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Mission 

The mission of the IJISPM - International Journal of Information Systems and Project Management - is the dissemination of new scientific 

knowledge on information systems management and project management, encouraging further progress in theory and practice. 

The IJISPM publishes leading scholarly and practical research articles that aim to advance the information systems management and project 

management fields of knowledge, featuring state-of-the-art research, theories, approaches, methodologies, techniques, and applications. 

The journal serves academics, practitioners, chief information officers, project managers, consultants, and senior executives of organizations, 

establishing an effective communication channel between them. 

Description 

The IJISPM offers wide-ranging and comprehensive coverage of all aspects of information systems management and project management, seeking 

contributions that build on established lines of work, as well as on new research streams. Particularly pursuing multidisciplinary and interdisciplinary 

perspectives, and focusing on currently emerging issues, the journal welcomes both pure and applied research that impacts theory and practice. 

The journal content provides relevant information to researchers, practitioners, and organizations, and includes original qualitative or qualitative 

articles, as well as purely conceptual or theoretical articles. Due to the integrative and interdisciplinary nature of information systems and project 

management, the journal may publish articles from a number of other disciplines, including strategic management, psychology, organizational 

behavior, sociology, economics, among others. Articles are selected for publication based on their relevance, rigor, clarity, novelty, and contribution 

to further development and research. 

Authors are encouraged to submit articles on information technology governance, information systems planning, information systems design and 

implementation, information technology outsourcing, project environment, project management life-cycle, project management knowledge areas, 

criteria and factors for success, social aspects, chief information officer role, chief information officer skills, project manager role, project manager 

skills, among others. 

Topics covered 

The journal offers comprehensive coverage of information systems management and project management. 

The topics include, but are not limited to: 

▪ information technology governance ▪ project environment  ▪ project management knowledge areas 

▪ information systems planning ▪ project management life-cycle ▪ scope management 

▪ information systems design and implementation ▪ project initiation   ▪ time management 

▪ information technology outsourcing ▪ project planning   ▪ cost management 

▪ enterprise architecture ▪ project execution   ▪ quality management 

▪ information systems governance ▪ project control and monitoring ▪ procurement management 

▪ information systems department ▪ project closing   ▪ risk management 

▪ chief information officer role ▪ success criteria and success factors ▪ communication management 

▪ information technology leadership role ▪ project manager role  ▪ human resources management 

▪ chief information officer skills ▪ project manager skills  ▪ performance teams 

▪ information systems management tools ▪ portfolio management  ▪ social aspects 

▪ management of complex projects ▪ program management  ▪ conflict management 

▪ audits ▪ managing organization - structure ▪ managing organization - responsibilities  

▪ innovation ▪ tools and techniques  ▪ project management office 

▪ ethics ▪ project evaluation   ▪ contracts 

▪ benefits management ▪ success management  ▪ success evaluation 

Special issues focused on important specific topics will be evaluated for publication. 
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Editorial 

The mission of the IJISPM - International Journal of Information Systems and Project Management is the 

dissemination of new scientific knowledge on information systems management and project management, encouraging 

further progress in theory and practice. 

It is our great pleasure to bring you the third number of the twelfth volume of IJISPM. In this issue, readers will find 

important contributions on GDPR, project teams, project portfolios, and project management offices. 

The first article, “Five years with the GDPR: an empirical study emphasising information privacy and the consumer”, is 

authored by Wanda Presthus and Hanne Sørum. According to the authors, consumers’ privacy rights were enshrined in 

law long before information systems and the Internet were brought to life. In 2018, stricter regulations relating to 

information privacy came into force, named the General Data Protection Regulation (GDPR). Using elements of 

Roger’s diffusion of innovations theory, the authors investigated the research question: How has five years of the 

GDPR influenced consumer’s knowledge, attitude, and practice of their enhanced rights? They draw on empirical data 
collected in Norway through four online survey questionnaires over five years. Quantitative and qualitative analyses 

were performed to obtain a state-of-the-art mapping of insights on consumers and their information privacy. Their 

findings show that the respondents’ answers remained similar over the years and that the GDPR has not had a 

significant influence on the consumer. The respondents demonstrated a high degree of knowledge regarding both the 

regulation and technology, such as cookies. Their attitude was skeptical, as they valued their enhanced rights but 

questioned the feasibility. Regarding practice, findings reveal diversity. Some respondents took careful actions to 

protect their privacy, while most did not. 

The title of the second article is “Team delivery capability and agility: complementary effects on information systems 

development project outcomes” and Weidong Xia, Shekhar Rathor and Dinesh Batra are the authors. According to 

them, contemporary Information systems development (ISD) involves not only implementing a predefined set of 

requirements but also managing changes that emerge during the development process due to unanticipated business and 

technical needs. ISD project requirements increasingly become both planned and emergent. ISD teams need delivery 
capabilities to execute what has been planned and agile capabilities to sense and respond to changes that emerge during 

the development project. In other words, ISD teams must effectively manage their abilities to not only routinely deliver 

software applications that meet defined requirements but also sense and respond to changes emerging during the 

project. The extant literature has not studied the distinction and relationship between ISD team delivery capability and 

agility. This study empirically examines the differential effects of ISD team delivery capability and agility on ISD 

project outcomes. Survey data collected from professionals working on software development projects were used to test 

the research model and hypotheses. The results suggest that ISD delivery capability positively affects agility, agility 

positively impacts change-response outcome, and agility mediates the relationship between delivery capability and 

change-response outcome. 

The third article, authored by Camilo Micán, Gabriela Fernandes, and Madalena Araújo, is entitled “Towards a 

comprehensive framework for risk assessment of organizational development project portfolios”. The benefits of risk 
management in the context of project portfolios have been widely recognized in the literature. However, approaches 

that assess the risk of organizational development project portfolios from the perspective of how the portfolio delivers 

value to the parent organization remain largely unexplored. To address this gap, this research takes a constructivist 

approach and an organizational perspective on project portfolios. The authors conducted twenty-eight semi-structured 

interviews and used thematic analysis to identify and relate four themes of a comprehensive project portfolio risk 

assessment framework. 
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“The impact of Project Management Offices on organizational performance: a comprehensive review of the literature” 

is the fourth article and is authored by Rahmad Syalevi, Teguh Raharjo, and Wahyu Setiawan Wibowo. In today’s 
dynamic environment, information technology (IT) stands as the cornerstone for organizational success and competitive 

advantage, with project management playing a crucial role in efficiently deploying IT resources. Project Management 

Offices (PMOs) facilitate task organization and supervision, whether it is for IT product development, service 

improvement, system design, or implementing organizational changes. Despite extensive research on the positive 

impact of PMOs on organizational performance, a significant research gap exists due to the absence of a direct 

comparison between the influence of PMOs on IT and non-IT industries, indicating the necessity for further 

investigation in this domain. This study delves into the contribution of PMOs to organizational performance using the 

Competing Values Framework and evaluates five models and 17 performance metrics within the IT industry and across 

sectors. When comparing PMO performance, non-IT sectors precede interpersonal relationships, competency-based 

training, and workplace environment, whereas IT sectors emphasize the knowledge of PMO resource teams, efficient 

training, technology utilization, and collaboration for project success. Additionally, IT industries underline the role of 
technology in averting project management failures and prioritizing the punctual delivery of client requirements. These 

differences highlight the variations in PMO priorities between these industries, underscoring the significance of PMOs 

in enhancing organizational performance. 

We would like to take this opportunity to express our gratitude to the distinguished members of the Editorial Board for 

their commitment and for sharing their knowledge and experience in supporting the IJISPM. 

Finally, we would like to express our gratitude to all the authors who submitted their work for their insightful visions 

and valuable contributions. 

We hope that you, the readers, find the International Journal of Information Systems and Project Management an 

interesting and valuable source of information for your continued work. 

 

The Editor-in-Chief, 

João Varajão 

University of Minho 

Portugal 
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Abstract: 

Consumers’ privacy rights have been enshrined in law, long before information systems and the Internet was brought to 

life. In 2018, stricter regulations relating to information privacy came into force, named the General Data Protection 

Regulation (GDPR). Using elements of Roger’s diffusion of innovations theory, we investigated the research question: 

How has five years of the GDPR influenced consumer’s knowledge, attitude, and practice of their enhanced rights? We 

draw on empirical data collected in Norway through four online survey questionnaires over five years (N=1293). 

Quantitative (descriptive statistics) and qualitative analyses (manual cluster text mining) were performed to obtain a 

state-of-the-art mapping of insights on consumers and their information privacy. Our findings show that the 
respondents’ answers remained similar over the years, and that the GDPR has not had a significant influence on the 

consumer. The respondents demonstrated a high degree of knowledge regarding both the regulation and technology, 

such as cookies. Their attitude was sceptical, as they valued their enhanced rights but questioned the feasibility. 

Regarding their practice, our findings reveal diversity. Some respondents took careful actions to protect their privacy, 

while most did not. The present paper should be interesting to both the industry (practitioners) and academia 

(researchers). 

Keywords: 
information privacy; General Data Protection Regulation (GDPR); consumers; diffusion of innovations theory; online 

survey. 
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1. Introduction 

With a combination of only three variables of data—postal code, birth date, and gender—what percentage of 

individuals did computer scientist Latanya Sweeney manage to identify? Answer: 87% [1]. Add to this the consumer’s 

use of the internet, mobile phones, and the many other digital traces we leave in this high-tech society, and companies 

can feast on our personal data. On the positive side, for example, as consumers, we now get faster application 

processing at the bank, and better predictions of health issues [2]. However, there are also challenges. With the 
development of technology, more decisions are now made without the involvement of human actors. For example, a 

bank’s machine algorithm can decide whether an applicant will get a mortgage. Such cases are not illegal, but 

consumers have the right to be informed if the decision was made automatically and without human involvement. A 

more questionable example, perhaps, is when the algorithm of a hotel chain matches your device’s IP address with your 

country of resident and categorises it as wealthy or not. Residents of wealthy countries are shown higher prices for hotel 

rooms, a phenomenon called price discrimination. 

Companies also know where we shop, what we are likely to buy in the future, and what our digital movements are like. 

Most people are probably not familiar with all the various digital traces they leave behind every day; but some 

individuals care more than others. However, there are laws and regulations to protect consumers so that their privacy is 

safeguarded in a fair and good way. In Norway, there have been strict rules related to privacy and the handling of 

personal data for many decades. Consumers’ interests have been well looked after, and people usually do not think too 
much about this unless problems arise, such as the misuse of their personal data. In 2018, an even stricter regulation 

named the General Data Protection Regulation (GDPR) was enacted. The GDPR is a privacy law that affects all citizens 

who live in European Union (EU) or European Economic Area (EEA) countries and any company that does business 

with these citizens. A privacy law will normally address two parties: the consumer, who gets increased rights, and the 

company, who gets increased duties [1].  

This study focuses on the consumer’s increased rights [1] and the research question is: How has five years of the GDPR 

influenced consumer’s knowledge, attitude, and practice of their enhanced rights? Drawing on our empirical data 

collected between 2018 and 2023, we offer a mapping of consumers’ perspectives during these years. The aim is to 

explore how this regulation works in practice and how consumers are aware of and use their rights. We discuss our 

findings with the help of elements from the diffusion of innovations theory [3]. Thus, we contribute with mainly new 

insights to the industry, but also to academia due to our use of a well-known theory. 

Our paper is divided into seven parts: In Section 2, we review relevant literature; in Section 3, we present our 
theoretical framework; and in Section 4, we describe the use of method and the data analysis performed in the present 

study. The findings are presented in Section 5, followed by a discussion in Section 6. The conclusion is provided in 

Section 7, along with suggestions for future research. 

2. Related work of privacy and the GDPR in an information systems’ context  

The literature on privacy is extensive and interdisciplinary [4]. It includes definitions for philosophers, conceptual 

frameworks for academics, insights into the laws and regulations for legal professionals, business strategies for 

companies, and benefits and challenges for individuals, companies, and society. More recently, topics such as 

algorithmic transparency [5] and responsible artificial intelligence [6] have emerged.  

The famous juridical definition of privacy as “the right to be left alone” was suggested in 1890 by lawyers Warren and 

Brandeis. As explained by Solove [7], the motivation behind this was the invention of a portable camera. Extant 

literature claims that we lack a common definition of privacy [8], however, in this study, we will focus on information 

privacy, which is a subset of privacy and often used in an information systems context [9]. 
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Information systems are a young discipline [10], at least compared to privacy and jurisprudence. As suggested by 

Dahlbom, the evolution of information systems can be divided into four phases [11]: 

Phase 1. The first computing machines were automatic versions of the mechanical calculating machines used 

in offices and retail stores. The machines performed the same tasks as humans, only faster, cheaper, and more 

reliable. 

Phase 2: In the early 1960s, computers began to be used as information systems due to their capacity to handle 
large sets of data. Information systems were used by companies and government agencies to register and keep 

track of people, products, payments, and taxes. 

Phase 3: The personal computer became portable, and networks and client server technology were introduced 

in the late 1980s. This made it possible to distribute, sort, and cooperate with all the documents and 

spreadsheets produced in the PCs. Computer technology became a medium of communication for 

entertainment, education, news, and marketing. 

Phase 4: Today, we have witnessed the emergence of the Internet, infrastructures, interactive multimedia, 

cyberspace, networks, machine learning, artificial intelligence, and the Internet of Things.  

From Dahlbom’s [11] description of information systems, we note concepts such as automatic, handling large sets of 

data, and keeping track of people. Further, benefits such as fast, cheap, and reliable occur. A case from Norway 

illustrates the how fraud was revealed: The Driver and Vehicle Licensing Agency’s database of people who had 
recently obtained their driver’s licence was mapped with the social security office’s database of people who also 

received welfare for being blind. Several matches were made [12].  

Research has addressed the benefits and questionable consequences of using technology and analysing large amounts of 

data from multiple sources. Examples of benefits for the individual, organisation, and society include improved and 

tailored medical treatment, facilitated urban planning, catching more criminals, and thus creating a safer nation. These 

benefits also come with drawbacks such as price discrimination, tempting the consumer with targeted advertising, 

letting criminals know that you are away from home, and hacking companies’ systems [2].  

By browsing the Internet, a lot goes on behind the user’s computer, and much is automated. For example, cookies are 

being traced, companies have an auction, and the highest bidder will place their ad on the user’s screen [13]. Cookies 

have caught the attention of researchers considering the divide between EU/EAA citizens and non-EU/EAA citizens 

after the implementation of the GDPR. The GDPR rules of the former group are stricter, and EU/EAA users may 

experience a denial of access to, for example, US webpages [14].  

The GDPR applies to any EU or EAA citizen. The GDPR is a central regulatory framework almost regardless of the 

industry or business sector [15]. The regulation replaced over 40 privacy laws in Europe, and one of the motivations 

behind the GDPR was the emergence of technology and analytical tools. The GDPR consists of 99 articles, 11 of which 

were found to influence how companies use information systems in particular [16]. For this study, the following articles 

apply:  

Article 5: Principles relating to the processing of personal data 

Consumers’ personal data should be processed with fairness, lawfulness, and transparency and only collected 

for specified, legitimate, and explicit purposes.  

 

Article 7: Conditions for consent  

Consumers can withdraw their consent at any time and in an easy manner.   
 

Article 15: Rights of access by the data subject  

Consumers can obtain confirmation regarding whether personal data concerning them are being processed.  
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Article 17: Right to erasure (“right to be forgotten”)  

Consumers have the right to have their personal data erased from the organisation.   

 

Article 20: Right to data portability  

Consumers have the right to receive their personal data, and reuse them for their own purposes. It allows them 

to move, copy, or transfer personal data easily from one IT environment to another in a secure way.  
 

Article 22: Automated individual decision-making, including profiling  

Consumers have the right not to be subject to a decision based solely on automated processing (without any 

human involvement).  

 

Article 25: Data protection by design and by default  

The organisation must ensure that only the consumers’ personal data that are necessary for each specific 

purpose of the processing are processed.   

 

The use of cookies is not directly mentioned in the 99 articles of the GDPR. The regulation (found here: https://gdpr-

info.eu/) mentions cookies in recital number 30:  
 

“Natural persons may be associated with online identifiers provided by their devices, applications, tools and 

protocols, such as internet protocol addresses, cookie identifiers or other identifiers such as radio frequency 

identification tags. This may leave traces which, in particular when combined with unique identifiers and other 

information received by the servers, may be used to create profiles of the natural persons and identify them”.  

 

However, some researchers claim that other articles in the GDPR indirectly address how the owners of webpages use 

cookies, such as Article 6: Lawfulness of processing [17]. We also surmise that Articles 5 and 7, as listed above, are 

related to the use of cookies. The regulation poses challenges for organisations, and research shows that companies 

want to comply but struggle to understand their new duties [16, 18]. Failing to comply with the GDPR can result in 

sanctions from the country’s data protection authority [19]. Another study by Dexe et al. [20] found that the translation 

of the GDPR wording differed in five countries. Companies struggle with the interpretation of the regulation, and the 

authors call for clarification from legislators.  

If companies struggle to interpret the regulation, consumers most certainly will be puzzled. Before the GDPR, the 

privacy calculus model prevailed (see, e.g. Dinev et al. [21]), which involved people calculating which of their private 

data to give up in exchange for benefits when shopping online. Privacy in an online context has been a topic for many 

years, and several studies have explored consumers’ concerns about the violation of their privacy, especially in e-

commerce. Typically, consumers are concerned about misuse of personal information, monitoring, spam, hackers, 

viruses, and the risks associated with payment [8]. More recently, Momen et al. [22] investigated the effects of the 

GDPR on consumers’ Android apps. Among others, the findings show that changes point to positive impacts of the 

implementation of GDPR regarding user’s app behaviour and in user feedback. In general, the authors concluded that 

privacy in apps has moderately improved post-implementation of the new regulation. Previous studies [23] show that 

the GDPR has made progress in protecting user data. However, more progress is needed regarding giving users the right 
to edit and delete personal data. Recently, researchers have wondered whether consumers have any choice regarding 

their privacy, because they must give up personal data to exist in today’s society [13, 24, 25].  

3. Theoretical framing: the KAP model from Rogers’ diffusion of innovations  

In his well-known book on the diffusion of innovations, Roger’s described a model called KAP: knowledge, attitude, 

practice [3, p. 176]. The author used cigarette smoking to exemplify KAP as follows: First, an individual needs to know 

that smoking is dangerous. Then, the smoker needs to want to give up smoking. Finally, the person must act and stop 

smoking, and remain a non-smoker. 
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In other words, there is a process: knowing  wanting  acting. The problem, as discussed by Rogers, is the KAP gap, 

which indicates the discrepancy between knowledge, attitude, and action. Knowing that fast food has many calories, 

and wanting to lose weight, an individual may still continue to eat hamburgers and deep-fried food. Sometimes, an 

individual may need a cue-to-action to change behaviour or adopt an innovation. A cue-to-action is “… an event 

occurring at a time that crystallizes a favourable attitude into overt behavioural change” [3, p. 176]. A cue-to-action 

may occur naturally; for example, in our context, a bank customer may experience being denied a mortgage, thus 
motivating the customer to exercise their right to access (Article 15). Another example can be triggered by rock stars, as 

discussed later in the article. 

In the information privacy literature, the discrepancy between what people claim they do, and what they actually do is 

called the privacy paradox [26]. Consumers claim to care about their privacy, but their actions do not correspond. For 

example, they will willingly give up personal information to gain benefits, such as discounted prices, when shopping. 

Recently, the privacy paradox has been criticised, and some researchers, such as Knijnenburg et al. [24] and Solove 

[25], claim that consumers do not really have a choice.  

In our study, knowledge refers to the information possessed by consumers, such as their awareness of information 

privacy and the GDPR. Attitude deals with the willingness to change one’s behaviour. In our study, one example is 

choosing to care about one’s privacy, or, as some do, simply give up the fight and hope for the best. Practice is about 

acting and making use of the enhanced rights offered by regulations such as the GDPR, including data portability, the 
right to be forgotten, insight, and rejecting cookies on websites. Our questionnaire and discussion were constructed 

based on the KAP concept [3] and is summarised in Table 1. 

Table 1. Attributes regarding information privacy and the GDPR investigated in the present study. 

Information privacy and the GDPR 

Knowledge Attitude Practice 

Consumers must possess information about 

technology and be aware of their enhanced 

rights  

Consumers must care about their privacy and 

be willing to change their behaviour, such as 

rejecting cookies on websites and start reading 

terms & conditions 

Consumers must make use of the enhanced 

rights. The GDPR provides several articles: 

Article 15: right to insights 

Article 17: right to be forgotten 

Article 20: right to data portability 

Articles 5/6/7: consent 

4. Methods  

We drew on empirical data collected through four different online surveys. In this paper, we present our quantitative 

findings, in addition to a thorough qualitative analysis of the quotes from the respondents, to provide a richer and more 

descriptive picture of our findings. We start by presenting the most recent survey from 2023, followed by those from 

2018 [27], 2019 [28], and 2020 [29].  

4.1 Data collection 

The survey from 2023 was designed by utilising the online tool Nettskjema (www.nettskjema.no). This tool was 

developed by the University of Oslo (Norway) and meets the requirements for privacy and research ethics. After the 

survey was designed using Nettskjema, a link (web address) was generated, and the respondents used the link to access 

the survey. Before data collection took place, we carried out a pilot test with four respondents. The purpose was to test 

that the questions were understandable; that there was a logical connection between question-and-answer alternatives; 

checking typographical errors; and that the link worked. We received a few comments that were implemented in the 
survey, mainly about improving the answer alternatives on some of the questions. This was useful and valuable 

feedback. 
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The data collection took place from February to the end of June 2023. Since privacy and the GDPR concern all people, 

we wanted answers from a broad target group. The link to the survey was therefore distributed through various 

channels. The link was posted on Facebook, sent to our contact network (private and work), and we recruited 

respondents who are students at a university in Norway. These students were from various fields of study and therefore 

had different backgrounds and interests. On the first page of the survey (start page), participants were informed of the 

topic of the survey, that participation was voluntary, and that all responses were anonymous. In addition, we included 

contact information for the research team. The survey was completed in June 2023 with 306 respondents.  

By using the online tool for surveys Nettskjema, we only had access to respondents who filled in all the questions in the 

survey (and not those who dropped out before completing the questionnaire). Moreover, due to this method of posting a 

survey link on social media among networks and students who were physically present at school, we cannot report on 

the response rate. We closed the survey when we had a scientifically acceptable number of respondents, and we 

detected clear patterns in the responses. 

The surveys from 2018, 2019, and 2020 were conducted using SurveyMonkey®. The main structures of the survey were 

similar. They all had an introduction consisting of a description of the topic, contact information of the research team, 

and information about research ethics, such as anonymity. All questionnaires contained questions that generated both 

qualitative and quantitative data. However, the surveys have been somewhat altered and improved based on the 

comments that we received in the open-ended questions. In the 2018 survey, 10 respondents stated that the survey was 
too long and cumbersome, with long sentences in our questions. They also claimed that the survey had either too many 

alternatives or that none of the alternatives suited them. We interpreted these comments as genuine interest in the topic. 

Based on this valuable feedback, we made some changes to our survey every year. For example, when we conducted 

the first explorative survey in 2018, the GDPR was yet to be implemented; thus, we had to provide descriptions of the 

articles in the survey questions. Over the years, the topic has become more known, and we have reduced the 

explanatory text in the questions.  

Based on feedback from the previous participants, and pilot tests in 2023, we changed the last sentence “What do you 

think about this?” to “Which answer option suits you best?” to provide more flexibility to the participants. Moreover, it 

was necessary to change the verb tense from “I may want to execute this new right” prior to the implementation of the 

GDPR in 2018 to “I have executed this new right” in 2019 and onward. We acknowledge that altering the questions 

poses some challenges in comparing the results, but we will address this issue in the next sections.  

4.2 Respondents 

As mentioned above, we did not have a specific target group. Table 2 shows the detailed gender of all respondents 

between 2018 and 2023. We had a total of 1293 respondents, of which 652 were men, 633 were women, 2 indicated 

‘other’, and 6 did not answer the gender question.  

Table 2. Number of respondents in the four surveys conducted between 2018–2023. 

