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The purpose of this master’s thesis is to examine how the specific characteristics of data 
center projects influence procurement resource allocation and procurement resource 
requirements. The study focuses on how these characteristics shape procurement 
competence and capacity requirements and how these requirements are distributed across 
different phases of the project lifecycle. The topic is both timely and relevant, as data center 
construction is growing rapidly and the specific characteristics of these projects place greater 
demands on procurement than traditional construction projects. Understanding how 
procurement responsibilities and resource requirements evolve across different lifecycle 
phases is essential for allocating procurement resources effectively in increasingly complex 
project environments.  

This study was conducted as a qualitative case study based on interviews with seven 
procurement and project professionals from a major construction company. The interviews 
were used to develop a deeper understanding of how the specific characteristics of data 
center projects influence procurement resourcing. Project-related data were used to 
triangulate and support the interview findings. The collected data were analyzed using 
qualitative content analysis. The findings are presented according to the research questions 
by integrating theoretical perspectives with practical insights.  

The findings indicate that procurement resourcing in data center projects is shaped by project 
complexity, supplier market constraints, fast-track execution, and extensive compliance 
requirements. These characteristics increase both procurement competence and capacity 
requirements while concentrating procurement activities in the early project phases. The 
findings further suggest that procurement resource requirements are driven less by 
procurement volume and more by the timing, simultaneity, and concentration of activities. 
Effective procurement resource allocation requires earlier procurement involvement, 
targeted deployment of experienced personnel, and resource planning that reflects project-
specific workload patterns. Based on the findings, a procurement resource allocation model 
was developed to support future resourcing decisions in data center projects. 
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Tämän pro gradu -tutkielman tarkoituksena on selvittää, miten datakeskusprojektien 
erityispiirteet vaikuttavat hankintojen resursointiin, ja hankinnan resursointitarpeisiin. 
Tutkimus keskittyy siihen, miten nämä erityispiirteet muokkaavat hankinnan osaamis- ja 
kapasiteettivaikutuksia sekä siihen, miten nämä vaatimukset jakautuvat projektin elinkaaren 
aikana. Aihe on ajankohtainen ja tärkeä, sillä datakeskusrakentaminen on kasvussa, ja näille 
projekteille tyypilliset piirteet kuormittavat hankintaa tavallisia projekteja enemmän. 
Hankintojen vastuiden ja resurssitarpeiden kehittymisen ymmärtäminen projektin eri 
elinkaarivaiheissa on keskeistä, jotta hankintaresurssit kohdennetaan oikein yhä 
monimutkaisemmissa projektiympäristöissä.  

Tutkielma on toteutettu laadullisena tapaustutkimuksena haastattelemalla seitsemää 
merkittävän rakennusalan yrityksen hankinta- ja projektiasiantuntijaa. Haastattelujen avulla 
on pyritty syventämään ymmärrystä siitä, miten datakeskusprojektien erityispiirteet 
vaikuttavat hankintojen resursointiin. Projektidataa käytettiin tukemaan haastatteluista 
saatuja tuloksia. Aineisto on analysoitu sisällönanalyysin menetelmin. Tulokset on esitetty 
tutkimuskysymysten mukaisesti yhdistämällä teoria käytännön näkökulmiin. 

Tulokset osoittavat, että datakeskuksien hankintojen resursointiin vaikuttavat erityisesti 
projektien monimutkaisuus, toimittajamarkkinoiden rajoitteet, nopea toteutustahti ja laajat 
vaatimustenmukaisuus vaatimukset. Nämä tekijät lisäävät sekä hankinnan osaamis- ja 
kapasiteettivaatimuksia, ja keskittävät hankinnan toiminnot projektin alkuvaiheisiin. 
Tulokset osoittavat, että hankintojen kokonaismäärä määrittävät hankinnan resurssitarpeita 
vähemmän ja enemmän hankintojen ajoitus, samanaikaisuus ja ajallinen keskittyminen. 
Tulosten pohjalta kehitettiin malli hankinnan resurssien kohdentamismalli tukemaan 
tulevien datakeskushankkeiden resursointipäätöksiä.  
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1  Introduction 

Construction is a significant sector of the Finnish economy, accounting for 15% of GDP and 

employing more than half a million people (RT, 2026). As a labour-intensive industry, 

construction plays a central role in economic development, infrastructure expansion, housing 

provision, and industrial growth. Within this sector, data centers (DC) are emerging as a key 

area of growth. Large corporations are increasingly developing their own data centers to 

reduce the operational costs of information systems, resulting in a continuous expansion in 

both the scale and complexity of these facilities (Jia, Liu & Sun, 2023). Although data centers 

have existed for decades (Ritts, 2025), the accelerating demand for digital services, cloud 

computing, and artificial intelligence has significantly increased investments in new 

facilities. Consequently, the data center industry (DCI) has evolved into an essential service 

provider underpinning global digital activity (Andrews & Kerwin, 2026). Driven by the 

rapid growth of digital services, cloud computing (Pathania, Singh, Batra, Prashar, Khan & 

Kadry, 2026) and sustainable energy solutions (Saunavaara, Laine & Salo, 2022), Finland 

has experienced a steady rise in new data center projects. These facilities not only provide 

critical digital infrastructure but also generate high-value construction work and long-term 

economic benefits. Furthermore, the increasing performance demands of artificial 

intelligence are reshaping modern data center infrastructure, increasing both technical 

requirements and project complexity (Torrijos-Morán & Pérez-López, 2026) Finland offers 

particularly favourable conditions for data center development; its cold climate enables 

energy-efficient free cooling (Jiang, Lu, Chen, He & Huang, 2022; Digita, 2025); the 

availability of renewable and reliable electricity reduces operational costs (FCDC, 2026), 

and strong telecommunication infrastructure (Saunavaara et al., 2022) combined with 

political stability enhances predictability and reduces investment risk. In addition, waste heat 

from data centers can be reused in district heating systems (FCDC, 2026), supporting 

sustainability objectives. The availability of land further enables flexible site selection and 

future expansion, making Finland an increasingly attractive location for data center 

investments. 

At the same time, the increasing scale, technical complexity, and time sensitivity of data 

center projects place significant pressure on project management and procurement functions. 



 2 

Procurement in a project context requires careful resource planning, effective supplier 

selection, and the ability to adapt dynamically to risks and uncertainties (Qazi, Quigley, 

Dickson & Kirytopoulos, 2016; de Araújo, Alencar & de Miranda Mora, 2017; Pulles, 

Ellegaard, Schiele & Kragh, 2019). In complex construction projects such as data centers, 

procurement is not merely an operational function but a critical enabler of project success, 

directly influencing cost efficiency, schedule adherence, and quality outcomes. Saputro, 

Figueira, and Almada-Lobo (2022) emphasize that strategic sourcing and supplier selection 

decisions significantly shape how organizations allocate procurement resources in 

competitive and volatile environments. Moreover, structured models for procurement 

planning and resource allocation have been shown to improve both efficiency and 

effectiveness (Hartmann & Briskorn, 2022; Coelho & Vanhoucke, 2023), highlighting the 

growing need for structured resourcing strategies in complex projects (Merzifonluoglu, 

2026). Effective procurement resourcing is particularly critical in construction, where the 

operating environment is inherently uncertain due to factors such as weather variability, 

equipment breakdowns, and labor availability (Ballesteros-Pérez, Rojas-Céspedes, Hughes, 

Kabiri, Pellicer, Mora-Melià & del Campo-Hitschfeld, 2017). Small inefficiencies in 

resource allocation can have a significant impact on project costs and schedule as 

construction projects depend on tightly coordinated interactions between multiple resource 

types, including materials, equipment and skilled labour (Jung, Jeoung, Kong, Jung & Hong, 

2026; Sadeghi, Ahmadi & Phipps, 2026). Procurement resources, including competencies 

and capacity, play a pivotal role in ensuring the timely availability of materials and services, 

managing supplier relationships, and mitigating supply-related risks. As data center projects 

introduce heightened technical requirements, global supply dependencies, and stricter 

timelines, the importance of strategically planning and allocating procurement resources 

becomes even more pronounced. 

