
numerical analysis, data mining, and artificial intelligence methods.

7. Conclusion

Public investments play a fundamental role in public policies. Therefore, the effectiveness of public investments is of
critical importance for channeling public policies toward more appropriate areas. It is a well-known fact that public
resources are limited. National social welfare strongly depends on how these limited resources are utilized.

In this study, a methodology was developed for evaluation and continuous improvement of public ICT projects, using the
AHP and TOPSIS methods. It was observed that the methodology provides adequate objectivity and effectiveness in
selecting, prioritizing, and improving projects. The criteria set developed within the scope of the study was shown to be
aligned with expert opinions.

The basic philosophy of a DSS is that information systems support the decision-making processes. Hence, the main
approach in this study was to help decision makers gain detailed insights into various aspects of projects. A dynamic
interface supports experts from this perspective.

Projects involving national security, development of domestic technologies and those addressing a national need are given
more prominence and recognition by the methodology. In cases where these projects have significant risks, methodology
also gives crucial feedback, enabling the responsible institution to further refine the project to mitigate risks.

The criteria set provides a systematic approach to measure social benefit. However, accurately identifying the criteria for
measuring social benefit, assigning the correct weights to them and objectively scoring projects according to these criteria
can reduce the margin of error. The methodology proposed in the study was tested on 11 projects. In the future, testing
it on a larger sample may enhance both the criteria set and the scoring mechanics.

In conclusion, this research contributes to both the academic and practical realms by providing a robust framework for
the evaluation of public ICT projects. Its broader implications include improved resource allocation, more transparent
decision-making, and enhanced project success rates in various sectors. By fostering a systematic approach to project
evaluation, the framework offers governments and organizations a pathway to maximize the social and economic value of
their investments, ultimately leading to more impactful and sustainable public projects.
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