 2018 2019 2020 2023 

Men  137 (63.43%) 178 (54.43%) 166 (37.39%) 171 (55.9%) 

Women 79 (36.57%) 146 (44.65%) 274 (61.71%) 134 (43.8%) 

Other - - 1 (0.23%) 1 (0.30%) 

Do not want to answer - 3 (0.92%) 3 (0.68%) - 

SUM number of respondents 216 327 444 306 

The distribution of the respondents for the survey conducted in 2023 is shown in Table 3. 

Regarding the respondents who took part in the previous surveys, the following findings are highlighted: In 2018, more 

males participated in the survey (63%) than females (37%). Most of the respondents were 21–25 years old, followed by 

the 26–30-year-old group. In 2019, 54% of the respondents were men, and 45% were female. The rest did not want to 
give up their gender. Most respondents were 21–25 years old, followed by the 26–30-year-old group. In 2020, the 

typical respondent was female in the age group of 18–25 years. In all the surveys conducted, there was a dominance of 

younger people enrolled in a higher educational programme (typically a bachelor’s degree).  
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Table 3. Overview of the respondent’s characteristics in 2023. 

Age 18–25 years: 148 (48.4%) 

26–30 years: 41 (13.4%) 

31–40 years: 37 (12.1%) 

41–50 years: 32 (10.5%) 

51–60 years: 34 (11.1%) 

Over 60 years: 14 (4.6%) 

Don’t want to give up: 0 

Level of education  Primary school: 0  

Upper secondary school: 22 (7.2%)  

Vocational school or equivalent: 20 (6.5%)  

Education at bachelor’s level: 194 (63.4%)  

Master’s level or higher: 68 (22.2%)  

Other: 2 (0.7%) 

Main occupation  Income–generating work: 124 (40.5%) 

Student: 176 (57.5%)  

Other (for example, stay-at-home, retired): 6 (2%) 

4.3 Data analysis 

Our survey provided us with quantitative and qualitative data. Regarding the quantitative data, we first carried out 

descriptive analyses, looking for patterns and trends in the results. We used Microsoft Excel® to create tables and visual 
graphs. In this paper, we present descriptive data on how the answers were distributed on the measurement scale. This 

provided us with an understanding of how consumers viewed the GDPR over time. 

In addition to quantitative data, our survey from 2023 included one open-ended question (see the Appendix), to which 

36 respondents provided answers. The length of the answers was mostly one or two sentences, but some wrote a whole 

paragraph. Drawing on techniques for analysing qualitative data [30] we created a matrix in Microsoft Excel® and 

looked for clusters, or common topics, in the answers. The “search-and-mark-all” function in Microsoft Excel® allowed 

us to perform stemming, a text-mining term. Stemming is the process of reducing words to their roots. For example, 

stemmer, stemming, and stemmed are all from the root ‘stem’ [31]. We coded the most frequent words or topics and 

added up the occurrences. Due to the limited quantity of text, it was manageable to conduct the text analysis manually. 

The benefit of manual text analysis is that we can detect emotions, irony, and spelling errors.  

As previously mentioned, our survey has been altered over the years. In 2018, we had six open-ended questions, and we 

received 69 answers in total. In 2019, we increased the open-ended questions to 11, and we received 160 answers. In 
2020, we still had 11 open questions, and we received 101 answers in total. Typically, the respondents wrote one or two 

sentences, but a few wrote a small section. In summary, we obtained 366 different text answers from respondents from 

four surveys, as shown in Table 4. 

Table 4. Number of qualitative comments in each of the four surveys conducted. 

 

Survey year  2018 2019 2020 2023 SUM 

Qualitative answers 69 160 101 36 366 

4.4 Strengths and weaknesses of our method  

The strengths of our method are that we have respondents of different ages and backgrounds, and we could repeat our 

survey multiple times and compare the results over time. A link to the survey was distributed in various networks, and 
the research team worked actively to get respondents who did not primarily reflect a given group in the society. 

Nevertheless, we acknowledge that most of our respondents were students in their twenties. 

As mentioned, despite our pilot tests before collecting data, the survey had to be altered and improved over the years. 

For example, a few respondents in 2018 indicated that some questions were too leading, or, that there were not enough 

alternatives to choose from. In response to this, we included more open-ended questions in 2019 and 2020. Although we 

received more qualitative replies, we noted that there were many repetitive answers. In addition, some participants in 
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2019 claimed that the survey was too long and cumbersome. For these reasons, we only had one open-ended question at 

the end of the survey in 2023 (see the Appendix).  

5. Findings 

The following section is divided into two parts: Section 5.1 provides the quantitative findings, and Section 5.2 presents 

the qualitative findings from the open-ended questions in our study. 

5.1 Quantitative findings 

At the beginning of the survey, the respondents were asked questions about their knowledge of the GDPR. Table 5 

shows how the answers are distributed, and Figure 1 shows a visual impression of the data in Table 5.  

Table 5. Knowledge of the GDPR over the years (actual numbers in percentages). 

Knowledge of the GDPR 

 2018 (n = 216) 2019 (n = 327) 2020 (n = 444) 2023 (n = 306) 

Yes, and I know what it means 46.76% 61.77% 26.13% 46.7% 

Yes, I know a little, but not enough about what it means 26.39% 30.58% 26.80% 26.1% 

Yes, but I do not know what it means 5.56% 3.06% 12.39% 8.8% 

I have never heard of that 21.30% 4.59% 34.68% 18.3% 

 

 

Fig. 1. Visualisation of the distribution of knowledge of the GDPR from 2018–2023. 

Regarding the knowledge of the GDPR, there have been changes over the years, and most people had heard of the 

regulation and knew what it meant by 2019. This knowledge seemed to decline in 2020, but it increased in 2023. The 

number of respondents who had “never heard of the GDPR” was very few in 2018 and 2019, whereas in 2020, this 

represented approximately 35% of the respondents. In the survey from 2023, this number dropped to less than 20% 

among the respondents. Furthermore, the respondents were asked about their attitudes towards the GDPR and whether 

they were generally concerned as a consumer. The results are shown in Table 6 and a visual impression of the numbers 

is shown in Figure 2. 

Table 6. Attitude of the GDPR over the years. 

Attitude of the GDPR 

 2018 (n = 220) 2019 (n = 327) 2020 (n = 444) 2023 (n = 306) 

Not at all 1% 1% 2% 0.3% 

Low 10% 12% 12% 11.1% 

Medium 55% 56% 54% 50.7% 

High 34% 31% 30% 37.9% 

I do not know 1% 1% 3% 0 
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Fig. 2. Visualisation of the distribution on attitude pertaining to the GDPR from 2018–2023. 

The findings show that the answers to this question have been relatively stable over the years, with one exception. We 

observe that the graph depicting high concern increased somewhat in 2023 (just below 40%).  

In the following graphs we have omitted the results from 2018 due to the differences in the verb tenses in the questions, 

as explained earlier. We focus on comparing the actual practices of the respondents. However, we describe the results of 

the 2018 survey under each graph. 

Our description of Data portability (Article 20) for the present study reads: Consumers have the right to receive 

their personal data and reuse it for their own purposes. They can move, copy, or transfer personal data easily from one 

IT environment to another in a secure way. 

Regarding data portability, the analysis showed that the patters have been relatively stable from 2019-2023. However, 
inn 2023, even more respondents answered that they “might execute this right”. The size of “I do not know” group had 

decreased. 

In 2018 (prior to the implementation of the GDPR and not included in Figure 3), 17% of the 203 respondents believed 

they would make more use of the right to transfer personal data. More than half of the respondents (53%) stated that 

they might want to use the right, 20% indicated that they most likely would not, 3% did not care, and 7% did not know. 

 

 

Fig. 3. Visualisation of answers pertaining to data portability from 2019–2023. 
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Our description of the Right to be forgotten/Erasure (Article 17) for the present study reads: Consumers have the 

right to have some of their personal data erased from the organisation. 

Regarding the right to be forgotten, the answers were almost equal regarding distribution on the measurement scale. 

Over the years, most respondents answered that they might execute this right. Few responded that they did not care. 

Moreover, the findings show that surprisingly few respondents had executed this right over the years (above 10%).  

Numbers from 2018 (not included in Figure 4) showed that 39% indicated that they would make use of this right, while 
49% stated that they might take advantage of this right. Moreover, 9% answered that it was a right they most likely 

would not make use of, 1% of the respondents did not care, and 2% did not know. 

 

 

Fig. 4. Visualisation of answers pertaining to right to be forgotten from 2019–2023. 

 

Our description of Right to access (Article 15) for the present study reads: Consumers can obtain confirmation of 

whether or not personal data concerning them are being processed. They have the right to insight and to rectify potential 

wrong information.  

Regarding the right to access, there was a small variation in relation to what the respondents answered over the years. In 

2020, 6% answered that they had exercised this right, and in 2019 and 2023, the affirmative response was also below 

10%. Most of the respondents said that they would possibly make use of this right to access personal data. Very few of 

the respondents said they did not care. 

According to the 2018 survey (not included in Figure 5), 17% of the respondents answered that they had wanted this 

opportunity for a long time, 9% indicated that it did not matter, 20% believed they would surely make use of it, and 

53% stated that they could possibly use it. Furthermore, 13% stated that this was most likely a right they would not 

exercise, and 39% believed that this would create challenges for many companies. 
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Fig. 5. Visualisation of answers pertaining to right to access from 2019–2023. 

 

Our description of Cookies (Articles 5/6/7) for the present study reads: Consumers’ personal data shall be 

processed with fairness, lawfulness, and transparency and only collected for specified, legitimate, and explicit purposes. 

We need to mention that the numbers (percentage) in Figure 6 are more than 100% for some answers, as it was possible 

to check off more than one answer option in this question. However, the findings showed that the respondents generally 

experienced that companies had become better at informing about cookies after the GDPR was introduced. The 

responses from 2023 (compared to 2019 and 2020) show a clear increase in users’ perceived opportunities to opt out of 

cookies or whether they want to accept all of them. At the same time, the findings also show that there is uncertainty 

associated with companies’ use of cookies. A few people answered that they did not care and/or know what cookies 

were. 

 

 

Fig. 6. Visualisation of answers pertaining to cookies from 2019–2023. 
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Regarding the 2018 data (not included in Figure 6), 63% of the respondents were positive about the expected enhanced 

rights enforced by the GDPR regarding cookies, 38% had no faith that all businesses would follow the new regulation, 

29% were unsure of how this would work in practice, 7% did not care, and 2% of the respondents did not know what 

cookies were. Table 7 summarises the trends and patterns that emerged from the quantitative findings. 

 

Table 7. An overview of the findings of the present study. 

 2018 2019 2020 2023 

Knowledge and attitude  

Knowledge of the GDPR Yes, and I know 

what is means 

Yes, and I know 

what is means 

I have never heard 

of that 

Yes, and I know 

what is means 

 

Attitude/level of concern for privacy Medium Medium Medium Medium 

Practice 
Right to data portability May use Might use Might use Might use 

Right to data erasure May use Might use Might use Might use 

Right to personal data access May use Might use Might use Might use 

Consent/cookies Positive to the 

expected enhanced 

rights 

Companies better 

at informing about 

cookies 

I am unsure what 

companies do 

about cookies 

Companies allow 

me to opt out of 

some cookies 

5.2 Qualitative findings 

The text analysis revealed insights and more details within knowledge, attitude, and practice. This section starts by 

presenting the findings from 2023, followed by the main findings from 2018, 2019, and 2020.  

The text analysis in 2023 resulted in four clusters:  

Cluster 1: Dislike of cookie warnings on websites (mentioned by 19 participants) 

Cluster 2: Expressing concerns pertaining to privacy (mentioned by 18 participants) 

Cluster 3: Positive to new rights (mentioned by 5 participants) 

Cluster 4: Sceptical to new rights; they do not work as intended (mentioned by 18 participants) 

 
Regarding the largest cluster, cookies, the comments were exclusively negative. All the participants had versions of this 

quote: “It is incredibly annoying to have to deal with a pop-up about GDPR every time you access a website. Many 

companies make it extremely difficult to limit cookies and super easy to accept everything”. 

 

The text analysis also revealed that some participants had mixed emotions. For example, one participant shared: “I have 

sent several “data erasure requests” over the past few years, many of which were positively addressed by the 

companies. I believe that the GDPR has increased businesses’ awareness of data ownership and responsibility. 

However, I cannot be entirely certain that the data has not been misused”.  

 

Thus, the comments indicated the respondents’ annoyance towards cookies on websites and clear evidence of concerns 

about their information privacy in general. However, only 36 out of 306 participants chose to answer this open-ended 

question. However, the comments were similar to the results from previous surveys.  

In 2018, our analysis revealed that the respondents had some, or good, knowledge, and interest about privacy and 

GDPR, and they demonstrated reflection. Their attitude was that the GDPR did not necessarily improve their rights. 

Regarding practice, the majority stated that they might execute their new rights (access, data portability, right to delete). 

This was before the implementation of the GDPR. Typical quotes: 

“I am unsure to what extent this is actually prioritised by the businesses and how one can alone demand this”. 

“In general, I think that in a large and complicated society, it is more appropriate to have strict, clear GENERAL 

LAWS AND RULES related to privacy and data collection, rather than to set up for us to have detailed control over 
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how information about us is used. And in the continuation: that companies MUST comply with clear laws and 

regulations, but not spend large resources on answers to individual consumers. But, I could be wrong”. 

“To date, I have not come across a long “terms and conditions” that is readable by most people, so if the text is longer 

than what fits on one page, it is unlikely to be understandable. At the same time, most such texts are quite similar, so if 

you are familiar with one, you usually know the main points in most of them”. 

In the following study of 2019, the respondents demonstrated high knowledge about the regulation and technology, as 
shown by one of the quotes: “one cannot have webpages without cookies”. Regarding attitude, the respondents stated 

that they were positive about the new rights and articles in theory; however, they did not all think that their rights had 

improved in everyday life. Regarding practice, they were aware of, for example, cookies and the long “terms and 

conditions” when downloading an app, but they clicked “I agree” nonetheless. Two reflections read:  

“Some companies make it cumbersome and difficult to find out the consequences of where the data ends up, and 

suggest that you accept the companies’ terms that they want you to accept as much data as possible for them”, and: 

“This is completely idiotic. You cannot have websites without cookies. That they should inform me about cookies and 

that I must approve every time I access a website is just nonsense. Tracking, on the other hand, should rather be 

disclosed (which in that case is misuse of cookies)”. 

Most of the respondents were positive about the idea of the GDPR but unsure about its feasibility. There were a few 

outliers that were against the whole regulation: “I would like to add that I am personally completely against the entire 
GDPR. ‘The Right to be Forgotten’ conflicts with principles of how the Internet should exist; this should be single-

function pages and companies can choose to use, otherwise inform consumers that they do not enforce the right. […] 

GDPR is an encroachment on the private sphere by a state that should not exist, and people should react to it as such”. 

In 2020, our analysis indicated the same conclusions as in previous years: the respondents were clearly concerned about 

their privacy and were in favour of the new articles. Regarding their practices, we detected some incoherence, as some 

respondents took more action than others. 

To summarise the text analysis, our conclusion from the four surveys is that the respondents claimed extended 

knowledge about their privacy and the GDPR; they were positive towards their new or enhanced rights, but they had a 

sceptical attitude towards the feasibility, and their practices were incoherent.  

6. Discussion 

In response to our research question — How has five years of the GDPR influenced consumer’s knowledge, attitude, 

and practice of their enhanced rights? — we structure our discussion according to the KAP (knowledge, attitude, and 
practice) framework [3] in Section 6.1. We then zoom out to discuss the topic by considering more elements of the 

diffusion of innovations theory in Section 6.2. 

6.1 Knowledge, attitude, and practice 

In our study, knowledge embraced the GDPR in general, and whether the respondents had heard about cookies. From 

the quantitative data visualised in Figure 1, we observe that knowledge about the GDPR has fluctuated over the years. It 

is difficult to see any patterns or make any forecasts regarding whether knowledge has improved over the years. 

Regarding cookies, however, a few respondents stated that they did not know what cookies were in 2018. No 

participants ticked off for “Do not know what cookies are” in 2019, but in 2020 and 2023, a few participants stated that 

they had no knowledge about cookies. From the answers provided in the open-ended questions, it seemed that most of 

our respondents possessed good knowledge throughout the years, and they seemed to be concerned about the same 

topics, such as protecting their personal data. One comment read: “My e-mail was just sold to someone that spams my 

e-mail with topics like consumer loans”.  
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The overall attitude towards the GDPR has only slightly changed. As visualised in Figure 2, we observe that the 

“medium” is decreasing, while the “high” is increasing in 2023. Most of our respondents claim that their rights 

following the GDPR have improved. For every question about enhanced rights, we included the option to choose “I do 

not care at all”. Very few, about 1–2%, ticked off this alternative. Our first study on privacy and the GDPR was 

published in 2018, just before the GDPR was enforced. The findings showed that prior to the implementation of the 

GDPR, consumers were more interested in the anticipated enhanced rights than proved to be the case in our survey after 
2018. This can be due to several reasons. Just before and at the time when the GDPR was first introduced, there was a 

lot of focus on the regulation in the media and in various workplaces. The attention on the regulation decreased after the 

implementation, resulting in less awareness among consumers. 

According to our qualitative data, the attitude towards cookies was clearly negative. Some participants went as far as to 

claim that companies made the information and possibility of opting out difficult and cumbersome on purpose. This 

negative attitude remained similar in the four surveys. The same observation was made regarding the attitude towards 

the GDPR. As indicated earlier, a few participants claimed that they were against regulation, but the majority found it 

useful and interesting. However, they questioned the feasibility, and very few stated that they had executed their 

enhanced rights.  

In our study, practice pertains to the use of the right to data portability, insight, and deletion. Our data from the four 

surveys revealed a status quo, with a small dip compared to our first study in 2018. As previously described, cookies 
were a recurring topic for many of our respondents in the open-ended question. This may be because consumers 

encounter this issue almost every time they visit a website. As pointed out by many respondents, if they do not accept 

the website’s use of (at least the necessary) cookies, access is denied and/or limited to a greater extent. Nevertheless, the 

findings show that cookies are engaging and that consumers noticed a change in the information provided relating to the 

use of cookies after the GDPR was implemented.  

Do we find any evidence of cue-to-action [3] in our research? Meaning, do our participants describe any “wake-up 

calls” that have led them to take more action? From the comments provided in the open-ended questions, we noted that 

there were descriptions of incidents, such as having e-mails sold to third parties. However, we did not find that the 

incidents were severe enough. One reply reads: “If I had been really concerned about privacy, I would have stopped 

using Facebook and Google a long time ago”.  

6.2 Using other elements from the diffusion of innovations  

Rogers claimed that most studies within the diffusion of innovations theory have been from a variance perspective, and 
he issued a call for more research using a process perspective [3]. Variance research is a type of analysis of a set of 

variables that examines cause and effect, while process research seeks to determine the sequence of events over time 

[32]. Rogers did not provide any reasons for the predominance of variance research, but we believe that the reason is 

rather obvious: research over time requires, well… time. Thus, we argue that the main strength of this study is the 

empirical data collected four times between 2018 and 2023. By drawing on both quantitative and qualitative data, we 

demonstrated knowledge, attitude, and practice over time using graphs, and we unravelled some insights among 

consumers, as summarised in Table 5. 

As with any theory, the diffusion of innovations faces several weaknesses, despite its popularity. One criticism provided 

by Rogers himself is the lack of attention to anti-diffusion — that is, the spreading of bad innovations, such as 

cigarettes. Is the increasing ability of information systems to capture, store, and exploit consumer data to be regarded as 

a bad innovation? Add to this machine learning, artificial intelligence, and algorithms. Companies that do not follow 
this evolution may find themselves out of business if they do not match the actions of their competitors. Researchers 

have placed a high emphasis on algorithmic transparency and explainable AI, and it will be interesting to follow the 

running race between innovative technologies and the call for transparency. 

Another criticism that Rogers addressed is that diffusion researchers tend to rely too much upon models, such as KAP, 

as too rationalistic. Other elements are at play, for example, culture and other decision traps that individuals tend to fall 

into, such as anchoring, sunk cost, confirming evidence, and more [33]. People are not as rational as we like to think 
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that we are regarding decision-making [34]. Confirming previous studies [13, 24, 25], we think that our respondents 

made somewhat informed decisions regarding their personal data, but they had the potential to take more action and 

place higher value on their personal data. 

Third, Rogers drew our attention to the researcher’s lack of consequences when an innovation has reached critical mass 
and becomes self-sustaining. As a serious example, we have the tragedy of the commons [35], in which the rational 

choice of one individual “…ironically drives the entire system (the is, the “commons”) to disaster” [3 p. 348]. A less 

serious example is the diffusion of fashion: “A woman wearing a new fashion becomes furious when she meets another 

woman at a party wearing the same dress” (p. 360). This leads us over to the concepts of S-curve and critical mass. 

An element of Rogers’ diffusion of innovations is the S-curve, introduced in 1913 by Tarde (in Rogers [3]). The 

strength of S-curves is that they promote forecasting. The weakness is that S-curves can be found in almost “anything 

with a beginning and an ending” [36]. Examples include the number of women with the ability to read, the number of 

one-year-old infants being vaccinated, and the share of the US population owning a refrigerator [37]. The refrigerator 

example is depicted [38] with the dotted line in Figure 7 below. To have an S-curve, we need critical mass. Following a 

critical mass, we get self-sustainability.  

 
Fig. 7: Improvement in U.S. Housing [38, p. 19]. 

Our case is not about home appliances, but rather making people care about their information privacy and enhanced 

rights. This can be harder to quantify than sales numbers. Nevertheless, none of our graphs depict any S-curves and our 

findings indicate that we are nowhere near critical mass. We keep in mind that researchers warn against placing too 

much emphasis on S-curves, and we probably need more than five years of study to draw further conclusions. How can 

we reach critical mass, S-curves and self-sustainability? Rogers suggested four strategies for reaching critical mass: 

First strategy: Highly respected individuals should embrace innovations.  

Second strategy: If possible, change the perception of the innovation, for example, by indicating that the 

critical mass has already been reached.  

Third strategy: Introduce the innovation to groups that are most perceptive to innovations.  

Fourth strategy: Provide incentives for using the innovation.  
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Regarding the use of a new information system, for example, these strategies are logical. Hence, the following is 

plausible: Introduce the new HR/CRM/ERP system to a few cool people in the department (first strategy), focus on the 

great benefits that “everybody” talks about (second strategy), target the right people instead of many people (third 

strategy), and provide free training or sell the information system cheap at first (forth strategy).  

However, we struggle with these strategies in our context. For example, many people resisted taking the polio vaccine 

in the 1950s, until Elvis Presley appeared on television while getting the shot. Suddenly, 80% ran to get the vaccine 
(see, for example [39, 40]). Will it help if we get a contemporary rock star to promote the GDPR? Probably not. 

Actually, our analysis showed that our respondents were focused on themselves, and they did not mention any network 

or influence from others. Nobody mentions being affected by peers, for example. It does not seem to matter what 

family, friends, or colleagues do. Thus, it is tempting to conclude that we need another explanation. As mentioned 

earlier, Rogers reminded researchers of the cultural aspects of innovations. According to, for example, Hofstede [41], 

Norway’s culture is individual-centred but also with high trust in the authorities. One participant wrote that “Terms and 

conditions of that kind are largely invalid in Norway, so they mostly do not apply to me”. We are unsure of how to 

interpret this statement. Is it naïve? We argue that most of our respondents did not appear naïve but rather demonstrated 

that they were aware of companies’ (mis)use of their personal data.  

Table 8 summarises our discussion. This table also constitutes our contribution, which is mainly new insights to the 

industry but also to academia due to our strong use of the diffusion of innovations theory.  

Table 8. Summing up our discussion and main findings. 

The diffusion of innovations [3] is a process of four main elements: we need (1) an innovation that is (2) communicated through certain 

channels (3) over time among (4) members of a social system. 

 

Element Description by Rogers [3] Our study and findings 

 

1) An innovation 

 

 

An idea, practice, or object that is perceived as new 

by an individual. The innovation can be planned or 

spontaneous. Innovation and technology are often 

used as synonyms. 

 

 

The innovation is both the technology and the 

analytical tools as part of information systems, as 

well as the implementation of the GDPR.  