1.1  Objective of the study and research questions 

The study will examine how procurement resourcing is implemented in data center projects 

compared to traditional construction projects, focusing on a major construction company as 

a case study. This study aims to examine how the specific characteristics of data center 

projects shape procurement resource requirements and influence the allocation of 

procurement resources throughout the project lifecycle. The study also takes a closer look at 
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which part of the project these capabilities are utilized. The extant literature recognized that 

procurement resources create value and competitive advantage (Acquah, Asamoah, Kumi, 

Akyeh & Agyemang, 2025). While procurement capabilities and project resource 

management have also been widely studied (Malacina, Karttunen, Jääskeläinen, 

Lintukangas, Heikkilä & Kähkönen, 2022; Castaldi, Abbasiharofteh & Petralia, 2026), the 

explicit conceptualization of procurement resourcing remains limited. Project procurement 

research shows that procurement effort is not evenly distributed across projects. de Araújo, 

Alencar & de Miranda Mora (2017) found that procurement activities vary, particularly 

during supplier selection and supplier evaluation. Furthermore, construction procurement 

studies consistently show that uncertainty, complexity, and supply-market volatility increase 

procurement resource requirements (Parisi & Donyavi, 2025). The literature also highlights 

that complex projects require stronger procurement capabilities and more adaptive resource 

allocation (Hartmann & Briskorn, 2022; Coelho & Vanhoucke, 2023) as multiple 

complexities arise simultaneously within a single project (Jin, 2026). However, these 

insights from general project procurement literature may not fully apply to data center 

projects, which are characterized by high technical complexity, fast-track execution, and 

global supply dependencies.  

In addition to addressing current project requirements, there is an increasing need to develop 

forward-looking approaches for procurement resourcing. Recent research in supply chain 

and project management emphasizes the growing role of data-driven decision-making and 

predictive analytics in improving resource allocation under uncertainty (Li, 2026). In 

complex, rapidly evolving environments, such as large-scale construction and infrastructure 

projects, organizations are increasingly required to adopt structured, model-based 

approaches to anticipate future resource needs and respond to volatility (Ivanov & Dolgui, 

2021). Furthermore, digitalization and analytics capabilities are enabling more dynamic and 

adaptive planning of procurement and supply resources (Wamba, Gunasekaran, Akter, Ren, 

Dubey & Childe, 2017). Despite these developments, limited research has examined how 

procurement resource requirements can be systematically modeled to support future project 

planning, particularly in the context of data center development. 

Resource utilization in data centers has been examined from a technological perspective. 

Jiao, Xie, Sha, and Qi (2026) proposed an integrated model to improve data center efficiency, 

sustainability, and resilience. Xiong, Lin, Huang, Lin, and Li (2026) demonstrate that cloud 
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computing and virtualization technologies have improved resource utilization in data 

centers. Moreover, there are still major challenges with performance interference (Xiong et 

al., 2026). These studies primarily address technical optimization of computational 

infrastructure rather than the organizational aspect of project delivery. The research 

primarily focuses on computational and infrastructure resources (Olliaro, Rossi, Anggraito, 

Marin & Marsan, 2026; Wu, Zhang, Xiao, Huang & Liu, 2026; Zhang, Xia, Wang & Tu, 

2026) rather than organizational or procurement-related resources, meaning that the 

allocation of procurement competence and capacity remains largely unexplored.  

This study addresses this gap by examining how procurement resources are allocated and 

deployed in data center projects, providing insights for both theory and managerial practice. 

Based on qualitative insights, a model will be developed to guide future procurement 

resource allocation in DC projects. Procurement processes have been extensively studied in 

traditional business and construction contexts (Naseem, Ayyaz, Khan, Ahmad, Naseem & 

Li, 2026; Tennakoon, Chileshe, Rameezdeen, Ochoa & Samaraweera, 2026; Zhao, Dai, Gao, 

Ma & Wang, 2026). However, the unique characteristics of DC projects, including high 

technical complexity, fast-track execution, and global supply dependencies, create new 

challenges for procurement management. Despite the growing importance of DC 

investments, limited research has examined the procurement competencies and resource 

configurations required to support such projects. This study, therefore, aims to address this 

gap by examining procurement resource allocation in the context of DC projects. 

The main research question (RQ) was designed to provide depth for the study and 

sufficiently guide this research. Additionally, the sub-questions (SQs) were formed to 

support the research question and open the discussion to more specific dimensions.  

The main research question is structured as follows: 

RQ: How do the specific characteristics of data center projects affect 

procurement resource allocation? 

To support the main research question, the following three sub-research questions were 

defined: 

SQ1: Which specific characteristics of data center projects place the greatest 

strain on procurement, and what kinds of competence and capacity 

requirements do they generate? 
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SQ2: How are procurement competence and capacity distributed across the 

different phases of the project? 

SQ3: How can the procurement team’s resource and competence 

requirements be modeled to support the resourcing of future data center 

projects? 

1.2  Methodology of the study 

The empirical part of the study adopts a qualitative research approach. Qualitative research 

is suitable for studies that aim to develop a deeper understanding of complex phenomena in 

their real-life context. According to Alasuutari (2011), qualitative research aims at a 

comprehensive understanding of the phenomenon being studied. The study is conducted as 

a case study focusing on data center projects and their implications for procurement resource 

allocation. Case study research enables an in-depth examination of contemporary 

phenomena within their practical context (Hirsjärvi, Remes & Sajavaara, 2009). According 

to Metsämuuronen (2008), a case study is characterized by a diverse collection of data on 

the case being studied. The primary empirical data consists of semi-structured interviews 

and project-related data. These sources provide insights into procurement practices, 

competence requirements, and resource allocation in data center projects. The chosen 

analysis method is theory-driven qualitative content analysis. Content analysis refers to the 

systematic examination of communicational messages, which can be verbal, written, or 

visual (Cole, 1988; Tuomi & Sarajärvi, 2018). In theory-driven content analysis, the analysis 

is guided by existing theoretical concepts while still allowing new categories and insights to 

emerge from empirical data. 