2) Communicated 

through channels 

The means by which messages get from one 

individual to another. Radio, TV, newspaper, 

Internet, or face-to-face exchanges between two or 

more individuals or peers.  

Privacy has been debated for many years, probably 

mostly in newspapers and books. In addition, we have 

TV, telephone, and, lately, the Internet. The words of 

the GDPR are accessible to anyone with a laptop and 

the Internet. 

 

3) Over time Usually, when visualised by a graph, the innovation 

evolves with an “S-curve”, if critical mass occurs. 

After critical mass, the innovation becomes self-

sustainable by adding more value to the new users 

and adopters of the innovation.  

Our study is between 2018–2023, with four sets of 

data collection. Our graphs do not form S-curves, and 

we lack critical mass. Will one individual’s care 

about privacy and use of the GDPR make it more 

valuable to everyone? 5 years of study may not be 

sufficient. It took 150 years before the fax machine 

became successful. 

 

4) Members of a 

social system  

A social system is a set of interrelated units that are 

engaged in solving problems or reaching a common 

goal. The members can be individuals, groups, 

villages, organisations, or subsystems. Smoking, for 

example, was an individual choice until it became 

illegal by law to smoke in public places (restaurants 

and others). 

Making use of enhanced rights (the articles of the 

GPDR) is an individual act. Using credit cards and 

opting out of cookies from websites may no longer be 

an actual choice. The members in our study are 

mainly the individuals, namely the citizens within 

EU/EAA. However, the data protection authority 

enforces violations of the GDPR. 
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7. Conclusion, limitations, and suggested future research 

This study has been guided by the research question: How has five years of the GDPR influenced consumer’s 

knowledge, attitude, and practice of their enhanced rights? Based on our empirical data, it should be safe to conclude 

that the GDPR has not changed too much for consumers. The graphs presented in this study indicate unclear patterns 

regarding knowledge. The graphs either show fluctuations, as in the knowledge of the GDRP, or stability, as in the low 

execution of the articles. We may not be able to draw any conclusions about the influence of the regulation. Our 
participants possessed a high level of knowledge about the GDPR and technology, both before and after the 

implementation of the regulation. Their attitude is positive towards the GDPR in theory, but they question the 

feasibility. Recurring examples are cookies on websites and long-term regulations when downloading an app. 

Regarding the practice, our respondents acted differently. Some took much action, others did not, but both groups 

reflected on their actions or lack of action. Our findings regarding the use of selected articles, such as the right to 

access, data portability, and deletion, are crystal clear. Most respondents might want to execute their rights, followed by 

will most likely not execute these rights. 

Our contribution consists of insights. We applied elements from the diffusion of innovations, which helped us structure 

the study. However, the theory proved less useful in discussing how to make consumers take more action. This is but 

one limitation of our study. Another limitation is that we cannot fully explain the insights that we offer, and we hope 

that future research projects will conduct in-depth interviews with consumers, for example. We note that there is a lack 
of network effects or influence from peers. Thus, it is tempting to conclude that for the GDPR or future regulations to 

be used by consumers, authorities and legislators must be the main drivers. This could also be subject to future research. 

Our surveys were completed by Norwegian citizens. It will be interesting to follow the development in, for example, the 

US, where similar regulations are being implemented. Future studies can include cultural aspects. For example, will we 

witness more network effects in countries with a more collective culture than in Norway? Future studies can try to 

pinpoint the typical change-agent [3]. In this case, a change-agent is a person with a high score in knowledge and 

attitude towards the GDPR and technology, and one who has made use of their rights (forgive our far-fetched 

association of a “GDPR-Elvis Presley”). Other related research question arises: How can we raise a population that is 

“algorithm literate”? Studies drawing on different theoretical frameworks or other elements of the diffusion of 

innovations are also suggested.  

This study was built on empirical data collected over five years by the same research team and emphasised the GDPR 

from a consumer’s perspective. We believe that this paper is of interest to both academia and the industry, as well as to 
individuals and companies. Five years is not long compared to the history of technology and jurisprudence, and more 

research is needed on the interaction of information systems, information privacy, and regulations in the years to come. 

We welcome any research that confirms, contradicts, and/or extends, our present study. 
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Appendix: Our questionnaire (from 2023) consisting of 12 questions 

1. Gender  

2. Age  

3. Level of education 

4. Main occupation  

 
5. To what extent are you generally concerned about privacy, when it comes to yourself as a consumer? 

[None whatsoever - Low degree - Medium degree - High degree - Do not know] 

 

6. On July 20, 2018, the GDPR (General Data Protection Regulation) was introduced in Norway. Have you heard about 

it (before you started answering this survey)?  

[Yes, and I know what it means - Yes, I know a little, but not enough about what it means - Yes, but I do not know what 

it means - No, I have never heard of the GDPR] 

 

7. The GDPR means that individuals have gained new rights regarding the collection and storage of personal data. 

Which answer option suits you best?  

[I think my rights have improved - I do not think my rights have improved - I do not care at all - Do not know] 

8. Data portability is a central part of the GDPR. This means that you can transfer all data about you that a business has 

stored. E.g. you can request that your telephone company sends your mobile usage data to a competitor if you wish to 

change mobile operator. Which answer option suits you best? 

[This is something I have used - I will possibly use - I most likely will not use - I do not care at all - Do not know] 

 

9. The GDPR has given you a greater right to demand that certain personal data (that businesses have collected about 

you) be deleted. Which answer option suits you best? 

[This is something I have used - I will possibly use - I most likely will not use - I do not care at all - Do not know] 

 

10. The GDPR gives you the right to an answer within 30 days when you approach businesses with questions related to 

your data (the right to access). The overview must be sent in a readable format and that way you can correct any errors. 

Which answer option suits you best? 

[This is something I have used - I will possibly use - I most likely will not use - I do not care at all - Do not know] 

11. The GDPR states that you can accept some cookies, but not all, when you visit a website. In addition, information 

must be given to a greater extent about the purpose of the data that is stored about you. Tick all the answer options that 

you think applies to you. 

[Companies have become much better at informing about cookies - The companies give me the opportunity to opt out 

of some cookies - I am unsure what the companies actually do when it comes to cookies - I do not care at all - Do not 

know what cookies are] 
 

12. If you have any experiences related to privacy and GDPR beyond what is covered in the questions above, please 

describe: [open question with text box] 
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1. Introduction 

Information systems development (ISD) is a complex process involving many resources, collaboration among diverse 

stakeholders, and multiple project outcomes [1, 2]. The nature of ISD has evolved in recent years to include not only 

implementing a predefined set of requirements but also managing changes that emerge during the development process 

[1, 3]. Many changes can emerge during the ISD project, primarily due to unanticipated business and technical changes. 

Traditional plan-driven software development approaches provide delivery capabilities focusing on routine 
predictability, stability, and assurance [4]. These approaches follow a disciplined and planned process to manage the 

ISD team's ability to deliver software applications that meet the business requirements. Such approaches are appropriate 

where requirements are predefined and stable, but not adequate where requirements are frequently changing [5]. In 

contrast, agile approaches provide flexibility for sensing and responding to emerging changes during an ISD project [6, 

7]. Agile methods are recommended when frequent changes are expected, and requirements are emergent in ISD 

projects [8, 9]. Many organizations have recently adopted agile methods [10, 11].  Agile methods focus more on rapid 

business value and response to change [4]. These methods recommend agile practices for developing the capabilities 

that ISD teams need to effectively anticipate and execute ongoing changes in project requirements.  

ISD teams need delivery capabilities to routinely execute what has been planned, and agile capabilities to sense and 

respond to changes that emerge during the development project. However, in practice, ISD teams often struggle to 

maintain a balance between their disciplined delivery capability and agility during the project [4, 12]. Understanding the 
distinction, relationship, and impacts of ISD team delivery capability and agility is critical for organizations to plan and 

manage appropriate capabilities based on the project context. As both business and technology environments become 

uncertain and fast changing, practitioners need to understand and appropriately plan and manage the relationships 

between ISD team delivery capabilities and agility, and their impacts on project outcomes. However, the distinctions 

and relationship between ISD team delivery capability and agility, as well as their impacts on ISD project outcomes, 

have not been studied in the literature. 

This study addresses the practical need and research gap by empirically examining the differential effects of ISD team 

delivery capability and agility on project outcomes. The objective of this study is to answer this research question: 

"What is the relationship between team delivery capabilities and agility, and their impacts on project outcomes?".  The 

main contributions of this study include building a theoretical rationale for the use of agile methods, distinguishing 

between ISD team delivery capability and agility, conceptualizing ISD team agility as a multi-dimensional variable, and 

providing rich insights about the differential effects of ISD team delivery capability and agility on project outcomes.  

The following sections draw on the organizational and agile literature to define ISD team delivery capability and agility. 

We propose a set of hypotheses regarding the relationships between ISD delivery capability, agility, and their 

differential effects on two types of ISD project outcomes: change-response outcomes and project satisfaction. We then 

present the measures, data collection methods, and data analysis results. We conclude the paper by discussing the 

theoretical contributions and practical implications of our study findings, as well as the limitations of our study and 

future research directions. 

2. Theoretical background 

In this study, capability refers to the ability of an organization or a team to perform a task or activity in at least a 

minimally satisfactory manner [13, 14]. The literature has commonly conceptualized two types of capabilities: routine 

and dynamic capability [15-19]. Routine capability is also referred to as a basic operational, ordinary, or delivery 

capability. Routine capability is the ability to deliver or perform defined, repetitive, and planned activities based on the 
knowledge of basic operational and daily tasks [19, 20]. Dynamic capability is the ability to integrate and reconfigure 

internal and external resources and competencies to address rapidly changing environments [18, 19, 21, 22]. Dynamic 

capability can be viewed as a higher-order organizational ability and improvisation of routine capability [19]. Agility is 

a dynamic capability defined as an organization's ability to sense environmental changes and respond efficiently and 

effectively [23, 24]. It is an organization's ability to deal with constantly changing market conditions and to thrive by 



Team delivery capability and agility: complementary effects on information systems development project outcomes  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 12, No. 3, 2024, 28-47 

◄ 30 ► 

exploiting unpredictable and emerging business opportunities [25, 26]. Organizations conduct their business in a 

dynamic business environment due to intense competition, market unpredictability, and the need to continuously 

innovate [27]. Organizations must balance their routine and dynamic capabilities for survival and competitive 

advantage. While organizations need the dynamic capability to adapt to unanticipated changes due to rapidly changing 

environments, they also need the routine capability to manage their standards and processes to achieve operational 

efficiency [28, 29]. Based on the organizational literature, in the following section, we conceptualize ISD team delivery 

(routine) capability and agility (dynamic capability) in the ISD context. 

The ISD process is complex and knowledge-intensive, involving business and technology issues and changes [30-32]. 

ISD teams must deal with not only implementing predefined business requirements and technical specifications but also 

sensing and responding to unanticipated business and technology changes [33, 34]. In this research, we define ISD team 

delivery capability as the team's routine and essential ability to perform basic operational activities, such as delivering a 

solution as planned to a given set of requirements by efficiently applying their resources (e.g., time and money) and 

skills (e.g., technical, business, interpersonal, and problem-solving) in the ISD project. Whether or not the target amount 

of work is completed by the end of each iteration is an indicator of the delivery capability of the ISD team [35]. ISD 

team delivery capability is the result of the team's following standard processes and knowledge base to perform project 

activities to deliver information systems that meet the requirements. Such standard and routine-based approaches bring 

discipline to the project and emphasize assurance and predictability in project outputs [4]. 

ISD team agility is a multidimensional construct [5, 36-38]. It is often not a prior characteristic but an emergent 

capability of the team due to the use of agile methods in ISD projects [39, 40]. ISD team agility concerns "the continual 

readiness of an ISD method to rapidly or inherently create change, proactively or reactively embrace change, and learn 

from change while contributing to perceived customer value (economy, quality, and simplicity), through its collective 

components and relationships with its environment" [36] (p. 340). In this study, we conceptualize ISD team agility as 

the ability to sense changes, respond to changes, and learn from the changes that occur during the project, in addition to 

the given requirements or known conditions. ISD team agility is presented as a dynamic capability based on the 

organizational literature. It is a critical success factor when an ISD project has a high level of uncertainty or experiences 

frequent unanticipated changes during the project [41-43].   

As both business and technology environments become increasingly dynamic and fast-evolving, an ISD project must 

deal with frequent business and technical requirement changes that were not anticipated and planned before project 

inception [36, 44]. For example, ISD projects may experience hardware and software resource changes [5, 36], human 
resource changes [5, 45], and budget and schedule changes [36, 40]. The requirement changes in the project are the 

most common among all other changes. Requirements can change because of changes in stakeholder preferences, 

competition threats, and changes in technology [46, 47]. ISD teams need to develop agility to deal with project changes 

and enhance project performance, especially when the changes are large. Agility allows teams to integrate, build, and 

reconfigure resources and competencies for effective sensing, responding, and learning from changes [48, 49]. ISD team 

agility is critical for project success [48].  

The dynamic capabilities of an organization allow it to sense and respond to opportunities and threats by reconfiguring 

its assets for competitive advantage [50, 51]. Organizations need dynamic capabilities to handle unpredictable changes 

and turbulent market dynamics, which require a novel reconfiguration of delivery capabilities [15, 16]. Organizations 

struggle to balance between dynamic and routine capabilities [14]. While organizations need to be strategically flexible 

to adapt to unanticipated changes, they also need to optimize their routine processes to achieve operational efficiency 
for planned tasks. Similarly, in ISD projects, a successful project in a changing environment requires a disciplined 

balance between delivery capability and agility [52, 53]. The balance between these capabilities becomes more critical 

when the project environment evolves rapidly. While the ISD team needs discipline for stability, it needs agility for 

sensing, responding to, and learning from changes, yet these two capabilities are often conflicting in nature [12]. ISD 

teams must reconcile the conflicting demands for project success. The delivery capability provides discipline and 

structure to the project, and agility provides flexibility and adaptability. Developing and sustaining these capabilities 

requires effective and efficient use of team members’ collective skills and coordination. A team's collective skills and 

coordination are important for developing the capabilities of the software development team for project success [54]. 
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ISD teams need both the delivery capability to execute the predefined activities as per the plans and the agility to deal 

with changes that can occur during the development process. The ISD team members use different methods to develop 

their capabilities. The use of agile methods is particularly important in helping ISD teams balance delivery capabilities 

and agility. Agile methods (e.g., Scrum, Kanban) are a set of software development methods that exhibit the ability to 

respond to changes in turbulent business environments [12, 55]. These methods are based on the view that organizations 

are complex adaptive systems in which requirements are emergent rather than predefined [4]. These methods emphasize 
people and their skills in developing the capabilities required to deal with emergent changes. The social and technical 

practices of agile methods help achieve agility in ISD projects [56]. Agile practices recommended by various agile 

methods help capitalize on ISD team members' capabilities to achieve project success [57]. 

Short delivery cycles, frequent customer feedback, minimum documentation, prioritizing requirements, and accepting 

changes based on priority are some of the key characteristics of agile methods [8, 9]. In contemporary ISD contexts, the 

practices recommended by various agile methods enable ISD teams to develop and balance delivery capabilities and 

agility. For example, the Scrum method recommends working on prioritized requirements in short iterations of two to 

eight weeks [58]. Within each iteration, IT and Business teams have the stability to utilize their delivery capability to 

execute planned tasks. However, at the end of each iteration, these teams can consider new requirements and prioritize 

again to decide on the set of delivery tasks that they need to do in the next iteration. These agile practices enable ISD 

teams to develop and sustain delivery capabilities and agility. 

3. Research model and hypothesis development 

The research model of this study, as shown in Figure 1, illustrates the relationships between team delivery capability, 

team agility, project satisfaction, and project change response outcome. 

 

Figure 1: Research Model 

ISD team delivery capability represents the basic ability of a team to effectively use its skills to routinely accomplish a 

planned task. As defined above, ISD team agility refers to the team's ability to sense, respond to, and learn from 

changes that were not part of the initial project scope and plan. Although ISD team agility is important for sensing 

changes, ISD team delivery capability is required to respond effectively. Agility or dynamic capability relies on 

delivery or routine capability [18, 21, 59]. Agility is achieved by improving delivery capabilities [19]. An ISD team 

cannot effectively and efficiently deal with the changes that emerge during an ISD project if the team does not possess 

the necessary delivery capability [60]. An ISD team is more likely to have a higher level of agility if it has a higher 

delivery capability. Therefore, we hypothesize as follows: 

H1: ISD team delivery capability positively correlates with the ISD team's agility. 
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ISD team capabilities impact project outcomes [33]. The definition and measurement of IS project success can vary 

depending on the stakeholders’ perspective [61]. The Project Management Institute (PMI) has defined project success in 

four dimensions: scope, schedule, cost, and quality. Previous ISD studies used various project outcome measures to 

assess project success, such as software quality [32, 62, 63], business value [1, 63], software functionality [1, 33], on-

time completion [33, 64], on-budget completion [33, 64], process effectiveness [65], and customer satisfaction [1, 63]. 

In this study, to capture both traditional project outcomes and emergent change-related outcomes, we define two 

categories of project outcomes: project satisfaction and change-response outcome. Project satisfaction refers to client 

satisfaction regarding project time and budget, functionalities of the developed system, quality of the system, and 

business value of the system [63, 66]. Project satisfaction indicates the extent to which the ISD team can achieve its 

intended goals and deliver the system according to the expectations of the clients [67]. Agile methods specifically 

emphasize customer satisfaction through continuous software delivery [54]. One of the agile principles states that "our 

highest priority is to satisfy the customer through early and continuous delivery of valuable software." Therefore, 

measuring how customers feel about the delivered system is critical for understanding project outcomes.  

ISD teams with higher delivery capability are more likely to accomplish the given project tasks as per the project plan, 
directly affecting project satisfaction outcomes [17]. For example, when an ISD team delivers the prioritized 

requirements as per the plan at the end of an iteration, the customer can see the business value of the delivered product. 

This enhances the customer satisfaction level with the system being developed. The delivery capability of an ISD team 

indicates that the team can optimize its process and resources to deliver working software products over time as per the 

plan [68]. Such a team is more likely to reconfigure its processes and resources to handle the changes that can occur 

during the ISD project. A team with a higher delivery capability can deal with various changes in a project more 

effectively and efficiently, which directly impacts the change-response outcome. Therefore, we hypothesize as follows: 

 H2: ISD team delivery capability positively correlates with project satisfaction. 

H3: ISD team delivery capability positively correlates with project change-response outcome. 

An ISD project environment that is often unstable owing to changes serves as a critical risk factor for ISD project 

success [34, 69]. ISD teams should be able to sense changes, develop expertise, coordinate with each other, and take 

collective actions to respond to and learn from changes [34]. These teams must possess the necessary skills and 

resources to deal with such changes. ISD team agility is an indicator that a team can effectively deal with changes in 

requirements during a project. Requirement changes affect project outcomes [70]. Managing requirement changes is 

one of the main activities in ISD projects, because it significantly impacts project outcomes [71]. The key focus of agile 

methods is to deliver rapid business value to customers by responding quickly to changes in requirements [4]. Ongoing 

changes will be incorporated into the development process when the ISD team can sense, respond to, and learn from 
changes effectively and efficiently, which results in better change-response outcomes [72]. A team with high agility is 

more likely to deal with changes more effectively and efficiently than a team with low agility. Project satisfaction is 

also higher when the change-response outcome is better. Therefore, we hypothesize as follows: 

H4: ISD team agility positively correlates with project change-response outcome. 

H5: ISD team agility positively correlates with project satisfaction. 

ISD teams need agility for sensing, responding to, and learning from the requirement changes caused by evolving 
market conditions, emerging system requirements, and changes in technology [73]. Agile values and principles 

recommend embracing and responding to changes in ISD. Agile methods are recommended for projects where frequent 

requirement changes are expected, as the project scope is not well-defined at the beginning of the project [8, 9]. How 

effectively the changes are handled in the project is an important indicator of the project outcomes [32]. Therefore, we 

include change-response outcomes as an important aspect of ISD project outcomes. The change-response outcome 

refers to how satisfied the clients are with the way various changes (business and technical requirement changes, human 

resources, schedule changes, etc.) are handled by the ISD team during the project [5]. Clients will be more satisfied with 

project outcomes when the change-response outcome is better. Therefore, we hypothesize as follows: 

H6: ISD project change-response outcome positively correlates with project satisfaction. 
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4. Research method 

A quantitative research approach was used to conduct this study [74]. Survey data were collected and analyzed using 

the partial least squares structural equation modelling (PLS-SEM) method to test the hypotheses. The measures for the 

study variables were adapted from relevant literature sources. The variables can be measured using reflective or 

formative indicators, depending on the researcher’s theoretical expectations [75]. These indicators represent the 

defining characteristics of the latent variables in this study [76].  All variables were measured using formative 
indicators. The ISD team delivery capability was measured using four items adapted from the literature [35, 59, 77]. 

These items assessed the extent to which the ISD team could deliver system solutions that met (1) business 

requirements, (2) technical requirements, (3) functional requirements, and (4) non-functional requirements. The ISD 

project satisfaction was measured using five items adapted from the literature [1, 63, 66]. These items assessed the 

extent to which the customer was satisfied with the new system delivered in terms of (1) functionalities, (2) quality, (3) 

delivery time, (4) project cost, and (5) benefits/value from the system. The ISD project change-response outcome was 

measured using four items adapted from the literature [1, 5, 63, 66]. These items assessed the extent to which the 

customer was satisfied with how the changes were managed by the ISD team in terms of changes in (1) business 

requirements, (2) technical requirements, (3) human resources, and (4) schedules. 

ISD team agility was conceptualized as a second-order construct consisting of three dimensions: sense, respond, and 

learn. The ISD team sense capability was assessed using four items adapted from the literature [36, 44, 78, 79]. These 
items assessed the extent to which the ISD team could sense changes in (1) business requirements, (2) technical 

requirements, (3) human resources, and (4) project schedules. The ISD team response capability was assessed using 

four items adapted from the literature [33, 36, 78, 80]. These items assessed the extent to which the ISD team could 

respond to changes in (1) business requirements, (2) technical requirements, (3) human resources, and (4) project 

schedules. The ISD team learning capability was assessed using four items adapted from the literature [36, 78, 79]. 

These items assessed the extent to which the ISD team was able to learn and enhance its ability to sense and respond to 

changes in (1) business requirements, (2) technical requirements, (3) human resources, and (4) project schedules. A Q-

sorting procedure was conducted with five ISD experts to ensure the content validity of the measures [75, 81]. After 

completing the Q-sorting procedure, a pilot test was conducted with 18 ISD practitioners to refine the survey items. We 

used a seven-point Likert-type scale to measure the variables in this study. In addition to the items used to assess the 

studied variables, information about the survey respondents, such as their project type, industry type, and agile 

experience, was also collected. Table A1 in the Appendix shows the final survey items and references. 

4.1 Data collection 

Data for this study were collected using an online survey. Online surveys are efficient at quickly distributing and 

helping to get relevant data [82]. ISD team members (software developers, business analysts, and project managers) 

working on agile software development projects were the survey respondents. The respondents were contacted by 

approaching IT companies using snowball sampling and posting the survey on professional communities on Facebook 

and LinkedIn. Table 1 shows the study sample characteristics, including the respondents' countries, roles in the agile 

project, the agile methods used in the project, and industry types. The total number of final usable survey responses was 

one hundred and ninety-four. To define the minimum sample size required for our data analysis, we used the guideline 

recommended by [83]; the minimum sample size should be at least ten times the number of indicators used to assess the 

formative construct with the highest number of indicators. 

In this study, the project satisfaction variable had the maximum number of indicators (five). The survey responses were 
checked for incompleteness and inconsistencies to enhance data quality before data analysis [84]. Thirty-four responses 

with more than 15% missing values were removed from the initial sample [85]. One hundred and sixty responses were 

used for the final data analysis, which is more than the minimum sample size required. The PLS-SEM statistical 

technique was used for data analysis using SmartPLS3 software. It is a non-parametric technique to estimate 

coefficients and maximize the variance (R2 value) explained by endogenous variables [85]. The PLS-SEM technique 

was used because this study’s research model consisted of formative variables. PLS-SEM is best suited for data analysis 
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when formative variables are in the research model and are more appropriate when the study sample is not very large 

[81, 86-89]. 