1.3  Conceptual framework, limitations, and the scope of the study 

The study’s conceptual framework is shown in Figure 1. The research question and sub-

questions are also shown in Figure 1, to enhance the connection between the concepts. The 

dotted arrows indicate the positioning of the research questions relative to the theoretical 

framework. The DC projects differ significantly from traditional projects typically 

implemented in Finland, and therefore, their specific characteristics are shown in Figure 1. 
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These specific characteristics necessitate a theoretical framework that integrates both the 

Resource-based view (RBV) and Project procurement management (PPM). The RBV 

perspective explains the internal capabilities required within procurement to respond to 

project-specific demands, whereas PPM provides insight into how and when these 

capabilities are deployed across different project phases. Together, the insights from RBV 

and PPM explain how procurement performance is formed in DC projects.  

Figure 1. Conceptual framework of the study 

 

The scope of this study is defined in relation to existing research on procurement and project 

management. Prior research on procurement in construction projects has addressed multiple 

perspectives, including supplier markets, external collaboration, and overall project 

performance. However, this study adopts a more focused perspective focusing on internal 

procurement capabilities and resources within the case company. In particular, the study 

focuses on procurement competence and capacity as key determinants of procurement 

performance, rather than examining external supplier market dynamics or 

interorganizational relationships. This allows a deeper understanding of how internal 

resources are configured and utilized in complex project environments. In addition, while 

procurement can be analyzed across the entire project lifecycle, this study is limited to 

specific project phases relevant to procurement resourcing. This exclusion of the full 

procurement process enables a more detailed examination of how resource needs vary within 

project execution. The study focuses specifically on the procurement function, excluding 
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broader organizational resource consideration. This allows a more precise analysis of 

procurement-specific capabilities without extending the scope to the entire organization. The 

empirical scope is limited to a single case company operating in large-scale construction and 

project development. Rather than aiming for statistical generalization, the study seeks 

analytical generalization by providing in-depth insights into procurement resourcing in 

complex and fast-paced project environments.  

1.4  Definitions of the key concepts 

Data center project: A data center is a highly technical infrastructure facility designed to 

house IT equipment such as servers, storage systems, and components (Carr & Madron, 

2025) and a support infrastructure that includes air conditioning and electricity regulator 

units (Kupferman & Arnon, 2017). Unlike conventional construction projects, data center 

projects are characterized by high technical complexity, critical uptime requirements, and 

fast-track execution models (Adywiratama, Ko, Raharjo & Wahbi, 2022). There is also high 

capital intensity, strong interdependencies between systems, and global supply-market 

exposure (Dvir, Lipovetsky & Tishler, 1998; Andrews & Kerwin, 2026). 

Project complexity: In project management, complexity refers to factors affecting the 

success of project, as it affects planning, control activities, organization selection, goal and 

objective identification, and project outcomes (Cristóbal, 2017). Different complexities e.g., 

technical, organizational, and environmental complexities (Jin, 2026) challenge the planning 

and execution of projects (Rothengatter, 2019). Construction projects are linked with a high 

degree of complexity (Lafhaj, Rebai, Albalkhy, Hamdi, Mossman, & Alves Da Costa, 2024).  

Procurement: Procurement refers to the function responsible for sourcing, contracting, and 

managing suppliers to ensure the availability of goods and services required for project 

execution (van Weele, 2014). According to Abebe, Yimer, and Shitaw (2025), in project 

environments procurement is responsible for achieving project objectives; therefore, 

implementing procurement practices entails implementing strategies, e.g., building supplier 

relationships and proper use of technology. In data center projects, procurement operates not 

merely as a transactional function but as a strategic capability. 
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Procurement performance: Procurement performance describes how successfully an 

organization achieves predefined procurement objectives by ensuring the effective, efficient 

(Zhao, Song, Lv & Bao, 2025) and proactive sourcing of goods, works, and services (Oromo 

& Mwangangi, 2017). According to Acquah et al. (2025), evaluating procurement 

performance enables organizations to identify strengths and weaknesses within their 

procurement systems. 

Project procurement management: Project procurement management (PPM) refers to 

integrating procurement activities into the project life cycle (Jo, Lee & Pyo, 2018). 

According to Głodziński and Szymborski (2024), PPM emphasizes the timing of 

procurement involvement and the phase-specific deployment of procurement resources. In 

this thesis, PPM provides a temporal dimension of procurement resourcing, clarifying how 

competence and capacity requirements vary across project phases.  

Resourcing: Resourcing can be defined as the process of identifying, acquiring, and 

allocating necessary talent, funds, and tools to meet organizational or project goals (Engwall 

& Jerbrant, 2003). In this study, resourcing refers to the systematic allocation, planning, and 

deployment of procurement-related resources in projects. In project-oriented contexts, 

resourcing involves both capacity and competence dimensions, where capacity refers to the 

availability of personnel, time, and workload distribution (Adanzounon, Meddeb & Ika, 

2025). Meanwhile, competence focuses on the knowledge, skills, expertise, and abilities 

required to perform project-related tasks effectively (Ahsan & Ho, 2024). In the context of 

data center projects, resourcing refers to the alignment of procurement capacity and 

competencies. 

Resource-based view: Resource-based view (RBV) is a strategic management theory, 

which explains a firm’s performance based on its internal resources and capabilities. 

According to RBV, competitive advantage arises from resources that are valuable, rare, 

inimitable and non-substitutable (VRIN) framework (Barney, 1991; Figure 2). In this study, 

RBV is applied to procurement by conceptualizing procurement competence and capacity 

as strategic resources. 

Dynamic capabilities: Dynamic capabilities refer to an organization’s ability to adapt, 

integrate, and reconfigure its resources in response to changing environments. While the 

RBV focuses on the value of existing resources, dynamic capabilities emphasize how these 
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resources are modified over time. (Teece, 2007) In this study, dynamic capabilities describe 

how procurement competence and capacity are continuously adjusted across different phases 

of data center projects in response to changing project requirements and conditions. 

1.5  Structure of the thesis 

This study is structured into six main chapters. The first chapter introduces the topic and 

explains its relevance. It presents the objective of the study, the main research question and 

sub-questions, outlines the methodology, and defines the key concepts used in the research. 

The second chapter presents the theoretical background of the study. It examines the specific 

characteristics of data center projects, the Resource-based view (RBV), and project 

procurement management (PPM). Based on these perspectives, the chapter develops a 

theoretical foundation for understanding procurement resource allocation. The third chapter 

describes the research methodology and design. It explains the qualitative case study 

approach, case selection, and data collection methods. In addition, it outlines the data 

analysis process and discusses the reliability and validity of the study. The fourth chapter 

presents the empirical findings derived from interview and project-related data. The findings 

are organized into five sections addressing data center project characteristics, procurement 

resources, procurement competence, procurement capacity, and project-related procurement 

data. 