Table 1: Survey sample characteristics (n=160) 

Respondent Role  Industry Type  

Software Developer 51 (31.9%) Financial Services 51 (31.9%) 

Project Manager 17 (10.6%) Telecom 13 (8.1%) 

Senior Management 15 (9.4%) Education, Research 4 (2.5%) 

Business Analyst 5 (3.1%) Healthcare, Medical 15 (9.4%) 

Scrum Master 26 (16.3%) Transportation 14 (8.8%) 

Product Owner 9 (5.6%) Manufacturing 11 (6.9%) 

Tester 30 (%) Media and Entertainment 8 (5.0%) 

Others 7 (4.4%) Other 44 (27.5%) 

Agile Method  Country/Region  

Scrum 84 (52.5%) India 73 (45.6%) 

Extreme Programming 3 (1.9%) US/Canada 55 (34.4%) 

Modified Agile Method 32 (20.0%) Europe 24 (15.0%) 

Hybrid 24 (15.0%) Others (China, Latin America) 8 (5.0%) 

Others 17 11.6)   

 

Harmon's single-factor test was conducted to check for common method bias [90, 91]. All constructs were analyzed by 

performing an unrotated principal component analysis using SPSS software. The analysis identified more than one 

factor with an eigenvalue greater than one. These results indicate that not one factor is responsible for explaining the 

majority of the variance, which suggests that a common method bias is not an issue for this study [90, 91]. Table A2 in 

the Appendix shows the factors with eigenvalues greater than one and the variances explained. 

4.2 Measurement validation 

The measures were validated before the structural model assessment based on the guidelines suggested in the literature 

[75, 85, 92, 93]. The variance inflation factor (VIF), the significance of outer weights, and outer loadings are estimated 

and checked to validate the formative constructs used in the study. Each indicator of a formative construct represents a 
different aspect of that construct; therefore, a high correlation is not required between formative indications [92]. A high 

correlation between indicators leads to multicollinearity issues [75]. Variance inflation factor (VIF) values were used to 

identify multicollinearity problems in formative indicators [92, 94]. If the VIF value is less than five, multicollinearity 

is not a problem for that formative indicator [85]. Some researchers suggest a more conservative VIF value of 3.3 or 

less to ensure that multicollinearity is not a problem [92, 95]. VIF values, outer weights, their significance, and outer 

loadings for the second-order formative indicators are presented in Table 2. 

Table 2: VIF, outer weights, and outer loadings (second order) 

Indicators VIF Outer Loadings Outer Weights P-Values (Outer Weights) 

CNGOTM1 1.749 0.794 0.276 0.044 

CNGOTM2 1.586 0.725 0.221 0.266 

CNGOTM3 1.558 0.742 0.264 0.019 

CNGOTM4 1.567 0.865 0.491 0.001 

DLVCAP1 1.961 0.820 0.340 0.010 

DLVCAP2 1.596 0.754 0.250 0.046 

DLVCAP3 2.184 0.850 0.301 0.040 

DLVCAP4 1.458 0.768 0.361 0.005 

DLVSTF1 1.850 0.571 0.134 0.511 

DLVSTF2 1.708 0.314 -0.387 0.113 

DLVSTF3 1.652 0.806 0.562 0.001 

DLVSTF4 1.666 0.759 0.422 0.006 

DLVSTF5 1.352 0.709 0.384 0.084 

LEARN 1.544 0.756 0.317 0.016 

RESPOND 1.474 0.906 0.618 0.000 

SENSE 1.640 0.760 0.264 0.042 



Team delivery capability and agility: complementary effects on information systems development project outcomes  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 12, No. 3, 2024, 28-47 

◄ 35 ► 

The formative indicators used in this study did not have multicollinearity issues because all indicators had VIF values 

less than 3.3. Table A3 in the Appendix shows the detailed results for first-order formative indicators. The outer weights 

of the formative indicators represent their relative importance, whereas the outer loadings represent their absolute 

importance in defining a construct. Indicators with significant weights were also included in the analysis. Formative 

indicators with insignificant outer weights (p-value <0.05) and outer loadings greater than 0.5 can also be included in 

the data analysis [85]. One of the indicators (DLVSTF2) did not have significant outer weights or loadings of >0.5. This 
was not removed from the analysis because it is important for the content validity of the delivery satisfaction variable 

[85]. All the formative indicators shown in Table 2 were used in the data analysis because they had significant outer 

weights or outer loadings greater than 0.5 or were critical for the content validity of the construct [85].  

4.3 Hypothesis testing 

A structural model assessment was conducted after the measurement model of the variables was validated. The analysis 

of the structural model consisted of calculating the path coefficients and their significance, variance explained (R2 

value), and effect size (F2 value) [85]. The PLS algorithm using the factor-weighing scheme was used to test the 

relationships between variables in this study. As discussed in the previous section, ISD agility was conceptualized as a 

second-order formative hierarchical construct with sense, respond, and learn as its first-order formative variables. Since 

ISD team agility is a second-order formative variable, a two-stage approach for estimating the latent hierarchal variables 

was used. This approach is recommended for estimating research models that consist of higher-order formative 
variables [87, 96]. In this approach, the latent scores of lower-order variables are used as indicators for higher-order 

variables. The latent scores of ISD team sense, response, and learning capabilities were used as formative indicators of 

ISD team agility. 

Path coefficients were estimated to indicate the strengths of the relationships among the various variables using the PLS 

algorithm. Figure 2 shows the path coefficients among the variables and their significance (p-values in brackets). The 

bootstrapping procedure was used with five thousand samples to calculate the significance levels of the path 

coefficients [85, 97, 98]. 

 

Figure 2: Results of structural model testing 

Table 3 shows the path coefficients of the original sample, means of the bootstrap samples, standard deviations, and 

their p-values. These results suggest that ISD team delivery capability had significant and positive effects on ISD team 

agility (β=0.622, p <0.01) and project satisfaction (β=0.286, p <0.05), supporting hypotheses 1 and 2, respectively.  

However, ISD team delivery capability had an insignificant effect on project change-response outcomes; as such, 

hypothesis 3 was not supported. ISD team agility had a significant and positive effect on project change-response 
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outcomes (β=0.575, p <0.01), supporting hypothesis 4. However, ISD team agility had an insignificant effect on project 

satisfaction; as such, hypothesis 5 was not supported. Project change-response outcomes had a significant and positive 

effect on project satisfaction (β=0.389, p <0.01), supporting hypothesis 6. The coefficient of determination (R2) was 

calculated to determine the predictive power of the model. It represents the amount of variance in the endogenous 

variables explained by the exogenous variables. It is a "squared correlation between a specific endogenous construct's 

actual and predicted values" [85] p198). 

Table 3: Path coefficients and their significance 

Relationship Paths 
Original 

Sample (O) 

Sample 

Mean (M) 

Std Dev 

(STDEV) 

T Statistics 

(|O/STDEV|) 
p Values 

Agility -> Change-response Outcome 0.575 0.556 0.092 6.230 0.000 

Agility -> Delivery Satisfaction 0.057 0.106 0.117 0.485 0.628 

Change-response Outcome -> Delivery Satisfaction 0.389 0.399 0.113 3.442 0.001 

Delivery Capability -> Agility 0.622 0.634 0.052 12.055 0.000 

Delivery Capability -> Change-response Outcome 0.132 0.176 0.105 1.254 0.210 

Delivery Capability -> Delivery Satisfaction 0.286 0.254 0.139 2.062 0.039 

 

Table 4 presents the adjusted R2 and R2 values. R2 adjusted values are better indicators of the parsimony of the model 

[85, 99]. These values were calculated by adjusting R2 based on the sample size and number of exogenous variables 

[85]. 

Table 4: Coefficient of determination (R2) 

Endogenous Constructs R2 R2 Adjusted 

Agility 0.387 0.383 

Change-response outcome 0.442 0.435 

Project satisfaction 0.394 0.382 

 

The effect size (F2) value was calculated for the research model, which indicates the impact of removing an exogenous 

construct on the R2 value of an endogenous variable [85]. For example, the variance in project change-response 

outcomes was mainly explained by ISD team agility but not by ISD team delivery capability. Table 5 shows the F2 

values. The exogenous variable does not affect the endogenous variable when the F2 values are less than 0.02 [100]. 

Table 5: Effect size (F2) 

 Exogenous > Endogenous Constructs F2 

Agility -> Change-response outcome 0.363 

Agility -> Project satisfaction 0.002 

Change-response Outcome -> Project satisfaction 0.139 

Delivery Capability -> Agility 0.632 

Delivery Capability -> Change-response Outcome 0.019 

Delivery Capability -> Project satisfaction 0.081 

4.4 Testing mediating effects 

We further tested the indirect effects of ISD team delivery capability on project satisfaction and project change-

response outcomes, as well as the indirect effect of ISD team agility on project satisfaction. There are mediation effects 

of variables if the indirect effects are significant [85, 101]. For example, as shown in the first row of Table 6, the total 

indirect effect of ISD team agility on project satisfaction, which was mediated by the change-response outcome, was 

significant (β=0.223, p=0.007). 

Table 6: Total indirect effects 

Relationship Path Original Sample P Values 

Agility -> Delivery Satisfaction 0.223 0.008 

Delivery Capability -> Change-response Outcome 0.358 0.000 

Delivery Capability -> Delivery Satisfaction 0.225 0.005 
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Specific indirect effects were examined to assess the mediating effects of each path separately. For example, as shown 

in Table 7, the relationship between ISD team delivery capability and project satisfaction had three paths; only one of 

the three paths was significant (β=0.139, p=0.009). The total indirect effects indicate the combined mediating effects of 

all the mediating paths. By contrast, specific indirect effects indicate the individual contribution of each mediator in 

defining the strength of the mediating relationship between the dependent and independent variables. 

Table 7: Specific indirect effects 

Relationship Path 
Original 

Sample  
P Values 

Delivery Capability -> Agility -> Change-response Outcome 0.358 0.000 

Delivery Capability -> Agility -> Delivery Satisfaction 0.035 0.637 

Agility -> Change-response Outcome -> Delivery Satisfaction 0.223 0.008 

Delivery Capability -> Agility -> Change-response Outcome -> Delivery Satisfaction 0.139 0.010 

Delivery Capability -> Change-response Outcome -> Delivery Satisfaction 0.051 0.231 

5. Discussion 

The use of agile methods has increased in recent years. Most of the studies related to agile methods and ISD are 

qualitative in nature [102-104]. Very little theoretically grounded empirical research affirms the relationships between, 

and benefits of, different agile project team capabilities [105]. In this study, we answer the research question: What is 

the relationship between team delivery capabilities and agility, and their impacts on project outcomes? The empirical 

results of this study presented an interesting set of relationships between ISD team capabilities and project outcomes. 

The results suggest that ISD team delivery capability is a significant determinant of ISD agility and project satisfaction 

but not a direct determinant of project change-response outcomes. This indicates that ISD teams with a high level of 

delivery capability are more likely to develop high levels of team agility and project satisfaction. The result is consistent 

with the organizational agility literature in that routine delivery capability impacts operational performance [68]. The 

relationship between ISD delivery capability and ISD project change-response outcomes is mediated by ISD team 
agility. ISD team agility is a significant determinant of project change-response outcomes, but not a significant 

determinant of project satisfaction. In addition, project change-response outcomes mediate the relationship between ISD 

team agility and project satisfaction. These results have important implications for the ISD/agile literature and ISD/agile 

practitioners. 

5.1 Implications 

This study contributes to both the theoretical development and practical management of ISD and agile practices. First, it 

contributes to the ISD/agile literature by taking a step forward in building a theoretical understanding of the use of agile 

methods, distinguishing between ISD team delivery capability and agility, conceptualizing ISD team agility as a multi-

dimensional variable, and providing rich insights about the differential effects of ISD team delivery capability and 

agility on project outcomes. This study contributes to the literature by responding to calls for research to build a 

theoretical rationale for the use of agile practices [36], and to focus on theoretical development in agile literature [12]. 

Drawing on the organizational routine and dynamic capabilities literature and the ISD/agile literature, we conceptualize 
two distinct and complementary, and yet often conflicting, ISD team capabilities: delivery capability and agility. While 

the ISD/agile literature has recognized that ISD/agile teams must deal with not only implementing predefined business 

requirements and technical specifications but also sensing and responding to unanticipated business and technology 

changes [33, 34], no empirical studies have made a clear distinction between ISD team delivery capability and agility. 

Our study will serve as a first stepstone for developing a theoretical foundation that helps explain the different ISD team 

capabilities required for executing routine tasks versus for sensing, responding to, and learning from emergent changes. 

Second, the extent literature often uses agility as an adjective for agile methods and practices without a theoretical basis 

[36, 106]. Our research conceptualize ISD agility as a second-order variable with three dimensions (sense, respond, and 

learn). Previous studies have called for the empirical validation of the multifaceted concept of agility in the software 

development context [36, 56]. Agility is a nebulous concept, and its dimensions are still not clearly understood [107]. 
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Studies in the literature have measured agility using a particular aspect of agility, for example, the response dimension 

[33]. This study helps to develop a deeper understanding of agility by studying all three dimensions of ISD team agility. 

The results show that an ISD team possessing a high level of agility in terms of sensing, responding to, and learning 

from changes would produce better change-response outcomes, which in turn would lead to better project satisfaction. 

This study contributes to the ISD/agile literature by conducting a rigorous quantitative study on two related ISD team 

capabilities that have not been adequately examined in the ISD/agile literature [103]. ISD practitioners can use the 
results of this study to understand the multidimensional nature of ISD agility and how ISD team delivery capability is 

necessary for ISD team agility.  

Third, in addition to distinguishing the two types of ISD team capabilities, our study shed light on their relationship. 

While these two ISD capabilities have been discussed individually in the literature [4, 35, 48, 108, 109], they have not 

been conceptualized and examined together. Our study suggests that ISD team delivery capability enables ISD team 

agility, which is required to address the changes that occur during an ongoing project. The risk of software project 

failure is reduced when prioritized changes are incrementally delivered within punctuated time-boxes [110]. This 

understanding of the relationships is important for developing a theoretical understanding of agile methods. It also helps 

to understand the assumptions underlying agile practices. Such understanding is critical for the effective application of 

agile practices in a particular project context [111]. Agile practices need to be tailored based on project and 

organizational contexts [112, 113]. The results of this study will help ISD practitioners understand the nature and 
relationship between these capabilities. It can serve as a guide to adapt organizations' project practices to appropriately 

plan and manage the development and balance of these capabilities. Organizations must create a project environment in 

which they can balance discipline and flexibility for better project performance [12].  

Finally, our study provides insights into how the two types of ISD team capabilities jointly affect ISD project outcomes. 

Team performance is an important research theme in agile software development [114]. This study helps to understand 

the different roles that the two types of team capabilities play in impacting ISD project outcomes. Our results contribute 

to the literature by bridging a theoretical gap regarding the lack of understanding of the relationships between ISD team 

delivery capability and agility, and project outcomes [106]. The change-response outcome variable can be used to 

assess the performance impact of ISD team agility. Previous studies in the agile literature have used traditional project 

outcomes, such as project satisfaction, time, cost, scope, and quality, to study the impact of ISD team agility [33, 48, 

115]. The empirical results of our study concerning the differential effects of ISD team delivery capability and agility 

on project change-response outcomes and project satisfaction provide a much richer understanding of the dynamic 
relationships between ISD team capabilities and project outcomes than what is provided by the existing literature. 

Understanding such a relationship is critical for ISD practitioners as it will help them build a balance between these two 

capabilities. 

5.2 Limitations and future research  

The results of this study should be interpreted with caution because of its limitations. First, the data for this study were 

collected only from agile ISD projects. The results of this study are related to the agility and delivery capabilities of 

teams using agile methods in their projects. These results may not be readily generalizable to ISD projects that use a 

traditional waterfall model-based software development approach. Future studies may collect data from projects using 

agile and traditional approaches and compare the results based on the different development approaches used.  

Second, this study used data collected primarily from an ISD team's perspective. Perceptions of project outcomes, such 

as delivery satisfaction, can differ between IT and business teams. Future research may collect data from both the IT 

and the business team's perspectives to better estimate project outcomes, such as customer satisfaction.  

Lastly, this study focused on the relationships between ISD team delivery capability and agility, and their differential 

effects on ISD project change-response outcomes and project satisfaction. We did not include variables that may affect 

the ISD team’s delivery capability and agility. Many factors can affect ISD team capabilities. Agility can be influenced 

by external and internal factors such as team size, project type, team autonomy, and market conditions, which require 

further investigation [106]. Future studies may include factors such as team competence, team culture, team 
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collaboration, team communication, and iterative development to investigate how these variables affect ISD team 

delivery capability and agility.  

6. Conclusion  

As both business and technology become increasingly dynamic and uncertain, ISD teams are facing difficulties in 

appropriately managing the constant conflict between executing planned tasks and dealing with unexpected changes. In 

this study, we provide a theoretical perspective to understand and explain this challenge by distinguishing two ISD team 
capabilities, delivery capability and agility, and empirically examining their relationship and joint effects of project 

outcomes. The PLS-SEM analysis results of the survey data suggest that ISD team delivery capability significantly 

impacts ISD agility and project satisfaction but not project change-response outcomes. These results show that ISD 

teams with a high level of delivery capability are more likely to develop high levels of team agility and project 

satisfaction. This study contributes to the literature by initiating a new research stream that will enable researchers to 

build a theoretical rationale for the use of agile methods and provide further insights about the differential effects of ISD 

team delivery capability and agility on project outcomes. This study will help ISD practitioners to understand the multi-

dimensional nature of agility and the dynamic relationships between ISD team capabilities and project outcomes. 
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Appendix A 
Table A1: Survey measurements 

Variables Measures Key References  

Project 

Satisfaction 

The customer is satisfied with the functionalities of the new system (DLVSTF1) [63],  

[1], 

[66] 

The customer is satisfied with the quality of the new system (DLVSTF2) 

The customer is satisfied with the delivery time of the system (DLVSTF3) 

The customer is satisfied with the cost of the new system (DLVSTF4) 

The customer is satisfied with the benefits/value from the new system (DLVSTF5) 

Change-

Response 

Outcome 

The customer is satisfied with the way changes in business requirements were managed in the project 

(CNGOTM1) 

[63],  

[1], 

[66], 

[5] 

The customer is satisfied with the way changes in technical requirements were managed in the project 

(CNGOTM2) 

The customer is satisfied with the way changes in human resource requirements were managed in the 

project (CNGOTM3) 

The customer is satisfied with the way changes in schedule was managed in the project (CNGOTM4) 

Delivery 

Capability 

Project team was able to deliver solutions that met business requirements (DVLCAP1) [35], 

[59], 

[77] 

 

Project team was able to deliver solutions that met technical requirements (DVLCAP2) 

Project team was able to deliver solutions that met functional requirements (DVLCAP3) 

Project team was able to deliver solutions that met non-functional requirements (DVLCAP4) 

Agility-Sense During the project, project team was able to sense changes in business requirements. (Sense1) [78], 

[36], During the project, project team was able to sense changes in technical requirements. (Sense2) 
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Variables Measures Key References  

During the project, project team was able to sense changes in human resource requirements. (Sense3) [79], 

[44], 

[116] 
During the project, project team was able to sense changes in schedule. (Sense4) 

Agility-Respond During the project, project team was able to respond to changes in business requirements. (Respond1) [80], 

[78], 

[36], 

[33], 

[116] 

 

During the project, project team was able to respond to changes in technical requirements. (Respond2) 

During the project, project team was able to respond to changes in human resource requirements. 

(Respond3) 

During the project, project team was able to respond to changes in schedule. (Respond4) 

Agility-Learn As the project progressed, project team member(s) were able to learn and enhance their ability to sense 

and respond to changes in business requirements. (Learn1) 

[78], 

[36], 

[79], 

[116] 

 

As the project progressed, project team member(s) were able to learn and enhance their ability to sense 

and respond to changes in technical requirements. (Learn2) 

As the project progressed, project team member(s) were able to learn and enhance their ability to sense 

and respond to changes in human resource requirements. (Learn3) 

As the project progressed, project team member(s) were able to learn and enhance their ability to sense 

and respond to changes in schedule (Learn4) 

 

Table A2: Harman's single factor test: total variance explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 8.461 33.845 33.845 8.461 33.845 33.845 

2 2.381 9.523 43.368 2.381 9.523 43.368 

3 1.774 7.095 50.464 1.774 7.095 50.464 

4 1.509 6.036 56.500 1.509 6.036 56.500 

5 1.247 4.989 61.489 1.247 4.989 61.489 

6 1.210 4.838 66.327 1.210 4.838 66.327 

7 1.089 4.355 70.681 1.089 4.355 70.681 

8 .919 3.676 74.358    

9 .732 2.926 77.284    

10 .677 2.707 79.991    

11 .603 2.412 82.402    

12 .523 2.094 84.496    

13 .467 1.866 86.362    

14 .452 1.808 88.171    

15 .417 1.669 89.840    

16 .387 1.546 91.386    

17 .333 1.333 92.718    

18 .305 1.219 93.938    

19 .280 1.119 95.057    

20 .256 1.024 96.080    

21 .237 .948 97.028    

22 .229 .917 97.946    

23 .203 .811 98.757    

24 .173 .694 99.451    

25 .137 .549 100.000    

Extraction Method: Principal Component Analysis. 

 

Table A3: VIF, outer weights, and outer loadings (first order) 

Indicators VIF Outer Loadings Outer Weights P Values(Outer Weights) 

CNGOTM1 1.749 0.789 0.262 0.084 

CNGOTM2 1.586 0.742 0.250 0.195 

CNGOTM3 1.558 0.752 0.278 0.124 

CNGOTM4 1.567 0.853 0.467 0.013 

DLVCAP1 1.961 0.806 0.298 0.027 

DLVCAP2 1.596 0.739 0.223 0.141 

DLVCAP3 2.184 0.872 0.366 0.015 

DLVCAP4 1.458 0.771 0.359 0.031 



Team delivery capability and agility: complementary effects on information systems development project outcomes  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 12, No. 3, 2024, 28-47 

◄ 47 ► 

Indicators VIF Outer Loadings Outer Weights P Values(Outer Weights) 

DLVSTF1 1.850 0.576 0.182 0.480 

DLVSTF2 1.708 0.279 -0.438 0.090 

DLVSTF3 1.652 0.773 0.515 0.010 

DLVSTF4 1.666 0.746 0.409 0.028 

DLVSTF5 1.352 0.730 0.430 0.046 

LEARN1 1.368 0.705 0.339 0.183 

LEARN2 1.607 0.740 0.229 0.304 

LEARN3 1.532 0.670 0.151 0.477 

LEARN4 1.694 0.881 0.556 0.004 

RESPOND1 2.113 0.828 0.308 0.108 

RESPOND2 2.141 0.824 0.282 0.106 

RESPOND3 1.810 0.789 0.265 0.128 

RESPOND4 1.924 0.844 0.360 0.019 

SENSE1 1.470 0.854 0.655 0.000 

SENSE2 1.726 0.608 -0.037 0.848 

SENSE3 1.499 0.613 0.138 0.511 

SENSE4 1.346 0.753 0.502 0.004 
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Abstract: 

The benefits of risk management in the context of project portfolios have been widely recognized in the literature. 

However, approaches that assess the risk of organizational development project portfolios from the perspective of how 

the portfolio delivers value to the parent organization remain largely unexplored. To address this gap, our research takes 

a constructivist approach and an organizational perspective on project portfolios. We conducted twenty-eight semi-

structured interviews and used thematic analysis to identify and relate four themes of a comprehensive project portfolio 

risk assessment (PPRA) framework: "project portfolio as the organizational unit for PPRA"; "organizational capabilities 
as portfolio outcomes in which PPR can be assessed"; "project portfolio levels as sources of risk factors in PPRA"; and 

"balance between project portfolio attributes complexity". Within the framework of organizational development project 

portfolios, this study contributes to our understanding of PPRA by providing two propositions: (1) The capabilities to be 

generated by the project portfolio can be used as the portfolio primary results on which PPRA can assess the risk of the 

project portfolio, establishing the impact of PPR on the project portfolio value delivering to the parent organization, and 

(2) The risk factors that impact the project portfolio expected results can be represented into PPRA as ‘output-related’ 

risk factors and ‘outcome-related’ risk factors. 