The fifth chapter discusses the findings in relation to the research questions. It synthesizes 

the interview and project data findings and develops a procurement resource allocation 

model for data center projects. The chapter also presents the theoretical and managerial 

implications of the findings. Finally, it summarized the main findings, addresses the research 

questions, and discusses the limitations of the study as well as suggestions for future 

research.    
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2  Procurement resource allocation in data center projects 

Specific features of construction projects include their complexity and scope (Thunberg, 

Rudberg & Karrbom Gustavsson, 2017; Wang, Zhang, Chong & Wang, 2017; Chen, Feng 

& Garcia de Soto, 2022; Pinto Varela Alberte & de Oliveira Novelli, 2024). They also 

involve tight schedules, significant capital commitments and a high-risk level (Pryke & 

Pearson, 2006; Paunov, 2012; Thunberg & Fredriksson, 2018). In addition, construction 

projects often rely on complex and vulnerable supply chains (Dainty, Millet & Briscoe, 

2001; Chen, Dong, Ng & Shi, 2024) and involve a large number of subcontractors and other 

stakeholders (Akintoye, McIntosh & Fitzgerald, 2000; Hartmann, Caerteling, Olofsson & 

Stegerstedt, 2010; Thunberg & Fredriksson, 2018; Akinade & Oyedele, 2019). These 

characteristics create significant managerial challenges and increase the likelihood of 

project-related uncertainties. Similar features are also present in data center projects; 

however, their scale and technological requirements often intensify these complexities. As a 

result, data center developments represent a particularly demanding project environment in 

which multiple actors, specialized resources, and tightly coordinated supply chains must be 

effectively managed. Understanding the sources and implications of such complexity is 

critical, as inadequate recognition of project complexity has been identified as one of the key 

reasons for construction project failures (Damayanti, Hartano & Wijaya, 2021). 

2.1  Specific characteristics of data center projects 

Large-scale data center developments exhibit many characteristics associated with high 

capital intensity, technological complexity, compressed schedules, and extensive 

stakeholder networks. Therefore, the special characteristics of DC projects need close 

consideration and understanding, as the complexity goes beyond general project 

management. (Davies & Mackenzie, 2014; Jin, 2026) These characteristics can also include 

working with international or global buyers, which may involve contract terms and 

expectations that differ from those typically encountered in domestic projects. The specific 

characteristics can vary depending on the scale and expectations of the DC project.  
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2.1.1  Technical complexity and system interdependencies 

Technical complexity arises from the number of interrelated elements and the degree of 

interdependence between project components (Dvir et al., 1998; Bosch-Rekveldt, Jongkind, 

Mooi, Bakker & Verbraeck, 2011), requiring extensive coordination and integration 

(Baccarini, 1996; Wöhr, Uhri, Königs, Trauer, Stanglmeier & Zimmermann, 2023). Project 

complexity is strongly associated with interdependencies among multiple systems and 

stakeholders, where project outcomes emerge from their interactions rather than isolated 

components (Acuña-Coll & Sánchez-Silva, 2023; Lafhaj et al., 2024). Unlike conventional 

construction projects, data centers integrate multiple highly specialized technologies, ICT 

equipment, automation systems, and backup power solutions. Moreover, all of these must 

operate simultaneously and continuously. A data center network (DCN) refers to the internal 

and external communication infrastructure of a data center, without which it cannot function. 

DCN connects servers, storage systems, and users, enabling fast, reliable, and secure data 

transmission (Jia et al. 2023). Consequently, data center projects require extensive interface 

coordination between multiple technical systems and project stakeholders, as failures or 

delays in one subsystem may directly affect overall operational performance (Carvalheiro, 

Valadas, Paz, Barata & Santos, 2026). The reliance on highly specialized technologies also 

increases dependence on specialized suppliers possessing unique technical expertise and 

limited market availability (Arvidsson & Govik, 2025). Furthermore, the strong 

interdependencies between systems (Dvir et al., 1998; Bosch-Rekveldt et al., 2011) heighten 

performance risks, as operational reliability depends on the seamless integration and 

continuous functioning of all components (Wöhr et al., 2023). (Figure 2)  

2.1.2  Time pressure and fast-track execution 

Time pressure is heavy on DC projects, which are known for fast-track execution compared 

to common construction projects (Garrido Martins, Bogus & Valentin, 2023). Data center 

projects are frequently executed under fast-track delivery models to enable rapid capacity 

expansion and meet growing digital demand. Rapid growth in cloud computing (Pathania et 

al., 2026), artificial intelligence, and digital services (Torrijos-Morán & Pérez-López, 2026) 

requires continuous expansion of computing capacity, creating urgency in project delivery. 
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According to Garrido Martins et al. (2023), construction projects are risky and fast-track 

construction projects are even riskier than common construction projects. Unlike 

conventional construction projects, data centers are closely tied to market demand, where 

delays in commissioning directly affect revenue generation and competitive positioning. In 

the context of digital infrastructure, Bharadwaj, El Sawy, Pavlou, and Venkatraman (2013) 

stated that the speed of deployment is closely linked to competitive positioning and value 

creation. To respond to this urgency, data center projects are frequently executed using fast-

track delivery models, in which design, procurement, and construction phases overlap to 

compress the overall project schedule (Love, Edwards & Irani, 2012; Hu, Liu, 

Demeulemeester & Zhou, 2026). While this approach accelerates deployment, it increases 

coordination complexity (Chen & Lee, 2017a; Chen, Lei, Wang, Teng & Liu, 2018) and 

performance risk, as procurement decisions often occur before technical specifications are 

fully finalized. Early procurement commitments made under such uncertainty may expose 

the project to supply and performance risks if project requirements change or supplier 

capabilities do not fully align with evolving specifications (Hallikas, Karvonen, Pulkkinen, 

Virolainen & Tuominen, 2004; Wagner & Bode, 2008). The combination of technological 

complexity and schedule compression elevates the importance of supplier responsiveness 

and integration capability. Under such conditions, procurement becomes schedule-critical, 

requiring early supplier involvement (Othman & Kamal, 2024), proactive management of 

long-lead items (Chen & Lee, 2017a), and close coordination across system interfaces (Chen 

et al., 2018). 

2.1.3  Supply market constraints and global dependencies 

According to Ivanov (2025), the technical complexity and the need for specialized parts 

challenge the supply market as global sourcing increases. In the Finnish context, 

characterized by a relatively small domestic supplier base, the dependence on international 

suppliers may become particularly pronounced, as modern industries increasingly operate 

within globally fragmented value chains (Faber, Kilic, Kozliakov & Marin, 2025). The data 

center project relies on highly specialized electrical, mechanical, and ICT components that 

are often supplied by a limited number of global vendors, reducing substitutability within 

the supply market. This is further reinforced by the dependence on a small set of equipment 

manufacturers and potential supply bottlenecks in critical components (KPMG, 2024; 
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McKinsey, 2026). While certain construction materials remain widely available, many 

inputs required for digital equipment and advanced technologies are classified as 

strategically important within the European Union (Andrews & Kerwin, 2026). According 

to the European Commission (2024a; 2024b), several of these materials are designated as 

Critical Raw Materials (CRMs), e.g., battery and backup power materials (Andrews & 

Kerwin, 2026), reflecting their high economic importance and elevated supply risk. Within 

the EU framework, supply risk is evaluated based on global production concentration, import 

reliance, supplier-country governance, trade policy constraints, and the availability of 

substitutes (Grohol & Veeh, 2023; Hunger, Erfurth, Arnold & Wichmann, 2026). According 

to Wang, Tang, Chen, and Hou (2026), efficient procurement decisions are crucial for 

maintaining stable material flows in competitive supply chains. The concentration of 

production in specific regions, combined with long lead times (Chen & Lee, 2017a) and 

custom engineering requirements, reduces substitutability in the supply market and increases 

dependence on supplier performance (Hu et al., 2026). As a result, sourcing frequently 

extends beyond domestic markets, embedding data center projects within global value chains 

(Ranasinghe, Ennis, Monteiro & Malagueño, 2025). While global sourcing enables access 

to advanced technologies, it simultaneously increases exposure to supply chain disruptions 

(Bode, Wagner, Petersen & Ellram, 2011; Oke & Moradeyo, 2026), logistical uncertainties, 

and geopolitical risks (Hunger et al., 2026). These constraints become particularly 

significant under compressed project schedules, where delays in critical component 

deliveries may halt overall project progress.  