Keywords: 
project portfolio management; project portfolio risk; risk assessment; qualitative analysis; thematic analysis. 

DOI: 10.12821/ijispm120303 

Manuscript received: 25 April 2023 
Manuscript accepted: 8 March 2024 

 

Copyright © 2024, IJ ISPM. Genera l perm ission to  republish in  pr int or e lectron ic forms, but not for profit, a ll or pa rt of this mater ia l is  granted, provided that the 
Internationa l Journal of  Informat ion Systems and Project Management  (IJISPM) co pyright notice is  given and that reference  made to  the publicat ion, to  its  date of  

issue, and to  the fact that repr inting pr ivileges  were  granted by permission of IJISPM. 

http://www.sciencesphere.org/ijispm
mailto:gabriela.fernandes@dem.uc.pt


Towards a comprehensive framework for risk assessment of organizational development project portfolios  

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 12, No. 3, 2024, 50-69 

◄ 51 ► 

1. Introduction 

Project portfolio risk management seeks to maximize the value delivered to the organization through the impact 

achieved on strategic goals while managing limited resources, capabilities, and an assumed level of risk [1]–[4]. In this 

context, the strategic alignment of project portfolios is seen as a guiding principle for project selection [5], [6], and the 

positive influence of project portfolio risk management on the project portfolio success has been recognized in the 

literature [7]–[9]. Project Portfolio Risk Assessment (PPRA), like project portfolio risk planning, project portfolio risk 
identification, and project portfolio risk response, is an element of project portfolio risk management [10]. PPRA is 

designed to provide information about the significance of risks and risk trends, among other factors, to support risk 

response decisions [9], [10]. It enables managers to better monitor and prevent risks [11]. To achieve this, PPRA should 

generate greater approximations to reality and incorporate a portfolio-wide view through which inherent project 

portfolio characteristics would be recognized [8], [12], [13]. 

A project portfolio can be defined as an organization hosting temporary organizations (projects and programs) that 

interact with the parent organization and its strategy [14]. Thus, recognizing how the project portfolio delivers value to 

the parent organization is crucial when managing project portfolios [5], [15]. Then, the fact that project portfolios share 

resources with the parent organization, as well as the strategic impact of the portfolios does not come directly from the 

outputs of each project within the portfolio but is generated through a comprehensive process of value delivery to the 

parent organization are highlighted as inherent project portfolio characteristics [16]–[18]. However, these project 

portfolio characteristics have not been widely explored and incorporated into PPRA approaches [12], [16]. 

On the one hand, the most traditional PPRA approach focuses on evaluating the financial risk taken by the parent 

organization when investing in one or another project portfolio [11], [19], [20]. However, this approach does not 

consider how the project portfolio delivers value to the parent organization. On the other hand, from a second risk 

planning approach, PPRA has been oriented to evaluate the risk associated with achieving project objectives 

considering interdependencies between projects, and traditionally by assessing the impact on duration or cost of each 

project within the portfolio [20], [21]. However, this second risk planning approach did not explicitly consider the 

relationship between the portfolio and the parent organization’s strategy.  

Thus, in recent years studies have evolved to assess the impact of project portfolio risk on strategic goals [22], [23], 

including not only the risk derived from the projects and their interdependencies, but also the risk derived from the 

project portfolio level itself [2]. As a result, the traditional conceptualization and theory of PPRA has been 

complemented by an emerging approach based on the impact of risk at the strategic level. However, considerations on 
the implications for PPRA derived from considering the interaction between the project portfolio and the parent 

organization and its strategy, as well as how the project portfolio delivers value to the parent organization, remain 

absent. 

Considering the above, the PPRA literature could benefit from adopting a comprehensive framework that recognizes the 

organizational perspective of project portfolios. The organizational perspective of project portfolios helps to understand 

the different portfolio levels and their interrelationships; as well as recognizing that the project portfolio interacts with 

the parent organization and its strategy while serving multiple stakeholders, organizational resource constraints and 

resource competition [14], [17], [24]. Therefore, the current study addresses the following research question: What 

could be the implications for PPRA when an organizational perspective of the project portfolios is adopted?  

For this purpose, this study was developed based on the qualitative analysis of twenty-eight semi-structured interviews 

conducted with project portfolio practitioners. This research focused on organizational development project portfolios. 
This type of project portfolio is associated with structures that respond to changes in the competitive environment, 

marketing priorities, consumer demands, production technology requirements, Etc. In this regard, organizational 

development project portfolios comprise a set of mixed projects [25]. The empirical findings derived from this study 

provide insights into PPRA and suggest four interdependent themes that describe and conceptualize it from an 

organizational perspective. In addition, this research leads to recognizing the interaction between the project portfolio 
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and the parent organization and its strategy into PPRA through two propositions derived from the discussion, opening 

new avenues for theoretical and empirical studies in the field. 

The remainder of the paper is organized as follows. Firstly, a PPRA background is presented, followed by a description 

of the research methodology used for the study. Then, the findings of the interview analysis are presented, leading to the 

description of a comprehensive framework for PPRA. The findings are followed by the discussion in which empirical 

propositions for PPRA are developed, and finally, conclusions are summarized. 

2. Literature review 

2.1 Project portfolio risk assessment 

The literature on risk assessment in the project portfolio context can be classified into two main classical approaches: 1) 

Risk assessment carried out as part of project portfolio selection. This approach is derived from the Modern Portfolio 

Theory proposed by Markowitz in 1952; this theory mainly focuses on optimizing project portfolio investments [3], 

[13], [19]. 2) risk analysis in the project portfolio execution phase, where the literature has focused on integrating 

project interdependencies with project risk assessment models [21], [26], seeking a better representation of project 

portfolio risk as a network of interdependent projects and risk factors [24], [11]. According to Ahmadi-Javid et al. [20], 

the first group is related to general management, and the second group is related to the project management field. 

Project portfolio risk management and PPRA developments applied to project portfolios mainly focus on analyzing 

risks from the project portfolio selection perspective. Thus, the problem of creating an optimal risk-reward portfolio has 
been actively considered in the literature [19], [27]. In this regard, the proposed model by Loperfido [27] is an example 

of recent work done from this perspective. Thus, from the investors’ perspective, PPR has been mainly associated with 

the expected economic results. Consequently, risk measures derived from risk analysis of financial portfolios have been 

mainly used to assess the PPR [11]. However, assessing risk only in monetary terms does not consider the diversity of 

strategic objectives that make up the strategic orientation [22], [28]. Therefore, this perspective does not capture the 

diversity of organizational outcomes expected by the parent organization when a project portfolio is selected and 

executed [3]. It also neglects to acknowledge how the project portfolios deliver value to the parent organization [16]. 

Although assessing the financial risk derived from the portfolio investment is highly relevant from the investor's 

perspective, it does not assess the risk at the portfolio level in a manner that provides information to support the 

management of portfolio risk when it is being executed. In this vein, the literature suggests that the technical or 

operational risk associated with the result of the project portfolio execution should also be considered [21], [29]. 

Only in the last two decades have considerations of PPRA in project portfolio execution been introduced [30], [31]. In 
this regard, proposals for PPRA are initially focused on each project’s technical and operational impacts [20], [21]. In 

this approach, the portfolio risk was assessed based on the risk of each project within the portfolio, specifically, the risk 

based on project measures such as the project’s duration or total cost. More recently, proposals have been oriented to 

incorporate and evaluate the influence of project interdependencies and risk interdependencies on Project Portfolio Risk 

(PPR) [11], [21], [32]; and also considering the interdependencies between projects but focusing on selecting a suitable 

project portfolio to achieve a set of strategic goals [22], as is illustrated, for instance, in the study carried out by Han et 

al. [13]. Thus, broader perspectives have been adopted by introducing into PPRA some inherent characteristics of 

project portfolios, such as the influence of project interdependencies and risk factor interdependencies derived from the 

projects within the project portfolio. 

Looking to incorporate the fact that the portfolio risk goes beyond the sum of the individual risk of each project in the 

portfolio [33], [34], Hofman and Grela [35] assess a set of project portfolio-level risk factors based on the likelihood 
and the impact on project portfolio goals. Based on that, the risk factors categorization is proposed based on risk 

likelihood and impact perspectives. Ghasemi et al. [12] identify risk factors caused by project interactions, and they also 

define risk factors at the project portfolio level as causes that could generate negative consequences on portfolio success 

factors and portfolio management objectives.  
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By focusing on the influence of resource interdependency between projects, Bai et al. [32] found that poor 

communication and cooperation among projects and lack of technology sharing are among the leading factors of the 

PPR. Later, Bai et al. [11] focused on considering project portfolios as a network through which the risk is propagated 

through the projects due to their interdependencies. To that end, the authors assess the risk as a unidimensional measure 

of impact level. Similarly, Zhang et al. [34] incorporated interdependencies between projects, which is complemented 

with considerations related to shared risk sources between projects and risk factors at the project portfolio level. In all 
these studies, PPR is presented as an aggregate measure, and the proposals do not allow the identification of the impact 

on the project portfolio's expected results.  

Another perspective is adopted by Wang et al. [16], who study the uncertainty associated with the realized value of 

projects and their interdependency. In contrast to traditional project-based control, they establish that a strategic 

perspective is required for portfolio coordination to improve the overall strategic benefits. Similarly, considering risk 

factors derived from project- and project portfolio-level and their impact on a set of portfolio outcomes, Micán et al. [2] 

proposed a PPRA model where the risk impact on the strategic objectives is assessed. In this regard, the portfolio risk is 

established as a non-aggregate risk measure. 

Thus, the risk associated with portfolio expected results and the incorporation of risk factors explicitly derived at the 

project portfolio level is being explored by some PPRA approaches. However, some types of risk factors identified in 

the literature have not been incorporated into PPRA, such as those associated with project portfolio management (PPM) 
(see [34] and [35]). Also, the focus on the project level has led to the recognition that the strategic relationship of 

project portfolios has not been explored from the perspective of portfolio risk nor its impact on portfolio expected 

results [2]. So, additional aspects should be considered when a PPRA is conducted [2], [3], [12], [32]. Furthermore, the 

interaction with the parent organization and its strategy, as well as how the portfolio delivers value to the parent 

organization, which are inherent project portfolio characteristics, have also been scarcely explored or incorporated in an 

explicit way into PPRA approaches. 

2.2 Aspects to take into account in PPRA 

Risk assessment is not isolated from the other elements of risk management. Therefore, the aspects to consider when 

designing and carrying out a PPRA should cover PPRA aspects and portfolio risk management more broadly. Table 1 

shows nine ‘aspects for PPRA’ identified in the literature. 

Table 1. Aspects for PPRA 

Aspect Description 

Risk and uncertainty 

approach 

There are different views of the specific means of risk and uncertainty. Three different approaches were 

identified: firstly, risk as a consequence or measure of the impact of uncertainty [1]; secondly, risk as the 

foreseeable component of uncertainty [36] and, thirdly, risk and uncertainty as separate approaches [1]. The 

risk or uncertainty approach to be adopted must be defined to enable the scope of the PPRA to be determined.    

Opportunities 

incorporation 

Opportunities analysis incorporation allows for the identification of positive impacts on the project portfolio 

expected results, as well as allowing for an assessment of the compensatory effects arising from threats and 

opportunities [37].  

Portfolio operational risk 

and risk in the portfolio 

business phase 

Generally, project portfolio selection with risk considerations focuses on the risks associated with the business 

phase (commercial, financial, and market factors), while risk management in the portfolio execution phase 

deals with the operational or technical risk. Operational risk and business phase risks within the portfolio 

should be incorporated into PPRA for a complete PPR overview [29], [38].  

Project 

interdependencies 

Interdependencies between projects generate both positive and negative effects on the projects and the project 

portfolio, meaning that identification and assessment of interdependencies between projects need to be 

incorporated into the PPRA [3], [21], [24], [32], [39]. 

Threat/opportunity 

interdependencies 

Evaluating interdependencies and the correlation between threats/opportunities allows for identifying the 

threats/opportunities that have a more significant influence over the portfolio’s objectives by considering the 

indirect effect they may generate through their effect on other threats/opportunities [2], [12], [20], [39].  

Impact on higher levels 
The literature shows that PPR can influence project portfolio success and the achievement of PPM objectives 

or organizational strategic objectives [12], [13], [31], [34]. 

Relation of risk among PPRA is not independent of project and program risk management. Thus, PPRA should allow for risk-
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Aspect Description 

portfolio levels integrated management between all levels of the project portfolio [33], [40]. 

Environmental 

characteristics 

The competitive dynamics of an organization's environment are determining factors in PPRA. Uncertainty or 

risk sources constantly and dynamically modify, making it necessary to develop risk management capabilities 

appropriate to each organization's environment [3], [13], [41]–[43]. In addition, dynamic changes resulting 

from the influence of the internal and external environment should be considered when assessing PPR [34]. 

Project portfolio and 

organizational processes 

The characteristics of each organizational context can modify PPRA, evidencing the need to incorporate both 

common and specific project portfolio characteristics and their relationship to the organizational processes; 

these characteristics can influence the PPRA and the risk impact on the projects and project portfolio expected 

results [1], [24], [28]. 

 

These nine aspects represent the different types of considerations to be taken into account when designing a PPRA. For 

example, decisions regarding the risk approach adopted, the type of project interdependencies to be incorporated and 

how these are reflected in the portfolio risk, and considerations related to the portfolio environment and how they are 

incorporated into the PPRA must be made and explicitly represented in the PPRA. Thus, the PPRA should incorporate 

the decisions made concerning each aspect; these aspects and the related decisions frame the scope and characteristics 

of a PPRA. 

3. Research methodology 

This research has sought to deepen understanding of how PPR can be assessed. Thus, the project portfolio is understood 

to be an organizational subsystem; consequently, PPRA is to be framed in that subsystem. Organizational studies have 

mainly been framed in line with a classic functionalistic approach [44]. However, several limitations and inadequacies 

have been identified in organizational and project portfolio studies [14], [45].   

The above has led to the integration of a constructivist epistemology in organizational research, the so-called 

constructivism-founded scientific paradigm for organization research [46]. In the constructivist view of organizational 

design science, constructivist epistemologies and organizational design science complement each other to generate 

further knowledge [45]. Then, a constructivism-founded scientific paradigm for organization research was adopted for 

this research. As in organizational design science, the goal of research using this approach is to develop knowledge to 

guide design processes [45], [46]. Therefore, the constructivism-founded scientific paradigm for organization research 
is an approach that is mutually beneficial for both constructivist epistemologies and organizational or process design 

science [45]. 

3.1 Data collection 

A qualitative interview method is appropriate in studies that incorporate exploratory searches since interviews can 

provide relevant and reliable information and offer a rich overview and understanding of organizational realities [47]. 

Thus, as part of a broader research project on risk assessment in the project portfolio context in which the study here 

reported is framed, 28 semi-structured interviews were conducted.  

As in Bos-de Vos et al. [48], a semi-structured interview guide or protocol was used to cover the broader scope of the 

research project. The interview protocol consisted of four main questions covering the entire scope of the research 

project, one of which is relevant to the focus of this paper: “Can you identify the main aspects that should be considered 

in PPRA?” However, information regarding aspects for PPRA may also be mentioned by interviewees in the other 

interview blocks. 

Seeking to ensure an adequate interpretation, a definition of ‘aspect for PPRA’ was included in the briefing document. 

In some cases, it was also necessary to complement the question with exemplification, using the information provided 

by the interviewee in previous questions. In addition, the nine aspects identified in the literature were used to encourage 

or broaden the discussion. Thus, if the interviewee did not mention information related to a particular PPRA aspect 
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identified in the literature, the interviewer briefly introduced the aspect and subsequently asked the interviewee about 

his/her perception of that aspect.  

The sample was focused on portfolios of organizational development projects, also acknowledged as internal 

development projects [25]. These projects can be strategic or operational but are always directly related to the 

organizational strategic perspective or strategic-level decisions. A portfolio of internal development projects could 

comprise business process development, internal information technology development, organizational change or re-

engineering, investments in new equipment, major software, and other capital projects [25]. 

This decision was adopted considering two aspects. Firstly, portfolios of organizational development projects are 

composed of diverse projects; therefore, it is a more comprehensive view than adopting a sample based on portfolios 

composed of more homogeneous projects. Secondly, regardless of the type of portfolios included in the sample, as this 

is an exploratory study, the results will not be generalizable; however, focusing on a single type of portfolio would 

allow contrasting the results with future studies of a similar nature focused on other types of portfolios. 

As in Mac Donald et al. [49], convenience sampling was used to identify an initial group of possible interviewees, while 

snowball sampling provided additional participants for the study. The target was Colombian professionals with 

experience related to PPM. As in studies carried out by Tam et al. [50] and Hofman et al. [1], this study focused on the 

interviewees’ professional experience. The above enabled the researchers to obtain insights into the interviewees’ 

portfolio management experience with project portfolios in their current and previous organizations. Thus, this study 
focused on how PPRA is perceived and understood by project portfolio practitioners based on their professional 

experience managing project portfolios rather than on how PPRA is performed in their current organizations. The 

interviews were recorded with the prior authorization of each interviewee, and handwritten notes were taken during 

interviews. 

It is worth mentioning that the diversity of the sample is not given by the diversity of portfolio types but by the diversity 

of business sectors of the parent organizations in which the interviewees gained professional experience. With this, it 

was expected to get a sample with a broad representation of organizational development project portfolios across 

different business sectors to capture data for establishing the figurative core of the constructs under analysis. Also, it is 

clear that empirical results cannot be directly extended to other types of portfolios. 

The interviews lasted an average of 53 minutes. The interviewees had high levels of project and portfolio management 

experience: 57% had more than 9 years of project management experience and 43% had between 4 and 9 years of PPM 

experience. All had, at least, a first degree, 46% held a post-graduate qualification, and 86% had some form of 
academic qualification related to the PM field. All appeared well qualified to provide valuable information. Most of the 

interviewees were male (64%). Regarding the type of organization, based on the classification proposed by Müller et al. 

[51], 50%, 29%, and 21% of the interviewees had their primary experience in process-oriented, project-oriented, and 

project-based organizations, respectively. Table 2 shows the general characterization of the interviewees. 

Table 2. Aspects for PPRA 

Current Role   PM experience (years) 

Project portfolio manager 20  Less than 5  3 

Project manager 1  Between 5 and 9 9 

Head of improvement office 1  Between 10 and 14 8 

Head of Project Management Office (PMO) 5  More than 14 8 

Executive director 1    

   

Type of organization: primary experience  PPM experience (years) 

Process-oriented 14  Less than 4 14 

Project-oriented 8  Between 4 and 9 12 

Project-based 6  More than 9 2 
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On the one hand, twenty of the organizations in which the interviewees are currently employed are classified as large 

companies, and the remaining eight are medium-sized companies. On the other hand, six organizations are in the 

engineering sector, developing activities such as installing refrigeration systems on an industrial scale; seven and fifteen 

are classified as manufacturing and service organizations, respectively. 

3.2 Data analysis 

All interviews were fully transcribed by the same researcher (interviewer) and subjected to a thematic analysis. In-depth 
analysis of qualitative data sets produces well-grounded and contextualized explanations; for this purpose, fragmenting 

these data sets and rearranging them into analytical categories associated with the research question is generally 

accepted [47].  

Thematic analysis allows for complete and analytic analysis, and aims to identify patterns, or themes across qualitative 

data sets, leading to a rich seam of results, explanations, and opportunities for theorizing [47], [52]. According to Terry 

et al. [52], thematic analysis approaches can be classified as either coding reliability, codebook, or reflexive, differing in 

the way the themes are conceptualized. For this research, a reflexive thematic analysis was adopted. In a reflexive 

approach, a theme is conceptualized as an analytic output representing shared meaning-based patterns organized around 

a core concept or idea [53]. Thus, the set of themes for a PPRA, or themes derived from interviews, correspond to an 

analytic output of the qualitative data analysis process.   

Based on Braun et al. [53], a six-phase procedure was carried out to implement the reflexive thematic analysis: 1) 
familiarization; 2) generating codes; 3) constructing themes; 4) revising; 5) defining themes, and 6) producing the 

report.  

The familiarization phase was based on listening to a sample of interview records and reading all the transcriptions and 

handwritten notes. As a result of this phase, and considering that “in practice, any researcher will approach the data with 

preconceived ideas based on their existing knowledge and viewpoints” [53, p. 853], it was defined that the qualitative 

data should initially be grouped according to the nine aspects identified in the literature. In addition to this, since 

thematic analysis phases represent “a reflexive and recursive, rather than strictly linear, process” [53, p. 852], it was 

established that the analysis process would be carried out in blocks of four interviews at a time. 

To obtain groups of data with shared meaning-based patterns, it was defined that the codes would be generated under an 

inductive orientation. Thus, in the generating codes phase, based on the information grouped in the nine aspects, the 

first possible set of codes derived from the analysis of the first block of four interviews was pre-defined. Consequently, 

the codes were updated in each analysis cycle; codes were merged, added, or split according to each new data group. 
For this phase, ‘a sentence’ was defined as the unit of data analysis. Finally, the data was coded into 26 codes (see 

Appendix 1).   

The phases of constructing, revising, and defining themes were carried out recursively to obtain the final set of PPRA 

themes. To this end, two strategies were considered – either the analysis of codes as building blocks could construct a 

possible PPRA theme, or the possibility that a code could be directly promoted to a PPRA theme. However, after 

conducting the analysis, no single code was not promoted to a PPRA theme. A specific definition of the candidate 

PPRA themes and a check of the candidate PPRA theme against the dataset were strategies of analysis implemented as 

part of the recursive process. This process was oriented to ensure that each PPRA theme was related to a central 

meaning and PPRA themes comprised the whole dataset. It also analyzed how themes are related between themselves 

and that PPRA themes do not overlap. For this reason, thematic maps were developed from the candidate PPRA themes. 

Fig. 1 shows how the implementation of reflexive thematic analysis led to defining the PPRA themes. It gives an 
example of how the interview data were classified into the aspects identified in the literature and then into codes 

produced based on qualitative analysis of each group of data. Finally, based on the analysis of shared meanings between 

codes, the PPRA themes were established. 
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Fig. 1. Sample illustration of themes identification 

Data analysis was supported by NVIVO software. The coding process for all interviews was carried out by the same 

researcher (interviewer), thus enabling consistency of coding. To ensure the validity of the coding process, the two 

other researchers involved in the project examined the audit trail of the key coding decisions and theme definitions 

arising from the research process. Through the analysis of shared meanings between codes, four themes were identified: 

‘Organizational capabilities as portfolio results in which PPR can be assessed’; ‘project portfolio levels as risk factor 

sources in PPRA’; ‘project portfolio as the organizational unit for PPRA’; and ‘balance between project portfolio 

attributes and complexity’. Table 3 shows the relation between the nine PPRA aspects from the literature review and the 

codes for information classification, and it shows the categorization of the codes in themes. 

Table 3. Structure for PPRA themes identification 

PPRA aspect Codes 
PPRA themes* 

T1 T2 T3 T4 

Risk and uncertainty 

approach 

PPR meaning X    

Organizational risk   X  

Implications   X  

Opportunities 

incorporation 

Relevance    X 

Complexity    X 

Portfolio operational risk 

and risk in the portfolio 

business phase 

Organizational perspective X    

Risk factor sources  X   

Risk assessment points X    

Other factors X    

Impact on higher levels 

Organizational strategy X    

Capabilities generated X    

Impact representation    X 

Project 

interdependencies 

Interdependencies as risk    X 

Source of complexity    X 

Organizational issues  X   

Threat/opportunity 

interdependencies 

Relevance and complexity    X 

Second level    X 

Relation of risk among 

portfolio levels 

Interaction between levels  X   

Projects and programs  X   

Portfolio  X   

Organization  X   

Environmental 

characteristics 

Strategic management   X  

Technological context   X  

Organizational culture   X  

Project portfolio and 

organizational processes 

Risk management process   X  

Processes influence   X  

*T1: Organizational capabilities as portfolio results in which PPR can be assessed; T2: project portfolio levels as risk factor sources in 

PPRA; T3: project portfolio as the organizational unit for PPRA; T4: balance between project portfolio attributes and complexity. 
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4. Findings 

Fig. 2 shows the four interdependent PPRA themes and their main aspects, representing a comprehensive PPRA 

framework based on the analysis of the interviewees’ perceptions. The relationships between themes are represented 

with arrows that link one theme’s main aspects to another or the relationship between two themes. The themes, their 

main aspects, and the relationships between them are described in the following subsections. This section presents 

quotations from interviewees in brackets to distinguish them from quotations from the literature. For example, (I1) 

means the quote comes from Interviewee 1. 