2.1.4  Regulatory and sustainability requirements 

Regulatory and sustainability requirements are extensive due to the complexity and 

increasing demand for resources for the projects (Andrews & Kerwin, 2026). Consequently, 

energy optimization and heat reduction are no longer purely operational concerns but core 

design constraints that influence site selection, system integration, and technology choices 

(Kupferman & Arnon, 2017). Continuously evolving regulations force operators to navigate 

in a complex compliance landscape while managing significant operational constraints 

(Abdelhady, Iakovou & Pistikopoulos, 2026). The EU’s Energy Efficiency Directive (EED) 

came into effect in 2023, and it requires monitoring and reporting of the energy performance 

of data centers (European Commission, 2026a; 2026b). Cho, Park, Jeong, and Lee (2019) 



 14 

stated that data centers were initially designed focusing on IT equipment’s stability rather 

than energy savings, even though the energy savings and heat reduction are major concerns 

in the physical design of DCs (Kupferman & Arnon, 2017). However, the recent 

technological advances have brought sustainability topics, such as energy costs and 

greenhouse gas emissions, to the forefront in DC projects. According to Ruble, Auteri, and 

Magazzino (2026) the rapid growth in DCs and electric vehicles will lead to significant 

increase in electricity demand until 2050. As a result, energy efficiency metrics have become 

critical performance indicators in DC design and operations. Andrews and Kerwin (2026) 

further emphasize the urgent need to move from linear to circular design to increase resource 

efficiency, ensure supply chain security, and enhance data center sustainability. Table 1 

summarizes the key characteristics of data center projects, their main drivers, and the 

resulting implications for project management and procurement. Data center projects differ 

significantly from traditional construction projects due to their technological complexity, 

accelerated delivery schedules, and global supply dependencies. These characteristics 

influence both project execution and procurement practices.  

Table 1. Summary of DC projects’ specific characteristics 

 

The characteristics discussed above illustrate that DC projects represent a highly complex 

and demanding project environment, where technological interdependencies, compressed 

schedules, and global supply constraints significantly influence project execution. These 

features not only increase uncertainty and coordination requirements but also place 

substantial demands on procurement activities. As procurement plays a critical role in 

managing external resources, supplier relationships, and supply risks, understanding these 

capabilities required to operate effectively in such environments becomes essential.  
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2.2  Resource-based view in procurement 

The resource-based view (RBV) framework focuses on internal resources and capabilities 

that enable firms to achieve performance advantages, such as competitive advantage 

(Barney, 1991). RBV emphasizes the tangible and intangible internal resources of firms that 

are: valuable, rare, inimitable, and non-substitutable (VRIN) (Barney, 1991; Peteraf, 1993; 

Baker & Ballington, 2002; Figure 2). Resources are assets, capabilities, organizational 

processes, firm attributes, information, and knowledge that enable a firm to implement 

strategies that improve efficiency and effectiveness. According to Dastaki, Mahootchi, 

Moehler, and Afrazeh (2026), companies need to manage knowledge effectively as it is one 

of the most valued assets across organizational processes, given that competition has 

changed due to a knowledge-based economy. Firms that can leverage these resources and 

competencies can achieve and sustain a competitive advantage. RBV suggests that 

performance differences arise from internal resource configurations (Peteraf, 1993). 

According to Febrianto and Rufaidah (2026), the importance of internal resources and their 

utilization has arisen about competitive advantage. Within procurement, strategic resources 

may include specialized sourcing expertise, supplier relationship networks (Liu, Özpolat & 

Shin, 2026), and market intelligence capabilities (Thomé, Scavarda & Scavarda, 2016) that 

enable firms to secure critical inputs and manage supply risks (Zhao, Freeman & Pan, 2023). 

When these capabilities are difficult for competitors to imitate and are embedded within 

organizational processes, they may constitute a source of sustained competitive advantage. 

Figure 2. The VRIN framework (Barney, 1991; Peteraf, 1993; Baker & Ballington, 2002) 

  

As illustrated in Figure 2, resources must fulfil four criteria to generate sustained competitive 

advantage. First, resources must be valuable by enabling firms to exploit opportunities or 

neutralize threats. Second, they must be rare relative to competitors. Third, they should be 
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difficult to imitate due to causal ambiguity, path dependency, or social complexity. Finally, 

they must be non-substitutable, meaning that the competitors cannot easily replace them with 

strategically equivalent resources. If these criteria are met simultaneously, firms can achieve 

sustained competitive advantage. In RBV, resources refer to assets controlled by the firm, 

while capabilities refer to the firm’s ability to deploy these resources effectively through 

coordinated organizational processes (Barney, 1991; Peteraf, 1993; Baker & Ballington, 

2002). 

2.2.1  Procurement resources 

Within the RBV, resources are tangible and intangible assets controlled by the firm that can 

be used to implement strategies that improve organizational efficiency and effectiveness 

(Barney, 1991; Peteraf, 1993; Liang, You & Liu, 2010). Tangible resources (physical, 

financial, technological, organizational) are more obvious than intangible resources (human 

capital, patents, know-how, innovation, creativity, reputation) and have less ambiguity in 

terms of causal relationships (Barney, 1991; Grant, 1991; Amit & Schoemaker, 1993; Lonial 

& Carter, 2015; Akbari, Azbari & Chaijani, 2019). These resources form the foundation of 

organizational capabilities by enabling firms to perform activities, coordinate processes, and 

respond to market conditions. The RBV literature commonly categorizes firm resources into 

physical capital, human capital, and organizational capital resources (Barney, 1991). Within 

procurement, resources represent the assets that allow organizations to manage sourcing 

activities, access supplier markets, and secure the inputs required for operational and project 

performance (van Weele, 2014; Ellram et al., 2020).  

Physical resources refer to tangible assets that support sourcing activities (Cuthbertson & 

Furseth, 2022). In procurement, these may include financial resources available for 

purchasing activities as well as digital procurement systems and databases that provide 

access to supplier information and market data (Gualandris, Legenvre & Kalchschmidt, 

2018). According to Cuthbertson and Furseth (2022) digital resources can provide a basis 

for competitive advantage, but it is the physical resources that provide a sustainable 

competitive advantage. Financial resources enable firms to conduct purchasing activities, 

invest in supplier relationships, and manage contractual commitments. Gibbert, Hoegl, and 

Valikangas (2014) further emphasize that financial resources are needed to support critical 
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activities, such as collaboration with suppliers. Procurement technologies and information 

systems support supplier identification, sourcing analysis, and monitoring supply market 

developments, thereby improving the efficiency and transparency of procurement processes 

(Jede & Teuteberg, 2015; Giannakis, Spanaki & Dubey, 2019; Culotta, Blome & Henke, 

2024). Human resources refer to knowledge, expertise and skills possessed by procurement 

professionals (Tassabehji & Moorhouse, 2008; Wu, Lv & Xu, 2020). Skilled procurement 

personnel represent a critical asset, as procurement activities require specialized knowledge 

of supplier markets, negotiation practices and contract management. Procurement 

professionals also accumulate sourcing expertise over time through experience and repeated 

interactions with suppliers (Tassabehji & Moorhouse, 2008; Bals, Schulze, Kelly & Stek, 

2019). This knowledge includes understanding supplier behaviour, sourcing strategies and 

procurement processes (Giunipero, Handfield, Eltantawy & Cousins, 2006). Because such 

knowledge is embedded in professional experience and organizational learning, it may be 

difficult for competitors to imitate (Barney, 1991; Peteraf, 1993). As a result, human 

resources can significantly improve supplier evaluation, contracts negotiation and 

procurement decision-making. Organizational resources include relational and structural 

assets embedded within the firm’s processes and networks (Barney, 1991; Liang et al., 

2010). In procurement, these resources may include supplier networks, established 

procurement routines, and accumulated organizational knowledge related to sourcing 

activities. Supplier networks represent an important relational resource, as they enable firms 

to access reliable suppliers, develop long-term partnerships, and obtain critical materials and 

services required for project execution (Ellram et al., 2020). Organizational routines and 

knowledge embedded within procurement processes further support coordination across 

functions and facilitate consistent sourcing practices. Table 2 summarizes the main 

categories of procurement resources within the RBV framework and provides examples of 

how these resources appear in the procurement context.  

These resources provide the foundation upon which procurement capabilities are developed, 

as organizations use them to perform sourcing activities, manage supplier relationships, and 

support strategic procurement decisions (Table 2). In complex project environments, such 

as data center developments, the availability and effective utilization of procurement 

resources become particularly important. Procurement teams must coordinate multiple 

sourcing activities, manage supplier relationships, and ensure the timely availability of 

materials and services required for project execution. Consequently, procurement resources 
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provide the essential foundation that enables organizations to build procurement capabilities 

and achieve strategic advantage in competitive, uncertain supply environments (Bharadwaj, 

2000).  

Table 2. Procurement resources in the RBV framework 

 

2.2.2  Procurement capabilities 

Capabilities are the firm’s ability to coordinate, deploy, and leverage resources to achieve 

strategic objectives and sustain competitive advantage (Liang et al., 2010; Nadeem, Wong, 

Za & Venditti, 2024). While resources provide the raw potential, capabilities determine how 

effectively this potential is converted into performance outcomes (Barney, 1991; Peteraf, 

1993). In procurement, capabilities represent the organization’s ability to coordinate 

procurement activities, utilize human skills, manage supplier relationships, and optimize 

sourcing processes in alignment with strategic goals. Procurement capabilities can be 

classified into operational, strategic, and relational dimensions. Helfat and Winter (2011) 

determine operational capability as the ability that enables a firm to perform an activity on 

an ongoing basis using the same techniques at the same scale to support existing products 

and services for the same customer population. Operational capabilities embrace the 

development, production, and delivery of products (Kaplan & Norton, 2008); they might 

also include the ability to execute sourcing activities efficiently, such as supplier selection, 

contract management, and order fulfilment (Tassabehji & Moorhouse, 2008) and 

improvement of operational efficiency (Kortmann, Gelhard, Zimmermann, & Piller, 2014). 

Strategic capabilities emerge from the company’s effective use of its distinctive resources 

that are highly valuable to the firm’s key stakeholders (Long & Vickers-Koch, 1995; Winter, 
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2003; Huikkola & Kohtamäki, 2017). Research shows that flexibility, agility, reliability, 

resilience, and robustness are often identified as strategic capabilities (Wang, Mastragostino 

& Swartz, 2016; Rajesh, 2019; Vishnu, Sridharan, Gunasekaran & Ram Kumar, 2020). 

Strategic capabilities enable organizations to align procurement processes with broader 

business objectives, including supply risk management, cost optimization, and project-based 

resource allocation (Giunipero et al., 2006; Vishnu et al., 2020). Corchuelo Martínez‐Azúa 

and Dias (2026) determine relational capabilities, the firm’s ability to build and leverage 

partnerships. They also provide access to external knowledge through strategic partnerships 

(Dyer & Singh, 1998). Relational capabilities reflect the organization’s ability to develop 

and maintain long-term partnerships with suppliers, facilitating knowledge sharing, 

innovation, and collaboration (Ellram et al., 2020). Table 3 below summarizes the main types 

of procurement capabilities.  

Table 3. Procurement capabilities 

 
Table 3 illustrates how procurement capabilities enable organizations to coordinate 

resources, manage supplier networks, and optimize sourcing processes. Capabilities are 

classified into operational, strategic, and relational dimensions, highlighting their distinct 

contributions to procurement performance and competitive advantage. Procurement 

capabilities can be considered valuable because they allow organizations to exploit 

opportunities and achieve better performance outcomes. They are considered rare when few 

competitors possess the ability to coordinate those resources, manage supplier networks, or 

adapt procurement strategies efficiently. (Akbari et al., 2019) By developing and integrating 

these capabilities, organizations can enhance efficiency, mitigate supply risks, and secure 

competitive advantage in complex project environments, where procurement performance is 
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critical to overall project success (Fletcher & Harrington, 2018; Kähkönen & Lintukangas, 

2018). 

2.2.3  Dynamic capabilities in procurement 

Dynamic capabilities are distinct from resources and operational capabilities. While the 

RBV emphasizes the possession of VRIN resources that provide potential for competitive 

advantage (Barney, 1991; Peteraf, 1993), DCs focus on the firm’s ability to adapt, integrate, 

and reconfigure these resources and capabilities in response to changing environments 

(Helfat & Peteraf, 2003; Teece, 2007; Mishra, Devaraj & Vaidyanathan, 2013). In other 

words, RBV identifies what the firm has, whereas DCV explains how the firm uses and 

renews what it has to remain effective under uncertainty. According to Teece (2007), 

dynamic capabilities can be classified into three interrelated types: sensing, seizing, and 

reconfiguring. Sensing capabilities involve scanning, learning, and interpreting the internal 

and external environment while identifying the performance, opportunities and threats. 

Seizing capabilities refers to how companies capture those opportunities or neutralize threats 

through specific mechanisms, operations, or strategic choices. Reconfiguring capabilities 

shows how companies reconfigure their resources together with the identified business shift. 

(Teece, 2007; Cafforio & Giannoccaro, 2025; Ratanacharoenchai & Jantapoon, 2026).  