 

Fig. 2. A comprehensive framework for PPRA 

4.1 Organizational capabilities as portfolio results in which PPR can be assessed 

The project portfolio risk representation as a result of PPRA was anchored by the interviewees to the impact on the 

expected project portfolio outcomes at the organizational level. For example, interviewee 26 mentioned “I would 

imagine it as the risk of fulfilling and implementing the entire portfolio, if we are really achieving the expected results”. 

In this matter, it was specifically mentioned that “as result, a portfolio produces organizational capabilities to be used 

in the operation, but that is very difficult to measure” (I9). Then, influence on the organizational capabilities generated 

by the project portfolio could be denoted as a construct for the primary representation of the PPRA outcome. 

Regarding the impact on the expected results of the portfolio, represented by the PPRA in the impact on the expected 
organizational capabilities, it is stated that “it translates into the non-achievement of the expected impact on the 

organization’s strategy, but the business measures are mediated by other factors that are no longer purely of the 

portfolio” (I9). Thus, the expected organizational capabilities to be generated by the portfolio are the path through 

achieving the expected strategic impacts derived from the project portfolio. PPRA oriented to capabilities also reflected 

the fact that “the capabilities are not delivered, we understand that it is the <<project or portfolio>> manager’s 

responsibility, but if the capabilities are delivered but not properly exploited, we have a shared responsibility” (I16). 

This suggests that a capabilities-based PPRA approach would recognize the project portfolio limits in terms of its 

organizational contribution. 

In this regard, a PPRA based on the expected organizational capabilities also involves the organizational use of the 

capabilities generated by the portfolio. Specifically, interviewee 28 exemplifies this with one of their project portfolios 
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through which “we are going out with digital channels and in all these issues as so disruptive and innovative, there are 

some really delicate cyber-security risks”, mentioning in this regard that “those risks sometimes one does not see them, 

because they are end-user risks”. Regarding the above, the same interviewee highlighted “it is not about waiting to 

close the portfolio and say: parent organization there are the results, now invest quickly in some cybersecurity to be 

able to use them”. 

In the case exemplified by interviewee 28, it is shown that a PPRA oriented to organizational capabilities would allow 
not only to assess risk factors associated with the projects that seek to generate digital channels, but also to incorporate 

the risk factors associated with cybersecurity, which is related to the use of the capability generated by the project 

portfolio. Thus, a risk assessment approach oriented to establish the impact on the organizational capabilities derived 

from the project portfolio could allow capturing into the PPRA how portfolios deliver value to its parent organization. 

Therefore, PPR representation as a PPRA result was anchored by the interviewees to the impact on the expected project 

portfolio outcomes at the organizational level, being organizational capabilities produced by the project portfolio 

highlighted as an adequate representation of the portfolio outcomes. Thus, the ‘organizational capabilities as portfolio 

results in which PPR can be assessed’ is framed as such: The PPR associated to capabilities generation, i.e., the risks 

that affect capabilities generation; and PPR associated with the use of capabilities, i.e., the risks that might endanger 

adequate use of capabilities by the organization; and the organizational capabilities generated by the project portfolio 

leading to strategic impacts on the organization. 

4.2 Project portfolio levels as risk factor sources in PPRA  

The risk factors derived directly from the projects within the portfolio and from the interdependence between projects 

are proposed as the first level of factors to be considered in PPRA. However, other levels of influence could be 

incorporated into the PPRA, since, as stated by interviewee 9 “not necessarily the operational risk of the projects is 

what I would do the portfolio analysis with, suddenly there are other elements that determine that [...] some very 

important of them are those that I can control into my portfolio and others that are business or external which I do not 

control; some that are due to portfolio external factors but not necessarily external to the company; others related to 

industrial sector; and others at macro-economic level”. This suggests the PPRA could recognize the influence of risk 

factors derived at the project portfolio level and derived from the organizational level (internal and external).  

Also, it was emphasized the inter-relationship between risk factors levels – project, portfolio, and organization, which is 

reflected in the PPRA both in the influence between risk factors derived from the different levels and how risk factors 

derived from these levels impact the project portfolio expected results. Regarding the representation of the influence 
between risk factors derived from the different levels, it was mentioned that “it is clearer in terms of delivering the 

capabilities; because I go from portfolio to project, and from project to portfolio, it is necessary that one does not lose 

sight of that integration” (I16). Additionally, that “at the project portfolio risk level, the first thing is the financial 

aspects, the financing of the portfolio. Inadequate cash flow management has an impact on the entire portfolio. In this 

concern, the right execution of the financial milestones of the projects is required according to the portfolio cycle” 

(I17), interrelating with this, project portfolio and project level risk factors. 

As to how these levels are interrelated in terms of the impact on the project portfolio, it was identified that the risk 

factors derived from the different levels influence the project portfolio in different types of impacts. Interviewee 17 

exemplifies the interconnection between project level and portfolio level by mentioning that “there are those that are 

common factors between projects and that can rise to the portfolio level, or risks that by their nature are very complex 

or large”; while, from a broader perspective, interviewee 14 mentioned “we value each risk factor as such, but not only 
associated to a single project, it may affect several and we modify the projects that are included in the portfolio”. This 

raises the first form of impact, which is associated with the influence on the portfolio through common risk factors of a 

specific subset of projects.  

Other risk factors influence the portfolio's capability to produce the expected results, i.e., they have a generalized impact 

on all projects within the portfolio. For example, “the issue of capacity in terms of staff, in terms of equipment, and in 

terms of organizational infrastructure is one that should be considered at the project portfolio level to know whether 
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everything that is being planned for the project portfolio can be, or cannot be, actually implemented” (I27). Another 

group of risk factors impact the project portfolio through the changes generated directly on the portfolio's expected 

results or related to conditions regarding how the parent organization will be able to use those expected results. For 

instance, interviewee 6 posed that “a risk is that what was strategic before may not remain strategic for now and that 

change not be transmitted to the portfolio, for instance, to suspend it at the right time”. And interviewee 7 mentioned 

that “some risks are left as a go-live commitment [...] and others that the PMO can assume in stabilization. [...] I go out 
to operations with those risks; the company has accepted them, but the PMO must close them in the stabilization phase 

and deliver them to operations”. 

Thus, the PPRA would have to recognize that the risk factors derived from the three identified levels are integrated into 

different impacts on the project portfolio – impact on a subset of projects, impact on all projects within the portfolio 

and, associated with how parent organization will use the portfolio results. The first two types of impact are related to 

portfolio's capability to produce the expected results, and the last one is associated with how the expected results will be 

used. 

The PPRA could be oriented to establish the influence and importance of risk factors from each project portfolio level 

considering the extent in which these factors impact the project portfolio through their influence either on the projects 

or directly on the portfolio. Then, ‘Project portfolio levels as risk factor sources in PPRA’ is defined as another theme 

for PPRA which is defined as: Project portfolios are affected by a set of specific risk factors arising at the project 
portfolio level, as well as risk factors that emerge from the projects and programs as the operational units of the 

portfolio, and risk factors derived from the organizational influence, so that, PPRA should integrate the diverse ways in 

which these levels jointly influence the project portfolio. 

Hence, considering that the integration between the risk sources from different levels would be represented in the way 

in which it influences the project portfolio, as well as that “projects are grouped for a reason, so the risk assessment 

should be performed on that reason” (I1) and that one of the themes for PPRA states that ‘organizational capabilities as 

portfolio results in which PPR can be assessed’; the way in which risk factors generate different impacts on the portfolio 

of projects could be represented through the primary impact on the expected organizational capabilities and how the 

parent organization will used them (see relationship R1 in Fig. 2). 

4.3 Project portfolio as the organizational unit for PPRA 

In line with what has been identified in the literature regarding risk conceptualization perspectives (see Table 1), the 

interviewees put forward the risk conceptualization from different perspectives. However, they converge and emphasize 
that the risk approach to be adopted for PPRA should be aligned with the risk approach adopted at the organizational 

level. For instance, referring to the risk approach to adopt for PPRA, interviewee 16 mentioned “it is important to make 

visible how the <<PPR>> approach has to be aligned with the organizational level in terms of the corporate approach 

that the organization takes. I believe that this link is necessary because it already recognizes the particularities of the 

organization [...] if one becomes detached from the other, I think there is a problem there”. 

The above suggests that a first element that would allow recognizing the relationship between the project portfolio and 

the parent organization is the integration or transversality of the risk approach adopted. Specifically, to formalize this 

interconnection beyond just the risk approach to be adopted, it is proposed that the PPRA could incorporate 

organizational risk factors that, although not exclusively inherent to the portfolio, influence the project portfolio risk. 

For instance, interviewee 16 referred “what we try to do, a little bit from experience, is to recognize from the beginning 

not only the risk derived from the projects but also the corporate risks that one would be accepting”. While, referring to 
this type of risk factor, interviewee 19 stated that “I know that it is said that there are some portfolio inherent risks, and 

I wonder, what are these risks? What are the risks that are only for the portfolio, and which are aside from the whole 

environment in which it is being framed?”. 

Thus, these organizational risk factors would make it possible to incorporate characteristics of the parent organization 

and its environment into the assessment, recognizing in turn, through the PPRA, that these factors associated with the 

organizational level influence the project portfolio risk. One of these organizational risk factors was exemplified by 
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interviewee 7, who mentioned that “one that is always there and that we never included, but that, because lessons 

learned, we are now incorporating, is staff turnover at the organizational level, [...] it is a latent risk and for our 

company, it is one of the most significant risks”; to which the interviewee 7 subsequently supplemented “that always 

has an impact of slowing down the knowledge transfer when we close the projects [...] the turnover can slow down the 

knowledge transfer and stabilization for up to six months, so there are impacts that we already know about”. 

This suggests that organizational risks not solely influence how the project portfolio is executed, but also influence how 
it delivers or transfers results to its parent organization. That is, recognizing ‘Project portfolio as the organizational unit 

for PPRA’ would, in turn, lead to recognizing into PPRA the interaction between the project portfolio and its parent 

organization arising from the delivery or transfer of results, i.e., arising from the delivery organizational capabilities. In 

this regard, ‘organizational capabilities as portfolio results in which PPR can be assessed’ would acknowledge and 

operationalize this kind of interaction into the PPRA (See relationship R2 in Fig. 2). 

Another aspect that would allow recognizing the interaction between the project portfolio and its parent organization is 

evidenced “When I have internal resources, especially staff, I have a problem in terms of the fact that the staff will 

continue in their regular duties and they will participate in the portfolio, in one or more of the projects they are 

involved in. And there I have a risk in terms of the portfolio versus operation. They are going to have two bosses, and 

each one is going to pull in their own direction, and if another portfolio appears in which they also have to participate, 

then the risk level that I have in my portfolio will become more and more entangled” (I1).  

In this regard, interviewee 14 mentioned, “if we are talking about a small company, with authoritarian leaders, for 

example, where there is no leadership model that allows these issues to flow more generally within the organization and 

that they are being worked on permanently, then the <<project portfolio>> risk increases”. That is, project portfolio 

interaction with other organizational units can generate some risk factors for the project portfolio, so that, how this type 

of risk factors influences the project portfolio could be explored into PPRA. In this regard, organizational factors related 

to organizational culture, the current digital context, and strategic management were emphasized by the interviewees, 

and therefore, could be explored into PPRA. 

Based on what has been described above, the ‘project portfolio as the organizational unit for PPRA’ is defined explicitly 

as a theme to be integrated into the design and analysis of the PPRA. This theme is defined as: the PPRA should 

recognize the organizational risk approach and its implications for PPRA, as well as acknowledge the interaction 

between project portfolio and the organization’s processes and the influence of the organizational risk factors in the 

PPR. 

In addition, considering ‘project portfolio as the organizational unit for PPRA’ implies recognizing that risk factors 

derived from the organizational level can influence the project portfolio results, which implies their incorporation into 

PPRA to provide a comprehensive assessment. This is reflected in the inclusion of such factors as one of the ‘project 

portfolio levels as risk factor sources in PPRA’. Considering the above, a relationship between the themes ‘project 

portfolio as the organizational unit for PPRA’ and ‘project portfolio levels as risk factor sources in PPRA’ is suggested 

(See relationship R3 in Fig. 2). 

4.4 Balance between project portfolio attributes and complexity 

Attributes that have been previously recognized in the literature related to PPRA were also recognized by the 

interviewees. These attributes are associated to interdependencies between projects, the positive impact (opportunities) 

and negative impact (threats) of risk factors, and interdependencies between risks. Likewise, the fact that in PPRA, 

project interdependencies can be represented as part of the risk factors, was also highlighted by the interviewees.  

However, interviewees highlighted as a critical issue the complexity of incorporating these attributes into PPRA. For 

instance, the risk interdependencies “should only be worked on if you have a high maturity level both in the 

organization and in the portfolio management” (I17). Likewise, it was also mentioned that its incorporation into the 

PPRA may take into account that “The project world is dynamic, so, for me the point is in the balance in which it <<the 

risk assessment>> provides me with information in an agile and dynamic way and considers or not the inter-
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relationships between risks” (I17). That is, although the incorporation of these attributes in the PPRA could allow for a 

more detailed representation of the influence of risk factors, the incorporation of these attributes into the PPRA require 

to be analyzed considering the characteristics of each project portfolio and its parent organization, the complexity 

generated by their incorporation and the value they can add to the decision-making process. 

In this regard, the considerations adopted in relation to the attributes to be incorporated in a PPRA would be reflected in 

the representation of how risk factors impact the expected outcomes of the project portfolio, i.e., in how PPRA 
represents the influence of the risk factors derived from the project portfolio levels on the expected organizational 

capabilities to be generated by the project portfolio (See relationship R4 in Fig. 2). In addition, from the perspective of 

the PPRA as a support for decision making, interviewee 9 stated that “I do not know if it is by areas, by processes or by 

types of projects, but there has to be a risk classification and it has to be linked to the organization”. Therefore, the 

PPRA requires to be supported on a strategy for the representation or visualization of risk factors and their importance, 

which is in line with the decision-making processes at both the portfolio and organizational levels. 

Hence, the ‘balance between project portfolio attributes and complexity’ is established as the fourth theme for PPRA. 

This theme frames project portfolio attributes such as project interdependencies, opportunities incorporation, and risk 

interdependencies, which have been considered as part of the PPRA in the literature. However, the complexity 

generated by attributes of the project portfolio may also be considered. Particular attention should be paid to the 

visualization of the PPRA results, since PPR visualization oriented to support decision-making adds relevance and 
value to project portfolio decisions when considered from the organizational perspective. Thus, it is necessary to 

balance the relevance, complexity, and value added of PPRA. So, the fourth theme for PPRA is posited as the extent of 

incorporation of project interdependencies, opportunities, and risk interdependencies is relative to the balance between 

relevance for the project portfolio, organizational conditions, and added value for the decision-making process at the 

organizational level. 

5. DISCUSSION 

The empirical data suggested that a comprehensive PPRA framework, which considered the inherent project portfolio 

characteristics, could be obtained following four interdependent themes for PPRA (See Fig. 2). Recognizing PPRA as 

an element of project portfolio risk management [10], the study extends understanding of PPRA based on the adoption 

of the project portfolio as an organizational subsystem, which recognizes both that the project portfolio seeks to deliver 

value to the company, as well as the portfolio interaction with the parent organization and its strategy [10], [14], [16]. 

Based on the comprehensive PPRA framework derived from the findings, the discussion below led to building two 

propositions to be considered for PPRA. However, to become more generalizable, they may require further research. 

5.1 Towards a PPRA based on expected organizational capabilities generated by the portfolio 

As a consequence of considering ‘project portfolio as the organizational unit for PPRA’, it was identified that the PPRA 

could represent the interaction between the portfolio and the parent organization, based on the impact of risk factors on 

the delivery or transfer of project portfolio results to the parent organization. Although this portfolio-organization 

relationship has been recognized in the general project portfolio literature [14], it has not yet been explicitly integrated 

into PPRA approaches. In this regard, considering ‘organizational capabilities as portfolio results in which PPR can be 

assessed’ would acknowledge and operationalize this interaction into the PPRA. 

Thus, in contrast to the traditional PPRA approaches which are mainly associated, on one hand, with portfolio risk at 

project-level attributes such as the duration or total cost of projects [20], [21]; or on the other hand, to business-level 

attributes such as the influence on the expected profitability derived from the portfolio [37]; This research findings, 
contrast with these PPRA proposals, by identifying that PPRA could represent the impact of risk factors in terms of the 

way in which these factors impact the achievement of the expected organizational capabilities to be generated by the 

project portfolio. This raises the recognition of a construct for impact representation into risk assessment which is 

explicitly associated with the project portfolio level more than a general level or project level. 
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A PPRA oriented to assess the impact on the organizational capabilities to be generated by the project portfolio is in 

line with the PPRA approach in which the impact on the organization’s strategic goals is assessed. In this concern, a 

PPRA approach based on expected capabilities does not ignore the relationship between projects within the portfolio 

and the organizational strategy recognized in the literature [22], but it would recognize that strategic impacts are the 

result of the parent organization's management of the organizational capabilities generated by the project portfolio.  

The above means that risk impact on a set of organization’s strategic goals could be assessed based on the direct impact 
on the expected organizational capabilities to be generated by the project portfolio, impact that, later, is transferred to 

the strategic goals. This perspective allows to assess the portfolio risk based on the portfolio’s expected results from the 

organizational perspective, i.e., directly on how the project portfolio delivers value to the parent organization – the 

expected organizational capabilities. Thus, this research extends that concept as a construct for the primary 

representation of PPRA outcomes. 

In addition, according to Serra and Kunc [54], strategic impacts derived from projects within the portfolio are mediated 

by other factors which cannot be exclusively associated with the project portfolio, but rather with organizational, 

operational, or strategic factors. Hence, PPRA based on expected organizational capabilities would recognize that, 

although there is a relationship between portfolio and strategy, assessing risk directly on the expected strategic impacts 

would involve more than just assessing the risk of the project portfolio. Thus, this insight led to the first proposition: 

Proposition 1: The capabilities to be generated by the project portfolio can be used as the portfolio primary results on 
which PPRA can assess the risk of the project portfolio, establishing the impact of PPR on the project portfolio value 

delivering to the parent organization. 

5.2 Incorporating into PPRA diverse risk factor impacts 

PPRA approaches have mainly focused on an inward risk assessment considering in most cases only the risk derived 

from projects and their interdependencies [8], [37]. In this concern, for instance, the literature has identified that the 

interdependence between risk factors influences the extent to which outputs are impacted [55], [56]. Likewise, current 

PPRA approaches suggest that project interdependencies represent project-derived risk factors which, in turn, influence 

both the projects and project portfolio expected outputs [12], [37]. These types of considerations typically addressed 

into PPRA were represented, according to the interviews analysis, in the theme ‘balance of project portfolio attributes 

and complexity’. 

However, although the literature recognizes that project portfolios are not an isolated element of its parent organization 

[14], [32], and that the study of risk factors at project portfolio level has recently been called upon [12], [57], PPRA 
approaches that comprehensively incorporate the influence of risk factors of an organizational nature, as well as those 

derived at the project portfolio level, as highlighted by interviewees, has been scarcely explored. 

In this regard, according to the comprehensive framework for PPRA here presented, the deviation of the results derived 

from the project portfolio levels could lead to different impacts on project portfolio expected results. In this concern, the 

deviation between expected capabilities and realized capabilities provided by the project portfolio could be associated 

with both risk factors related to the capabilities development process and risk factors related to the preparation of the 

parent organization to use them. In this regard, the way in which capabilities are developed leads to generating the 

expected outputs, while the use of them to produce strategic benefits embodies the portfolio outcomes. The above is in 

line with the fact that project portfolios aim to achieve desired mid- or long-term outcomes [18].  

Thus, analogous to the project-level analysis made by Serra and Kunc [54], but considering the project portfolio level, it 

is posed that deviations derived from both project portfolio outputs and outcomes may lead to not achieving the 
expected impacts on the parent organization. Therefore, both risk factors associated with the project portfolio outputs 

and outcomes could impact on project portfolio expected results, so that, both kinds of risk factors should be 

incorporated into risk assessment. Output-related risk factors are associated to impacts on the projects within the project 

portfolio that affect the organizational capabilities expected to be developed. Outcome-related risk factors are associated 
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with impacts on the use of the capabilities by the parent organization to produce the expected strategic benefits. Then, 

this insight led to the second proposition: 

Proposition 2: The risk factors that impact the project portfolio expected results can be represented into PPRA as 

‘output-related’ risk factors and ‘outcome-related’ risk factors. 

6. Conclusion 

Based on empirical evidence from project portfolio practitioners this study provides a conceptualization of PPRA 
considering the organizational perspective of the project portfolios. The study has identified four interrelated themes for 

a comprehensive PPRA: ‘organizational capabilities as portfolio results in which PPR can be assessed’; ‘project 

portfolio levels as risk factor sources in PPRA’; ‘project portfolio as the organizational unit for PPRA’; and ‘balance 

between project portfolio attributes and complexity’. These themes guide the design of PPRA for both scholars and 

practitioners.  

This study contributes to existing knowledge by explicitly recognizing these four themes for PPRA, which have yet to 

be comprehensively recognized in the literature. Additionally, the two propositions for PPRA require further research to 

become more generalizable.  

In this regard, new pathways are therefore open for further research, like the representation of risk factors influence on 

these expected organizational capabilities to be generated by the project portfolio, as well as the representation and 

assessment of the influence generated on strategic objectives derived from the risk impacts on these expected 
capabilities. Thus, for example, capability-based approaches, in which organizational capabilities are recognized as 

organizational competitive advantages, could be explored to be integrated in conceptualizing and operationalizing 

specific designs of PPRA proposals. 

However, as in the study carried out by Van der Hoorn and Whitty [58], this study identified that theoretical and 

practical contributions are tempered regarding the qualitative nature of the study and the characteristics of the sample. 

In this concern, quantitative and qualitative studies are necessary to explore each PPRA theme addressed in this study 

further. In addition, research based on case studies could explore each established theme and its implications in depth.  

As part of the theme "Project portfolio as the organizational unit for PPRA," organizational aspects were identified as 

influencing PPRA. In this concern, the authors of this research note that PPRA could be positively influenced in 

organizations whose risk management systems are more robust and have been internalized by the stakeholders. So, it is 

expected that differences in organizational aspects could influence how PPRA is conducted. Although the authors did 

not particularly perceive differences in PPRA due to, for instance, cultural differences, this aspect is worth exploring in 

further studies. 

Furthermore, project portfolio managers were interviewed in this study, which, according to Teller [36], can represent a 

single informant bias. Therefore, further studies could be oriented to acquire a multi-perspective set of data from other 

portfolio stakeholders, for instance, research based on multi-stakeholder interviews or research based on case studies 

exploration. Each theme established for a comprehensive PPRA could then be analyzed to identify the key stakeholders 

and their roles. 
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Appendix 1. Codes, sources, and references 

      Codes Codes description Sources References 

Risk and uncertainty approach   

 PPR meaning 
Means and definitions of PPR or risk and uncertainty in 

portfolio context. 
14 21 

 Organizational risk  
Relationship between PPR approach and organizational 

risk approach adopted. 
5 8 

 Implications 
Impacts of PPR approach on decision-making related 

to project portfolio.  
7 9 

Opportunities incorporation   

 Relevance 
Reason(s) why it is important to consider opportunities 

in a PPRA.  
17 20 

 Complexity 
Concerns and considerations regarding value added 

and difficulties when opportunities are incorporated. 
10 11 

Portfolio operational risk and risk in the portfolio business phase   

 Organizational perspective 
Scope of project portfolio in the organizational context 

and the perception of PPR in that context.  
16 23 

 Risk factor sources  
Project portfolio phases are in themselves sources of 

risk for project portfolio. 
12 16 

 Risk assessment points 
Expected results of each phase and the impact of PPR 

on them. 
9 14 

 Other factors 
Influence of factors external to project portfolio on 

organizational measures of portfolio impact.  
5 7 

Impact on higher levels   

 Organizational strategy 
Strategic expected results as a possibility of 

representation of PPR impact. 
14 20 

 Capabilities generated 
Capabilities generated by project portfolio as a direct 

result with which risk can be assessed. 
7 10 

 Impact representation 
PPR representation or visualization oriented to support 

decision-making process.  
13 20 

Project interdependencies   

 Interdependencies as a risk 
Relevance of interdependencies between projects for 

PPRA and their representation as a source of PPR. 
13 17 

 Source of complexity 
Concerns about complexity generated by project 

interdependencies representation in PPRA.  
7 10 

 Organizational issues 

The influence of interdependencies between the 

projects and the organizational processes (areas) on 

PPR. 