Table 4. Dynamic capabilities in procurement 

 
Table 4 presents the key types of dynamic capabilities in procurement, illustrating how 

firms’ sense, seize, and reconfigure resources and capabilities to respond to environmental 

changes and project-specific demands. These dynamic capabilities complement the firm’s 

static resources and operational capabilities (RBV) by enabling adaptation and continuous 
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alignment with organizational objectives. Dynamic capabilities enable procurement 

functions to respond flexibly to project-specific and environmental changes, maintain 

operational effectiveness, and ensure the firm’s sourcing processes remain aligned with 

business objectives. In procurement, sensing capabilities involve activities such as supplier 

monitoring (Kraljic, 1983), market analysis (Tanskanen, Laari & Lorentz, 2025), and the 

identification of emerging risks or opportunities (Zhu, Huang & Huang, 2026). Seizing 

capabilities involve the organization’s ability to capture opportunities identified through 

sensing activities. In procurement, this may include selecting new suppliers (Jo, Na, Yoon 

& Kweon, 2026), adjusting sourcing strategies (Chen et al., 2026), or negotiating contracts 

(Mchopa & Changalima, 2026) that capitalize on favorable market conditions. 

Reconfiguring capabilities refers to the ability to restructure and redeploy resources in 

response to changing conditions. This may involve reallocating personnel across projects 

(Lu & Lu, 2026), modifying sourcing strategies, or adjusting supplier portfolios (Sahu & 

Mittal, 2026) to meet evolving project demands. Strategic value arises from the 

organization’s ability to adapt its procurement resources and capabilities while maintaining 

operational efficiency and competitiveness. In project environments, procurement 

performance is not only about the availability of financial resources (Fathi Heli Abadi, Raad, 

Motameni & Talebi, 2025), but also about the ability to allocate appropriate human resources 

(Stüve, Van Der Meer, Ali Agha & Lütke Entrup, 2026) to project tasks. In this context, 

DCV complements RBV. While RBV explains which resources and capabilities the firm 

controls, dynamic capabilities explain how the firm adapts, reconfigures, and leverages these 

resources to maintain efficiency and effectiveness under uncertainty.  

2.2.4  Procurement resourcing: competence and capacity 

Within the RBV, procurement resources include competence and capacity, which together 

determine the procurement teams’ ability to support project-specific demands and achieve 

organizational objectives (Barney, 1991; Peteraf, 1993). While resources represent the raw 

potential of the organization, competence reflects the qualitative dimension, meaning what 

the personnel know and can do (Ahsan & Ho, 2024; Sa’adah, Wedadjati & Wahyu 

Rachmawati, 2025), whereas capacity reflects the quantitative and flexible dimension, 

meaning how much and how effectively these competencies can be applied in an operational 

context (Liang et al., 2010; Nadeem et al., 2024).  
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Competence refers to the knowledge, skills, expertise, and attitudes possessed by 

procurement professionals that enable effective execution of sourcing activities (Ahsan & 

Ho, 2024; Sa’adah et al., 2025). Furthermore, competencies refer to a higher-level 

integration of capabilities across functional areas, enabling an organization to carry out 

complex activities and sustain differentiated performance over time (Javidan, 1998). Sa’adah 

et al. (2025) categorized procurement competencies into two sub-themes: core competencies 

and support competencies. Core competencies are essential capabilities for procurement, 

including technical procurement knowledge, regulatory understanding, contract 

management, and supplier evaluation (Heide, Wathne & Rokkan, 2007; Bals et al., 2019). 

Supporting competencies on, the other hand, are complementary skills that enhance 

effectiveness, such as communication, negotiation, strategic thinking, and cross-functional 

coordination (Alfaifi, Bridges & Arakawa, 2022; Sa’adah et al., 2025). Procurement requires 

integrated competencies which is why the procurement specialists must possess both core 

and supporting competencies (Schulze, Kelly & Stek, 2019; Alfaifi et al., 2022). 

Competence is developed over time through experience, training, and repeated interactions 

with suppliers, making it embedded in organizational routines and professional expertise. As 

such, it is difficult for competitors to imitate and is a critical driver of effective procurement 

decision-making and supplier relationship management (Barney, 1991; Peteraf, 1993; 

Giunipero et al., 2006). Prior research has identified technical, interpersonal, organizational, 

and strategic skills as important dimension of procurement competence (Bals et al., 2019). 

These skills enable procurement professionals to apply procurement knowledge in practice 

and support effective supplier management, decision-making and cross-functional 

coordination. 

Capacity refers to the availability and flexibility of procurement resources, including 

personnel, time, and tools to manage project tasks under varying workloads and supply 

conditions (Adanzounon et al., 2025; Li & Yang, 2026). In project-based environments, 

procurement teams must often handle multiple sourcing activities simultaneously, respond 

to tight schedules, and adapt to fluctuations in supplier availability or lead times (Garrido 

Martins et al., 2023; Hu et al., 2026). In addition, supply chain conditions may further 

influence procurement workload, as supplier capacities fluctuate due to factors such as raw 

material shortages, maintenance shutdowns, or changes in labor availability (Hu et al., 2026). 

Lead times may also vary depending on production processes and logistics. Such 

uncertainties increase the complexity of procurement activities and require procurement 
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teams to continuously monitor suppliers (Kraljic, 1983), adjust sourcing plans (Honhon, 

Gaur & Seshadri, 2012; Chen & Lee, 2017b), and manage schedule-related risks (Hu et al., 

2026). Limited capacity may create bottlenecks in the sourcing process, particularly in fast-

track projects where procurement activities must be executed under significant time pressure 

(Garrido Martins et al., 2023). Capacity is not only about the absolute number of resources 

but also the flexibility to reallocate personnel and adjust workloads as project demands 

evolve (Narayanan, Mackelprang & Malhotra, 2022). Maintaining sufficient capacity 

ensures that procurement activities are executed efficiently, bottlenecks are minimized, and 

project objectives are met. Existing research typically conceptualizes capacity through 

resource availability, workload, and flexibility, but provides limited guidance regarding how 

procurement personnel requirements can be estimated using project-related data. Capacity 

planning literature has generally relied on indicators such as workload, resource utilization, 

concurrent tasks, and project schedules (Andreadis, Mastenbroek, van Beek & Iosup, 2022). 

Capacity planning literature emphasizes that effective capacity management requires 

forecasting future resource requirements, assessing current resource availability, monitoring 

utilization levels, and identifying potential resource gaps (Wu & Chatzipanos, 2018). 

Capacity planning therefore extends beyond the availability of personnel and involves 

determining what type of resources are required, when they are needed, and for how long. 

Competence and capacity are interdependent; competence provides the quality of execution, 

while capacity provides the means to apply it effectively. Together, they form the foundation 

for procurement capabilities, enabling organizations to coordinate sourcing activities, 

manage supplier relationships, and optimize procurement processes in alignment with 

strategic and project goals (Fletcher & Harrington, 2018; Kähkönen & Lintukangas, 2018).  

Table 5. Competence and capacity in procurement 

 
Table 5 summarizes competence and capacity as strategic procurement resources that 

underpin organizational capabilities. Competence ensures the quality and effectiveness of 

procurement activities, while capacity determines whether these competencies can be 
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applied efficiently under dynamic project conditions. Successful procurement requires 

competence (Fletcher & Harrington, 2018; Sánchez Expósito, Jiménez-Rodríguez, Díaz 

Agea, Carrillo Izquierdo & Leal Costa, 2019). In project-based environments, procurement 

teams must often manage multiple sourcing processes simultaneously while responding to 

time pressures (Garrido Martins et al., 2023) and supply uncertainties (Faber et al., 2025). 