9 11 

Threats/opportunities interdependencies   

 Relevance and complexity 

Relevance and complexity of incorporating risk 

interdependencies in a PPRA and the complexity 

generated. 

13 17 

 Second level  

Incorporation of risk interdependencies conditioned to 

the incorporation of other attributes, such as project 

interdependencies. 

4 4 

Relation of risk among portfolio levels   

 Interaction between levels 
Different levels identified from portfolio as an 

organization and relationships between these levels. 
11 15 

 Projects and programs risk 
Projects and programs as an operational level of project 

portfolio representing a primary source of PPR. 
11 15 

 Portfolio risk  Risks at project portfolio level represent more than the 9 12 
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      Codes Codes description Sources References 

sum of risks derived from projects and programs.  

 Risk derived from organization 
Risk derived from organization as an external source of 

risk for project portfolio and its interrelation with PPR.  
13 15 

Environmental characteristics   

 Strategic management 

Influence of strategic context on PPR and strategic 

management as a bridge between organizational 

context and project portfolio.   

10 13 

 Technological context 
Importance of issues related to current technological 

context of a PPR. 
8 13 

 Organizational culture 
Organizational culture and its relationship with aspects 

related to PPR.  
9 10 

Project portfolio and organizational processes   

 Risk management process 
Organizational risk management processes as a basis 

for PPRA. 
10 14 

 Processes influence 
Influence of characteristics of organizational processes 

on PPRA. 
18 24 
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Abstract: 

In today's dynamic environment, information technology (IT) stands as the cornerstone for organizational success and 

competitive advantage, with project management playing a crucial role in efficiently deploying IT resources. Recognized 

across diverse sectors like telecommunications, aerospace, and construction, Project Management Offices (PMOs) 

facilitate task organization and supervision, whether it is for IT product development, service improvement, system 

design, or implementing organizational changes. Despite extensive research on the positive impact of PMOs on 
organizational performance, a significant research gap exists due to the absence of a direct comparison between the 

influence of PMOs on IT and non-IT industries, indicating the necessity for further investigation in this domain. This 

study delves into the contribution of PMOs to organizational performance using the Competing Values Framework and 

evaluates five models and 17 performance metrics within the IT industry and across sectors. When comparing PMO 

performance, non-IT sectors precede interpersonal relationships, competency-based training, and workplace environment, 

whereas IT sectors emphasize the knowledge of PMO resource teams, efficient training, technology utilization, and 

collaboration for project success. Additionally, IT industries underline the role of technology in averting project 

management failures and prioritizing the punctual delivery of client requirements. These differences highlight the 

variations in PMO priorities between these industries, underscoring the significance of PMOs in enhancing organizational 

performance. 
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1. Introduction 

In this rapidly advancing Era, the significance of information technology (IT) cannot be overstated, as it serves as a vital 

catalyst for organizational success and competitive advantage [1]. IT has transformed how businesses work, allowing 

them to streamline procedures, increase productivity, and make more informed decisions. With the rapid evolution of IT, 

companies may use data analytics to acquire essential insights into customer behavior, market trends, and internal 

processes [2], [3]. Khin et al. [2] demonstrate the use of artificial intelligence (AI) technology as a unique digital solution 
within market intelligence software. This technology connects smoothly with organizations, allowing them to identify 

prevailing trends among their target clientele. As a result, it enables firms to modify their product offerings to fit these 

trends efficiently, boosting their market competitiveness. In their study, Shen et al. [4] reveal the tactics used by airlines 

to gain a competitive advantage, allowing for the seamless integration of operational procedures. This integration, in turn, 

helps to improve aircraft utilization efficiency, knowledge development, data integration, and personnel productivity. 

Thus, managing IT-related projects and initiatives becomes crucial to harnessing the full potential of these technological 

advancements in enhancing organizational efficiency and competitiveness. 

Project management has become critical in efficiently deploying IT resources [5]. Organizations acknowledge its 

importance in task structuring and oversight, whether for IT product development, service development, information 

system design, or organizational change implementation. As a result, IT has emerged as a critical domain for 

implementing project management, spawning significant interdisciplinary research at the IT-project management 
confluence [6], [7], [8]. In the realm of IT project management, previous research has highlighted that organizations place 

significant emphasis on four key aspects: project people management, IT project knowledge management, IT project 

control management, and ensuring the attainment of optimal project performance [5], [9], [10]. Numerous organizations 

have established specialized PMOs dedicated to overseeing and coordinating IT-related endeavors. PMOs can embrace 

sustainable project management approaches by upholding methodologies or standards, executing strategies, facilitating 

benefit realization management, managing human resource development & training, offering project assistance, and 

handling knowledge management [11]. IT-focused PMOs are pivotal in ensuring that IT projects are harmonized with 

business strategies and contribute to the organization's overall performance [6], [12]. 

Initially developed within the IT sector, PMOs are now in various industries that demand technology and engineering 

projects, including telecommunications, aerospace, and construction [13]. The primary goals of IT PMOs are typically to 

improve project success by implementing effective project management methods, to provide support for IT projects, to 

manage multiple projects efficiently, to increase project delivery effectiveness, and to centralize decision-making 
authority in project management-related activities [14]. Santos & Varajão [15] emphasized the role of PMOs in public 

administration as a shared service. PMOs serve a dual purpose within universities by executing projects and identifying 

and capturing new ones [7]. Additionally, when universities collaborate with the industry, they are expected to establish 

a PMO to oversee research and development initiatives and projects [16]. In the construction and engineering sector, the 

suggested PMO aims to provide templates, optimal approaches, training, project data centralization, and knowledge 

exchange. Its primary future goals involve increasing the number of employees with project management training and 

tailoring project management methodologies to project complexity [6], [17]. In summary, while PMOs share common 

underlying objectives across sectors, their specific roles and goals may alter to meet each industry's unique needs and 

difficulties. PMOs serve as a central hub for project management, assisting organizations in meeting their objectives by 

promoting efficient and successful project implementation. 

Although multiple studies have thoroughly examined the beneficial effect of PMOs on organizational performance [8], 
[18], [19], a substantial research gap exists in the current literature as no research has been conducted to directly compare 

the influence of PMOs on IT and non-IT industries. This gap indicates that, despite a wealth of research confirming the 

benefits of PMOs across sectors, there is a scarcity of studies comparing the impact of PMOs in the context of IT and 

non-IT sectors. Addressing this gap could lead to a better understanding of the role of PMOs in various industry settings. 

Aubry & Hobbs [20] presented the Competing Values Framework (CVF) [21] as an approach for analyzing PMO 

performance, and multiple studies [19], [21], [22] have effectively utilized this approach for evaluating PMO 

performance. This framework is based on 17 distinct criteria divided into three key dimensions: the structural dimension 
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(emphasizing the balance of flexibility and control), the focus dimension (emphasizing the balance of internal and external 

considerations), and the dimension of purpose and direction. The CVF is not a static performance measurement instrument 

but a dynamic process that promotes trust and a shared understanding of a PMO's expected contribution to overall success 

[23]. These criteria, indicators, and a multicriteria decision support method were valuable in constructing a performance 

evaluation model for PMOs [19].  

Thus, this study postulates the following research question: How does the influence of PMOs on organizational 

performance differ between IT and non-IT industries, and what factors contribute to these distinctions?  

The subsequent sections of this paper are organized as follows: Section 2 offers background information and a review of 

related research. In Section 3, the authors detail the research methodology employed. Section 4 presents the study's 

outcomes. Lastly, Section 5 comprises the conclusion and outlines directions for future research. 

2. Literature Review 

2.1 Project Management Office (PMO) and Organizational Performance 

A PMO is a well-recognized entity established to address specific organizational needs by enhancing project management 

and aligning it with corporate strategy [8], [19]. PMOs have varied primary focuses, including project monitoring, progress 

reporting, and method development [24]. They also promote standardization and resource-sharing in project management, 

boosting efficiency [25]. 

Research on PMOs spans areas like project success, organizational performance, and PMO models [14], [20], [22], [23], 
[25], [26]. PMOs are acknowledged for driving project success and improving organizational performance. In the IT sector, 

PMOs are seen as tools to refine project management, ensuring structured project objectives, resource allocation, and 

monitoring [12], [20], [25], [26]. 

The presence of a PMO and its maturity level can impact organizational performance, a subjective metric with varying 

interpretations among different stakeholders [27]. Aubry & Hobbs [20] have suggested the adoption of the CVF to assess 

PMO performance [20], [21]. This framework, encompassing 17 criteria categorized into three dimensions: structure 

(balancing flexibility and control), focus (considering internal and external aspects), and purpose & orientation, enables a 

holistic evaluation of PMO performance, fostering dialogue among stakeholders with diverse values and perspectives [19]. 

Furthermore, to refine the assessment of PMO performance, Aubry & Hobbs [20] have employed five distinct models, 

namely human resources, internal processes, rational goals, open systems, and output quality, as proposed by Quinn and 

Rohrbaugh [21]. These models provide specific and concrete indicators, as illustrated in Figure 1, for evaluating different 

facets of PMO performance, emphasizing aspects such as human resource management, internal processes, goal setting, 
and adaptation to the external environment [20], [28]. Integrating these models within the CVF makes a comprehensive 

and dynamic evaluation of PMO performance possible, offering a nuanced understanding of its impact on organizational 

performance [19]. 

In the context of PMO, the instrument provided by CVF assists in highlighting paradoxes among values [20]. PMO 

enhances staff competencies in the human resources domain by aligning them with future project goals, considering 

employee preferences, and ensuring effective human resource management [20], [29]. The internal process view of 

organizational performance emphasizes project management and the PMO's role in managing processes. Regarding 

rational goals, project selection, portfolio, and program management recognize their role in improving organizational 

performance by optimizing resource allocation and utilization for higher productivity. Open system domain indicators 

prioritize flexibility, adaptation, and innovation, primarily assessing corporate growth, sales, quality outcomes, and overall 

effectiveness due to project benefits [20]. The criterion of output quality introduced by Aubry & Hobbs [20] is not directly 
related to any of the models, focusing instead on product quality and reflecting the satisfaction of the PMO's sponsor and 

its clients. 
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Fig. 1. Competing Values Framework proposed by Aubry & Hobbs [20] 

2.2 PMO in different industries 

According to Dai and Wells [18], many organizations began using PMOs in the mid-1990s. Recent polls, however, show 

that roughly two-thirds of big firms involved in IT-enabled business change projects and programs have now implemented 

some type of PMO. Due to the increasing complexity of IT projects, it is reasonable that many organizations have 

recognized the importance of designing and implementing a centralized set of support services for IS development 

activities, usually referred to as a PMO. A PMO's principal goal is to enable systematic coordination and unified 

administration of important project-related tasks [30]. 

Across all industries, the role of PMOs goes beyond ensuring successful project completion within schedule and budget 

[31]. Their primary focus is attaining the organization's strategic goals by aligning initiatives with broader business 
objectives. The significance of this function cannot be overemphasized, as the efficiency of a PMO is directly determined 

by project alignment with the enterprise's business objectives. According to research, the degree of strategic alignment and 

agreement between projects and business priorities has a statistically significant impact on the performance of a PMO [32]. 

Recent studies have extensively examined the impact of PMOs on organizational performance across various sectors. For 
instance, Dai & Wells [18] assessed different PMO functions and services, finding a positive correlation with project 
performance. Barbalho et al. [24] investigated PMOs in new product development (NPD), identifying performance drivers 
and their influence on project success. Scholars also analyzed operational transitions and PMO performance in a 
technology-oriented company [8]. Viglioni et al. [19] proposed a performance evaluation method for PMOs in the software 
industry, while Ko et al. [6] assessed PMO effectiveness in large-scale information systems and its impact on organizational 
performance. Kutsch et al. [30] employed the Balanced Scorecard technique to highlight PMOs' successes and failures. 
Conversely, Moura et al. [22] conducted a systematic assessment of PMOs, finding a significant correlation between PMOs 
and project performance. In summary, while recent research has extensively explored PMOs' influence on organizational 
performance in various sectors, there remains a notable research gap concerning direct comparisons between PMOs in the 
IT and non-IT sectors. Thus, further research is imperative to offer comprehensive insights into PMOs' effectiveness across 
diverse industry contexts.  
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3. Methodology 

According to Kitchenham [33], a systematic literature review (SLR) is a methodology used to systematically explore, 

analyze, and interpret all relevant research variables that align with the research questions or topics of interest. The purpose 

of conducting an SLR is to gain up-to-date insights into the existing research within a specific area. A SLR, as defined by 

Kitchenham consists of three primary stages [33], [34], [35]: planning, conducting, and reviewing the review. To reduce 

bias, the authors of this study completed all three stages of the SLR and conducted inter-rater reliability evaluations during 
the initial and final selection phases. The authors closely adhered to the procedures in all three SLR parts, shown in Figure 

2. 

 

 

Fig. 2. SLR Methodology 

3.1 Phase 1: Planning 

While the impact of PMOs on organizational performance has been widely studied in earlier research [6], [8], [18], [19], 
[20], [22], [30], there is a compelling need for a comprehensive literature review that explicitly focuses on the performance 
of PMOs in both IT and non-IT industries. This SLR will provide insights into the similarities, differences, and 
performance implications of PMOs across IT and other domains based on a detailed analysis of existing research. The 
following research questions guide the research objectives of mapping studies in this field: how does the influence of 
PMOs on organizational performance differ between IT and non-IT industries, and what factors contribute to these 
distinctions? 
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3.1.1 Identify the Database 

The data for this study is gathered using an automated search strategy. To find the most relevant literature, researchers 

utilize an optimized search strategy that applies a specialized search query. Eight digital repositories in total were chosen. 

The following digital sources have been chosen: 

 ACM Digital Library; 

 IEEE Explore; 

 ProQuest; 

 Sage Journals; 

 ScienceDirect; 

 Springer Link; 

 Taylor & Francis; 

 Emerald Insight. 

3.1.2 Develop the keywords 

To extract relevant literature from selected digital sources, the authors develop a streamlined search query matched to the 
research inquiries offered. The authors combined the keywords into search strings with the Boolean ''OR'' and ''AND'' 

operators. The combination of key terms was formulated as ((“PMO” OR “Project Office” OR “Project Management 

Office” OR “PMO Function”) AND (“Corporate” OR “Institutional” OR “Company-Wide” OR “Enterprise-level”) AND 

(“Effectiveness” OR “Productivity” OR “Efficiency”) AND (“Impact” OR “Effect” OR “Role” OR “Implication”)). The 

search keywords are then summarized in Table 1. This targeted search query was utilized to identify studies related to 

and applied to article titles, abstracts, and keywords. 

Table 1. Category and sample search keyword 

Category Search Keyword 

Project management office PMO, Project Office, Project Management Office, PMO Functions 

Organizational Corporate, Institutional, Company-Wide, Enterprise-level 

Performance Effectiveness, Productivity, Efficiency 

Influence Impact, Effects, Role, Implication 

3.1.3 Establish Selection Criteria and Quality Assessment 

The authors followed the criteria used by other researchers to establish criteria for inclusion and exclusion [22], [36], 
[37], shown in Table 2. 

Concurrently, the data extraction and quality assessment (QA) of the chosen papers were conducted. The authors 

developed a checklist for objective and subjective ratings of the key research to ensure a thorough examination. This 

checklist was formed following the guidelines [36] that were provided to ensure consistency and accuracy in our 

assessment process. Six questions were developed as QA criteria (see Table 3). The assessment was conducted by 

assigning a score of 1 for a comprehensive response to a checklist question, 0.5 for a partial answer, and 0 when the 

question was not addressed on the checklist. The quality assessment evaluates how well the chosen studies suit the study 

topics, and Appendix A shows the quality questions and scores of the papers included. 
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Table 2. Selection Criteria 

Category Criterion 

Inclusion Papers in English. 

 Published from 2013 to 2023. 

 Access to whole text documents from available databases. 

 Studies that match the keywords within the specified search domains. 

 Papers that provide empirical insight into PMOs and their impact on organizational performance. 

 Conference and journal papers were peer-reviewed. 

Exclusion The papers do not discuss PMOs' impact on organizational performance in their findings. 

 Papers related to organizational project management but with less focus on PMOs. 

 Case studies of PMO implementation in specific contexts without a theoretical framework. 

 Articles that don't match specific aspects of PMO on organizational performance based on title and abstract are excluded. 

 Duplicate articles. 

 Papers written in languages other than English. 

 

Table 3. Quality assessment criteria 

QA Code Checklist of Question 

QA1 Is the paper empirically supported? 

QA2 Is the research's purpose clearly stated? 

QA3 Was the research design acceptable for addressing the research goal? 

QA4 Was the data analysis carried out with sufficient rigor? 

QA5 Is there a clear presentation of the findings? 

QA6 Are the limitations of the study acknowledged? 

3.2 Phase 2: Conducting 

3.2.1 Primary study selection 

Afzal et al. [38] developed the tollgate approach, which consists of the five processes listed below, to improve the research 

papers identified during the primary study collection: 

Step 1: Use search terms to find relevant articles. 

Step 2: Article inclusion and exclusion based on title and abstract. 

Step 3: Applying inclusion and exclusion criteria to articles based on the introduction and conclusion sections. 

Step 4: Determine article inclusion or exclusion based on a thorough full-text review. 

Step 5: Using QA criteria, finalize the selection of primary studies for inclusion in the SLR. 

A search string was initially developed, and 2205 papers were obtained from selected online databases. The primary study 

utilized a list of 31 articles gathered through the tollgate method. Following that, a quality assessment was conducted to 

determine the relevant papers. The list of selected primary studies is provided in Appendix A. 
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3.2.2 Data extraction and synthesis 

The research questions for evaluating study quality were combined with inclusion and exclusion criteria to extract the 

papers. This involved using inclusion and exclusion criteria based on the title and abstract, followed by inclusion and 

exclusion criteria based on the introduction and conclusion. Finally, inclusion and exclusion criteria are based on the 

complete text, and the final phase involves utilizing quality assessment criteria to finish the selection of primary studies. 

Next, the authors categorized the preliminary studies into two themes: PMO related to the IT industry and PMO in non-
IT industries to facilitate a comparative analysis of PMO performance in both sectors. The selected articles using a tollgate 

approach are shown in Table 4.  

Table 4. Articles are chosen using a tollgate approach 

No Database Step 1 Step 2 Step 3 Step 4 Step 5 

1 ProQuest 436 207 39 13 10 

2 Sage Journals 355 155 92 26 3 

3 Science Direct 255 117 85 18 5 

4 Springer Link 96 72 32 15 0 

5 ACM Digital 47 36 24 18 1 

6 IEEE Explore 6 5 4 3 3 

7 Taylor & Francis 474 215 26 13 5 

8 Emerald Insight 539 319 32 26 4 

 Total 2205 1322 334 132 31 

3.3 Phase 3: Reporting 

In the final phase, the authors administer open and text analysis. Open coding, a qualitative data analysis technique 

commonly employed in grounded theory research, seeks to develop a complete set of concepts and categories that 

accurately reflect the data [39]. This approach is well-suited for SLR since it aids in discovering new ideas and patterns 

in the literature, acting as a foundation for subsequent analysis during the research process. This method can be helpful 

for SLR as it identifies new ideas and trends in literature, laying the framework for further research. The data will be 

coded and categorized based on the CVF domain and its subdomain [20] to analyze PMO performance within the 

organization. NVivo will be the open coding tool used in this research. 

Text data descriptive analysis is used to aid further study, with a particular emphasis on identifying differences in PMO 

performance between firms in the IT and non-IT sectors. The research uses NVivo treemaps, which provide a visually 
appealing and simply interpretable depiction of coding themes [40]. These treemaps highlight the subfactors commonly 

referenced in the literature, providing significant insights into the elements driving PMO performance in the IT and non-

IT sectors. 

4. Result and Analysis 

The study's conclusion will include presenting research articles comparing PMO performance in IT and non-IT sectors 

using the CVF. The final selection consists of 31 papers, comprising ten conference papers and 21 journal articles. These 

papers will be subject to further analysis to address the research questions. Furthermore, the initial identification process 

for selected articles involved categorizing them based on article types and publication years. Subsequent steps aim to 

distinguish PMO studies in IT or non-IT sectors and streamline the classification process.  

Objects of study are classified as "IT" when the research pertains to the IT sector or is associated with IT projects. 

Conversely, articles are labeled as "non-IT" if the investigation occurs in a general firm unrelated to the IT sector or IT 
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projects. The distribution of selected articles by year and type is depicted in Figure 3 and Figure 4. Figure 4 reveals that the 

pertinent journals for this inquiry encompass only the most recent decade. 

Figure 3 indicates a notable portion of prior research concentrated on industries not related to IT. This observation 

underscores the extensive body of literature regarding the efficacy of PMOs in non-IT realms. Furthermore, Figure 4 

delineates a fluctuating trend in scholarly articles spanning from 2013 to 2023. Although the number of articles initially 

surged, notably peaking in 2015, the trend has since oscillated in response to variations in publishing figures. This finding 

underscores the dynamic nature of research output within the specified timeframe. 

 

 

Fig. 3. Total articles by category IT and non-IT sector 

 

 

Fig. 4. Distribution of selected articles based on the year and article type 

4.1 PMO performance in non-IT and IT sector with CVF 

Our research successfully applied the CVF, encompassing four models: human resources conception, internal processes 

conception, rational goals, and open system. These models revealed various indicators within each one. In addition, the 

authors included an additional model, output quality, based on the work of Aubry & Hobbs [20]. However, it is unfortunate 

that our review did not identify any previous systematic reviews explicitly addressing the assessment by external entities 

in both IT and non-IT sectors, the link with internal entities in the IT sector, and readiness in non-IT sectors. This section 

presents a comprehensive discussion of the findings related to the factors within PMOs that influence organizational 

performance and addresses the research questions stated earlier. The mapping studies are shown in Table 5. To conduct 

this analysis, the authors utilized 17 criteria derived from the five models proposed by Aubry & Hobbs [20], [19]. The 
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discussion includes a comparative analysis of relevant studies, categorizing them into two groups: PMOs in general and 

PMOs in the IT industry. By employing this approach, the authors can provide valuable insights into the similarities and 

differences in the impact of PMOs on organizational performance across these two contexts. In the analysis of the results, 

it is evident that the most discussed article criteria center around training, information and communication management, 

control, productivity, planning, efficiency, and flexibility. These aspects take the forefront of discussions. Meanwhile, 

criteria such as stability in processes, output quality, and the value of human resources come in second place, as indicated 

by the number of articles addressing them. 

As shown in Table 5, the study developed a comprehensive list of PMO performance criteria across enterprises, spanning 

both the IT and non-IT industries. A comparison between both sectors was conducted using NVivo tools to assist 

researchers in organizing and visualizing their findings. The references were analyzed to create a treemap, as depicted in 

Figure 5, illustrating the mapping of the findings. 

Table 5. Mapping and categorizing studies into general PMO and IT-specific 

Criteria Freq. Non-IT Sectors IT Sectors 

Human Resources [20]  

Value of human resources working on the project 10  [19], [31], [41], [42] [8], [12], [17], [29], [30], [43] 

Training and emphasis on development 18 [7], [13], [41], [42], [44], [45], [46], [47] [8], [12], [17], [26], [27], [30], [48], [49], 

[50], [51] 

Moral on project personal 2 [52] [51] 

Conflict resolution and search for cohesion 5 [13], [45], [52] [8], [36] 

Internal Processes [20] 

Information and communication management 22 [7], [13], [15], [25], [41], [42], [44], [45], 

[47], [53], [54] 

[6], [8], [12], [17], [26], [27], [29], [30], 

[43], [48], [49] 

Stability in processes 16 [7], [13], [15], [19], [25], [44], [45], [52], 

[53], [55] 

[8], [12], [26], [27], [29], [43] 

Control 17 [7], [13], [19], [41], [44], [45], [52], [55] [6], [8], [17], [26], [27], [30], [43], [48], 

[50] 

Rational Goals [20] 

Profit 5 [19], [25], [31], [53] [17] 

Productivity 17 [7], [19], [25], [32], [41], [44], [45], [47], 

[52], [53], [54] 

[26], [27], [30], [43], [50], [51] 

Planning goals to reach 17 [13], [15], [31], [32], [44], [46], [52], [54], 

[55] 

[8], [12], [17], [26], [27], [30], [43], [56] 

Efficiency 18 [7], [13], [25], [31], [32], [41], [42], [45], 

[46], [47], [53] 

[6], [12], [17], [27], [43], [48], [49] 

Open System [20] 

Growth 4 [15], [44], [55] [8] 

Flexibility/adaptation/innovation in project 

management 

17 [13], [25], [32], [41], [45], [52], [54], [55] [17], [26], [27], [29], [43], [48], [49], [50], 

[51] 

Assessment by external entities 0 - - 

Links with the external environment 2 [15], [52] - 

Readiness 3 - [30], [43], [51] 

Output Quality [20] 

Output quality 14 [13], [15], [19], [42], [45], [54], [55] [6], [8], [27], [30], [48], [49], [56] 
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Figure 5—NVivo treemap—reveals that the rational goal domain receives the most mentions in IT and non-IT sectors. 

Efficiency, productivity, planning goals, and profit emerge as essential subdomains, indicating that stakeholders prioritize 

these factors when assessing PMO performance. Specifically, 17 articles explore rational goals in non-IT sectors, while 13 

delve into rational goals in IT sectors. The extensive research on this domain in both industries underscores its significance 

in shaping PMO performance strategies. Hence, acknowledging and enhancing rational goals are crucial for enhancing 

PMO performance across all enterprises. 

 

 

Fig. 5. Treemap of PMO performance in IT and non-IT sectors with CVF 

4.1.1 The conceptualization of human resources 

The value of human resources inside PMOs is underlined in the non-IT and IT industries, but the focus and emphasis differ. 

PMO members in the non-IT sector [19], [31], [41], [42] highlight the importance of human interactions and individual 

maturity for efficiency while managing workforce assets such as skills and availability. In contrast, the IT industry [8], 

[12], [17], [29], [30], [43] emphasizes the PMO's resource team, emphasizing the importance of their knowledge and 

competencies in producing value. 

PMOs in non-IT and IT sectors acknowledge the importance of training and development, while their methodologies differ. 

PMOs prioritize human competency and support in the non-IT industry [7], [13], [41], [42], [44], [45], [46], [47], providing 

services such as personnel provision, training, and expert assistance for skill gaps, promoting knowledge transfer, and 

supporting career progression. The emphasis in the IT sector [8], [12], [17], [26], [27], [30], [48], [49], [50], [51] is on 

minimizing project durations and increasing efficiency through knowledge transfer. They focus on leadership development, 

long-term project manager training, increased PM-trained staff, and adapting efficient approaches, with digital technology 

playing a significant role in their operations. 
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Work climate difficulties in the PMO can impact morale and job satisfaction in the non-IT sector [52]. In contrast, the IT 

industry [51] has seen an increase in virtual teams, demanding advanced digital technologies to provide connectivity 

among team members and maintain productivity levels. Both sectors [8], [36], [52] emphasize the value of PMOs in 

conflict resolution and project management. PMO transformation addresses organizational and stakeholder disputes in 

the non-IT sector [13], [45], whereas PMO transitions minimize conflicts and enhance project management effectiveness. 

4.1.2 Internal processes conception 

Regarding information and communication management, both the non-IT and IT sectors recognize the value of PMOs in 

improving project management through standardized processes and reporting [7], [15], [26], [27], [41], [43], [49], [54]. 

They also stress the PMO's consolidation and management of project information for more outstanding communication 

and decision-making [8], [13], [17], [27], [30], [42], [44], [47], [53]. Furthermore, PMOs in all sectors attempt to learn 

from project successes and mistakes by providing written processes and recommendations for project teams to follow [13], 

[25], [29], [44], [45]. 

Regarding process stability, both the non-IT and IT sectors recognize the critical role of PMOs in standardizing procedures 

and enhancing project efficiency through good communication and information sharing [12], [26], [27], [29], [43], [52]. 

Nonetheless, in the non-IT industry [19], [44], [52], [55], PMOs are highlighted for their role in adjusting to cultural 

changes, leading organizational change by adopting best practices, and maintaining independence to address complicated 

project management difficulties. In contrast, the IT industry emphasizes the importance of PMO experiences in merging 

interface functions to improve collaboration [8]. 

There are some similarities and differences between the non-IT and IT sectors in the dimension of control. PMOs are valued 

in both industries [6], [7], [8], [13], [27], [30], [41], [45], [50], [55] for improving project success, organizational 

performance, and alignment with strategic goals. While the non-IT sector [19], [44], [52] emphasizes centralized project 

support, coordination, and stakeholder alignment, the IT sector [17], [26], [43], [48] emphasizes knowledge investment, 

adaptability to changing environments, and using PMO technologies to avoid software project management failures. 

4.1.3 Rational goals 

In the dimension of profit, both the non-IT and IT sectors recognize the significance of PMOs in improving project 

performance and promoting organizational alignment and transformation. PMO implementation in the non-IT sector [19], 

[25], [53] is associated with solid executive board support and considerable organizational changes. Meanwhile, the IT 

industry [17] emphasizes that establishing a PMO extends beyond better project management and is critical to 

organizational transformation and evolution. 

In the productivity dimension, there are similarities and differences between the non-IT and IT sectors. Both sectors 

emphasize the relevance of PMOs in improving project delivery, maturity, and project management processes. While the 

non-IT industry [7], [32], [45], [47], [53], [54] emphasizes resource management and the strategic role of PMOs, the IT 

sector [26], [27], [43], [50], [51] focuses on aligning projects with business strategy, consulting, and resource support, as 

well as the direct impact of PMO establishment on streamlining project management and improving customer satisfaction. 

In the dimension of planning goals to reach, both the non-IT and IT industries emphasize the value of PMOs in aligning 

projects with organizational or company objectives and the benefits of good PMO utilization. The non-IT sector [13], [15], 

[31], [32], [44], [52], [54], conversely, emphasizes pragmatic project planning, role adaptation, and strategic planning. In 

contrast, the IT sector [8], [12], [17], [26], [27], [43] emphasizes the competitive advantage achieved by aligning projects 

with business goals. 
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Regarding efficiency, both the non-IT and IT industries recognize the value of PMOs in improving project performance 

and efficiency. Their approaches and priorities, however, differ. The formation of PMOs for increased organizational 

efficiency is essential in the non-IT industry, emphasizing trust, practicality, and the role of scale in inefficiencies [7], [13], 

[25], [32], [41], [42], [45], [47], [53]. PMO success in the IT sector [6], [12], [43], [48], [49] is linked to efficient PMO 

methods, and PMO success depends on alignment with the organization's particular demands in diverse circumstances. 

4.1.4 Open system 

PMOs are viewed as growth accelerators in the non-IT sector [15], [44], [55], enabling agile project management and 

stimulating innovation. The IT sector [8] focuses on the difficulties and disagreements that develop inside a successful 

PMO around its growth and status.  

Both industries emphasize the need for project management PMOs that balance standardization and customization. They 

recognize the need for adaptation in achieving project objectives. A successful PMO is crucial for Agile project 

management in the non-IT industry [25], [32], [41], [45], as it requires adaptive personnel for complex and small projects. 

It is assumed that implementing a PMO will improve project management through tools, auditing, standardization, and 

adaptability [13], [54]. PMOs in the IT sector [17], [26], [27], [29], [43], [49], [50], [51] assess, modify, and assist project 

processes while ensuring compliance using standardized methods, systems, and tools; nevertheless, a predictive approach 

is discouraged because it may slow down change management. 

In the dimension of links with the external environment, In the non-IT sector [15], [52], PMO changes are driven by a 
complex combination of external influences, internal dynamics, and organizational politics, with a significant emphasis on 

stakeholder communication coordination. However, no information about this topic can be discovered in the IT sector. 

Also, there is no information on the research subject for the non-IT and IT industries regarding external entity assessment. 

The absence of information on external entity assessment in non-IT and IT industries could be attributable to various 

factors. The research may have concentrated on internal PMO performance rather than external reviews. Furthermore, it is 

possible that external entity assessment was not deemed critical in the industries under consideration. 

Within the research subject, no information or conclusions are connected to readiness in the non-IT industry. PMOs are 

described in the IT sector [30], [43], [51] as responding to agile project management and focusing responsiveness to 

changing user needs as well as the dynamic business and project environment. 

4.1.5 Output quality 

There are similarities and differences between the non-IT and IT sectors regarding output quality. PMOs in the non-IT 

sector oversee maintaining quality, client interactions, contracts, and advising on company and supplier qualifications [15], 
[42], [45], [54]. They focus on standardizing processes, optimizing resources, and improving project quality to meet 

customer expectations [13], [19], [55]. The primary purpose of IT PMOs in the IT sector is to deliver client demands 

efficiently [48], [56]. Furthermore, project performance is inextricably linked to sponsor and team satisfaction, influencing 

management satisfaction. Notably, customer satisfaction is critical in determining project success and the structure of 

PMOs in the IT sector [6], [8], [27], [30], [49]. Customer satisfaction directly influences project success by meeting 

customer expectations, ensuring timely delivery, and staying within budget. Effective project management relies on a well-

structured PMO, providing support, guidance, and resources for project teams to overcome challenges and achieve 

successful outcomes. The goal thus remains to optimize performance metrics like project delivery time, budget adherence, 

and deliverable quality. Consequently, organizations strive to cultivate high levels of customer satisfaction. 

Table 6 depicts a comprehensive overview of PMO performance in various organizations, covering IT and non-IT sectors. 

Researchers used NVivo technologies to compare these sectors, which helped organize and visualize the results. The table 

summarizes the impact of PMOs in both IT and non-IT sectors.  
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Table 6. Summary of the impact of PMO on IT and non-IT Sector 

Criteria Non-IT Sectors IT Sectors 

Human Resources [20]  

Value of human resources 

working on the project 

 PMO members emphasize the importance of human 

relations and individual maturity for efficiency [19]. 

 Workforce assets, including skills and availability, 

significantly affect PMO efficiency, and PMO is 

responsible for managing these human resources 

[31], [41], [42]. 

 PMO's resource team is crucial for delivering value 

through their expertise and capabilities [8], [12], 

[17], [29], [30], [43]. 

Training and emphasis on 

development 

 The PMO, emphasizing human competence and 

support, offers people-oriented services like staff 

provision, training, and expert assistance for team 

members with qualifications gaps [7], [13], [44], 

[45].  

 The PMO's mediation role is vital in adapting 

knowledge management infrastructure and processes 

for effective knowledge transfer [46], [47]. 

 The PMO supports career growth and provides 

mentorship for implementing best project 

management practices from the program governance 

model [41], [42]. 

 Knowledge transfer among projects reduces 

individual project durations and total batch durations 

[48]. 

 The PMO concentrates on enhancing leadership, 

long-term training for project managers, increasing 

employees with PM training, and adapting 

methodologies for efficiency and knowledge sharing 

[8], [12], [17], [26], [27], [30], [49], [50]. 

 Digital technology plays a significant role in PMO 

operations [51]. 

Moral on project 

personal 

 Work climate issues in the PMO and project-based 

management can harm morale and job satisfaction 

[52]. 

 The rise in virtual teams has created a great demand 

for digital technologies to link team members and 

allow them to stay productive [51]. 

Conflict resolution and 

search for cohesion 

 PMO transformation resolves organizational and 

stakeholder conflicts, enhancing project 

management. It handles multi-project selection, 

resource allocation, coordination, and conflict 

resolution [13], [45], [52]. 

 PMO transitions play a role in mitigating conflicts 

and tensions within the organization, leading to 

enhanced project management performance [8], [36]. 

Internal Processes [20] 

Information and 

communication 

management 

 PMOs support project managers with planning, 

recovery, and reporting [13], [25], [45]. 

 They enhance project management maturity and 

decision-making through knowledge sharing [13], 

[42], [44], [47], [53]. 

 The PMO ensures accurate project information 

availability through standardized reporting systems, 

aiding decision-making and communication across 

projects [7], [15], [41], [54]. 

 PMO standardizes processes and reporting for 

consistency, including the use of execution reports, 

joint meetings, one-page status reports, and earned 

value analysis [26], [27], [43], [49]. 

 PMO centralizes and manages project information, 

facilitating communication and offering added value 

through data integration and administrative relief [8], 

[17], [27], [30]. 

 A PMO improves project management by learning 

from successes and failures and providing 

documented processes and guidelines for project 

teams [29]. 

Stability in processes  PMO should adapt to cultural changes, focus on 

effective processes, and lead organizational change 

by adopting best practices [19], [44], [52]. 

 PMO governance can remain independent, oversee 

the project portfolio, and address project 

management complexities [44], [55]. 

 The PMO oversees multi-project assessment, 

resource allocation, conflict resolution, and 

standardization for efficient project management and 

goal achievement [7], [13], [15], [25], [45], [53]. 

 PMO contributes to project success by standardizing 

processes, sharing valuable knowledge, and 

facilitating decision-making through effective 

communication [12], [26], [27], [29], [43].  

 The PMO's previous experiences influenced the 

integration of interfacing functions to enhance 

collaboration [8]. 

Control  Focus on improving organizational performance 

through centralized project support and control, 

 Adapting to changing environments requires 

knowledge investment and utilization [48]. 
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Criteria Non-IT Sectors IT Sectors 

primarily in project performance monitoring and 

control [19], [44], [52]. 

 The PMO's role involves coordinating, supporting, 

and controlling projects within a network of 

collaborating firms, identifying areas of cooperation, 

and defining project structures, roles, responsibilities, 

and stakeholders to align project managers in the 

organization [7], [13], [41], [45], [55]. 

 PMOs primarily aim to align project management 

with strategic goals to improve efficiency and project 

success, focusing on core success criteria like cost, 

content, and schedule [6], [8], [27], [30], [50]. 

 Implementing PMO tools and processes to prevent 

software project management failures should be 

required for specific risk categories across all 

projects [17], [26], [43]. 

Rational Goals [20] 

Profit  The PMO was created to improve project perfor-

mance and align with the organization's rational 

goals with strong executive board support [19], [25], 

[53]. 

 The introduction of the PMO brought significant 

organizational changes, including a specific project 

management methodology and governance [31]. 

 Establishing a PMO improves project management 

techniques and encourages organizational 

transformation and evolution [17]. 

Productivity  PMO performance aims to enhance project delivery 

and maturity [19], [25], [32], [44], [52]. 

 PMOs consolidate project management, improve 

processes, support teams, manage resources, and 

increase knowledge transfer to improve project 

planning and definition [32], [45], [47], [54]. 

 PMO's strategic importance is acknowledged in 

improving project management, especially in the 

public sector [7], [41], [53]. 

 PMO is essential for aligning projects with business 

strategy and resource management and providing 

consulting and external resource support for complex 

projects [26], [27], [43], [50], [51].  

 Establishing a PMO in three cases likely streamlines 

project management, optimizes resources, and 

improves customer satisfaction [27], [50]. 

Planning goals to reach  Effective PMO change influences pragmatic project 

planning for the future [31], [52], [54].  

 PMOs adapt roles, assess capabilities, and facilitate 

strategic planning [13], [15], [32], [44], [54]. 

 The PMO uses knowledge strategies but mainly 

focuses on planning and reporting despite the 

benefits of project management methodology [46], 

[54]. 

 The PMO aligns projects with business goals for a 

competitive edge [8], [12], [17], [26], [27], [43].  

 Effective PMO utilization enhances satisfaction and 

the likelihood of achieving realistic business case 

benefits [30], [56]. 

Efficiency  The establishment of a PMO facilitates improved 

project performance, resulting in enhanced corporate 

efficiency, increased project success, and higher 

fundraising stability [7], [13], [25], [32], [41], [42], 

[45], [47], [53]. 

 The PMO should prioritize trust and practicality for 

efficiency and recognize that inefficiencies are 

mainly due to scale, not technical factors [31], [46]. 

 Efficient PMO practices connected to program 

success are valuable when the PMO, management, 

and execution teams define and evaluate success 

criteria [6], [12], [43], [48], [49]. 

 PMO success relies on aligning functions with the 

organization's unique needs in diverse contexts [17], 

[27]. 

Open System [20] 

Growth  PMOs drive growth, shift to agile project 

management, and foster innovation [15], [44], [55]. 

 A successful PMO faces tensions and disputes over 

its growth and status [8]. 

Flexibility/adaptation/ 

innovation in project 

management 

 PMOs prioritize standardization and adaptability 

balance [52], [55]. 

 A successful PMO is crucial for Agile project 

management, requiring flexible staff and adaptability 

for complex and more straightforward projects [13], 

[54]. 

 Implementing a PMO enhances project management 

with tools, auditing, standardization, and adaptability 

[25], [32], [41], [45]. 

 In a PMO, programs require adaptability to achieve 

objectives, while a predictive approach can slow 

down change management [17], [48], [51]. 

 The PMO evaluates, adopts, and supports project 

practices, gaining authority and ensuring compliance 

through standardized methods, systems, and tools 

[26], [27], [29], [43], [49], [50]. 

Assessment by external 

entities 

- - 
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Criteria Non-IT Sectors IT Sectors 

Links with the external 

environment 

 PMO change is influenced by external factors, 

internal dynamics, and organizational politics, 

particularly in stakeholder communication 

coordination [15], [52]. 

- 

Readiness -  PMOs adapt to agile project management and 

prioritize responsiveness to changing user needs and 

the dynamic business and project environment [30], 

[43], [51]. 

Output Quality [20] 

Output quality  PMOs manage quality, client interactions, and 

contracts and advise on business and supplier 

qualifications [15], [42], [45], [54]. 

 PMOs standardize processes, optimize resources, and 

enhance project quality to meet client expectations 

[13], [19], [55].  

 IT PMOs prioritize delivering customer requests 

efficiently [48], [56]. 

 Project success depends on sponsor and team 

satisfaction, which impacts management satisfaction, 

while customer satisfaction affects project 

performance and PMO structure [6], [8], [27], [30], 

[49]. 

4.2 Comparing PMO performance in IT and non-IT sectors 

PMOs are considered valuable in IT and non-IT sectors, albeit with differing emphases. In non-IT sectors, PMOs prioritize 

human relationships, maturity, and workforce management [19], [41], [42], while IT sectors emphasize the knowledge 

and competencies of PMO resource teams [8], [29]. Training in non-IT sectors focuses on competency and assistance 

[37], [45], while IT training prioritizes efficiency through knowledge transfer and technology [5], [27], [48]. Workplace 

climate issues are addressed in non-IT but not in IT.  

Both sectors stress PMOs' roles in dispute resolution and project management with distinct approaches. Regarding internal 

processes, both recognize PMOs' value in improving project management, standardized processes, and learning from past 

experiences [25], [43], [54]. Non-IT sectors emphasize agility and independence [13], [55], while IT sectors prioritize 

collaboration through PMO experiences [8]. Regarding project success and performance improvement, both sectors value 

PMOs, with non-IT focusing on centralized support [41] and the IT sector emphasizing technological measures to prevent 

project management failures [26].  

PMOs ensure quality and maximize project performance in both sectors [42], [55]. Non-IT PMOs advise on corporate and 

supplier qualifications and standardized processes [13], [19]. In contrast, IT PMOs prioritize efficient client demand 

delivery and emphasize the interconnection between project success, satisfaction, and PMO structure [30], [56]. 

To summarize, while there are differences in emphasis and approach between the IT and non-IT sectors regarding PMO 

roles and functions, it is clear that PMOs play an essential and valuable role in both. Although human interactions and 

workforce management are more important in non-IT sectors than knowledge and abilities in IT sectors, PMOs are critical 

for project success, performance improvement, and quality assurance in both domains. Its engagement in conflict 

resolution, project management, and internal processes emphasizes its significance across industries. Thus, it is possible to 

conclude that PMOs have a similar impact on the IT and non-IT sectors but with subtle modifications customized to each 

sector's needs and priorities. 

4.3 Implications 

The implications of this research are significant both practically and theoretically. Practically, the findings provide more 
essential insights into the role of PMOs in both the IT and non-IT sectors, assisting firms in optimizing PMO services 

based on the unique needs of each industry. For example, understanding that PMOs in non-IT sectors concentrate on 

human interactions and workforce management can help firms build PMO strategies that emphasize these areas. 

Recognizing that PMOs in the IT sector prioritize knowledge and competency of PMO resource teams can help IT firms 

direct their training and human resource development activities. 
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Theoretically, this research contributes valuable insights into understanding the role and function of PMOs in IT and non-

IT sectors. The implication is that models such as the Aubry & Hobbs model can be applied and further developed to 

depict the dynamics of PMOs in both industries. Thus, this research not only provides practical insights for practitioners 

but also has the potential to enrich academic literature on project management and the role of PMOs in different industry 

contexts. 

4.4 Limitations 

This study contains limitations due to a lack of complete evaluation of variances in PMO terminology, classification, and 

assessment methodologies, which may alter knowledge of how PMOs contribute to organizational performance. 

Understanding that these differences may impact the interpretation of findings and the evaluation of PMO success in 

delivering positive organizational outcomes is critical. These limitations also allow future research to provide a more 

holistic perspective on the relationship between PMO success and organizational performance, considering the 

complexities and varied opinions on PMO assessment and terminology. 

5. Conclusion 

This study explores the PMO's role in enhancing organizational performance within IT and non-IT sectors. It seeks to gain 
insights into how project management influences overall organizational performance through the Competing Values 
Framework. SLR was conducted using 31 articles published between 2013 and 2023. The study identified 32 conditions in 
the non-IT sector and 26 conditions in the IT sector, linked to 17 factors within the four domains of the CVF. In conclusion, 
PMOs are helpful in both the IT and non-IT industries, stressing conflict resolution and successful project management in 
various ways. Standardized practices and experience-based learning improve internal processes. Both industries emphasize 
the importance of project management offices in attaining project success and improving performance, as well as their role 
in maintaining quality standards and maximizing project performance. 

To address the research question comparing PMO performance in IT and non-IT sectors, this study unveils that non-IT 
sectors prioritize human relationships, competency-focused training, workplace climate, agility, independence, centralized 
support, and standardized processes. Conversely, IT industries concentrate on the expertise and capabilities of PMO 
resource teams, efficient training, technology utilization, and collaborative endeavors to accomplish project success. They 
also stress the critical role of technology in averting project management failures and prioritizing the efficient delivery of 
client requests while recognizing the interconnectedness of project success, satisfaction, and PMO structure. These 
disparities underscore the differing priorities in PMO functions between the two sectors. 

PMOs contribute substantial value in IT and non-IT sectors, albeit with distinct emphases. Non-IT sectors prioritize human 
interactions, competency-focused training, workplace ambiance, agility, and centralized support. In contrast, IT sectors 
highlight PMO resource team knowledge, efficient training, technology usage, and collaborative efforts for project success. 
Despite these discrepancies, PMOs play a crucial role in project success, performance enhancement, and quality assurance 
across both domains. 

Finally, a comparison of PMO performance in IT and non-IT sectors reveals varying priorities and strategies. Non-IT 
industries emphasize human-centric elements and centralized support, while IT sectors prioritize PMO resource team 
capabilities, technology use, and collaborative activities. These differences hence underscore the customization of PMO 
responsibilities to meet each sector's specific needs and priorities, highlighting PMOs' adaptability and versatility in driving 
project success and organizational efficiency—an impactful approach for organizational performance. 
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