When integrated effectively, they allow procurement teams to adapt, coordinate, and deliver 

critical sourcing outcomes in complex, time-sensitive, and uncertain environments. 

2.3  Project procurement management in a project-based environment 

Project procurement management (PPM) refers to the processes through which organizations 

acquire goods, services, and resources required for project execution (Jo et al., 2018; Rane 

& Narvel, 2021). In project-based industries such as construction, procurement plays a 

critical role in coordinating external resources, managing supplier relationships, and 

ensuring the timely availability of materials and services (Eriksson, 2015; Thunberg & 

Fredriksson, 2018; Głodziński & Szymborski, 2024). As discussed in the resource-based 

view, procurement resources and capabilities can contribute to organizational performance 

when effectively deployed (Barney, 1991). However, in project environments, the 

effectiveness of these resources depends not only on their availability but also on how they 

are allocated and utilized throughout different phases of the project lifecycle (Eriksson, 

2015; Gunarathna, Yang, Jayasuriya, Yi, Arashpour, Ning & Heng, 2026). Construction 

project lifecycles vary slightly in terminology and number of phases across literature, but 

typically include planning, design, procurement, construction, and commissioning phases 

(Artto, Martinsuo & Kujala, 2011; Harris, McCaffer & Edum-Fotwe, 2013; Ivanov & 

Ivanov, 2023; Wang & Chen, 2023). According to Messner (2020), construction project 

lifecycles can also be defined as facility life cycles, in which a facility is planned, designed, 

constructed, and operated. Procurement activities are not confined to a single phase but occur 

throughout the project lifecycle (Hartmann, Ling & Tan, 2009; Moradi, Hirvonen & 

Sormunen, 2026), supporting both strategic decision-making in early stages (Shriharsha, B 

Pai & S Hungund, 2025) and operational coordination during project execution. 

Consequently, the effective procurement management in project environments requires not 

only appropriate resources but also the allocation of sufficient competence and capacity 

across the project life cycle. Understanding how procurement activities and resource 
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requirements evolve across project phases is therefore essential for ensuring efficient project 

implementation and supply chain coordination.  

2.3.1  Project lifecycle models in construction projects 

Construction projects are typically managed through a structured lifecycle that organizes the 

project into sequential phases (Figure 4). This lifecycle approach provides a systematic 

framework for coordinating complex activities, allocating resources, and managing project 

risks across different stages of project implementation. The lifecycle generally begins with 

the initiation phase, during which project objectives, feasibility, and overall scope are 

defined. This phase establishes the project’s strategic rationale and provides the initial 

framework for planning subsequent activities. 

The initiation phase is followed by the planning phase, during which detailed project plans 

are developed, including schedules, technical specifications, and procurement strategies 

required for project implementation (Liu, He, Zhao, Jia & Liu, 2021). Planning also 

incorporates the design phase, where technical solutions and system configuration are 

specified. Early identification and resolution of design conflicts is critical for preventing 

major project issues in later stages. According to Eastman (2011), identifying and resolving 

clashes before the construction phase is essential for preventing major project issues, such 

as reduced work quality, rework, schedule delays, and increased project duration and costs. 

The execution phase, often referred to as the construction phase, focuses on implementing 

the project plans through construction activities, supplier coordination, and the delivery of 

materials and services. Alongside execution, monitoring and control activities are carried 

out to track project progress, manage risks (Lv, Chen, Sun & Ye, 2023), and ensure that 

project performance aligns with the established objectives (Protyai, Shariar & Mural, 2026). 

Finally, the closure phase involves completing the project through commissioning, testing, 

quality verification, and formal handover of the completed facility.  

Each lifecycle phase has distinct objectives, decision-making processes, and information 

requirements. Although the phases are often presented sequentially, construction projects 

are iterative in practise, requiring continuous feedback and coordination between stages. 

According to Hanafy and Hanafy (2025), the planning and construction phases are 
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particularly extensive due to their central role in cost estimation, risk analysis, safety 

management, and schedule optimization. 

Figure 3. Example of construction phases (Eastman, 2011; Liu et al., 2021; Lv et al., 2023; 

Hanafy & Hanafy, 2025; Protyai et al., 2026) 

 
As Figure 3 illustrates, procurement activities are embedded across several phases of the 

project lifecycle rather than occurring within a single stage. In the early phases of a project, 

procurement tasks may involve supplier market analysis, procurement strategy development, 

and supplier selection. During later phases, procurement activities shift toward supplier 

coordination, contract management (Heide et al., 2007), and performance monitoring as the 

project implementation progresses. Supplier selection and subsequent supplier evaluation 

have been identified as critical procurement processes that influence project outcomes and 

require continuous management throughout the project lifecycle (Cheng & Li, 2004; Ng, 

Skitmore, Lam & Poon, 2004; de Araújo et al., 2017). Effective contract management and 

supplier performance monitoring during project implementation are therefore essential to 

ensure compliance with contractual obligations (Heide et al., 2007), quality requirements, 

and project schedules. Procurement responsibilities and resource requirements vary across 

lifecycle phases, highlighting the importance of understanding how procurement activities 

evolve throughout the project.  

2.3.2  The role of procurement across project phases 

Procurement plays an important role throughout the project lifecycle, supporting both 

strategic and operational project activities. Procurement responsibilities evolve across 

different project phases, ranging from early supplier market analysis (Wetzstein et al., 2016) 

and procurement planning to supplier coordination (Segerstedt & Olofsson, 2010), contract 

management, and performance monitoring during project execution (Hartmann et al., 2009). 
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Procurement functions are therefore distributed across multiple phases of the project 

lifecycle and contribute to project coordination (Bäckstrand & Fredriksson, 2022) and 

supply chain integration (Eriksson, 2015). 

In early project stages, procurement activities focus primarily on supplier market analysis, 

sourcing strategy development, and supplier selection. These activities are essential for 

identifying capable suppliers (Rane, Narvel & Bhandarkar, 2020) and establishing 

procurement strategies (Xiong, Shao & Tang, 2026) that align with the project objectives 

and technical requirements. Early supplier involvement can also support project planning 

(Othman & Kamal, 2024) and design decisions by providing technical expertise and market 

knowledge. During the execution phase, procurement responsibilities shift toward 

operational coordination of suppliers and subcontractors (Shriharsha et al., 2025). This 

includes contract management, coordination of deliveries, and communication between 

project stakeholders and supply chain partners (Wang, Hu, Wei, Yang & Dong, 2026). 

Effective supply chain coordination during this phase is essential for ensuring the timely 

delivery of materials and services and for maintaining project schedules. Procurement 

activities also contribute to project monitoring and control by tracking supplier performance, 

managing contractual obligations (Heide et al., 2007; Liu, Zhang & Ye, 2019), and 

addressing potential supply risks. According to Maestrini, Luzzini, Caniato, and Ronchi 

(2018) continuous monitoring has a positive effect on suppliers’ operational performance. 

Monitoring supplier performance enables project teams to identify potential disruptions and 

implement corrective actions when necessary. In the final phase of the project lifecycle, 

procurement responsibilities include contract closeout, supplier performance evaluation, and 

documentation of procurement outcomes (Maestrini et al., 2018). These activities support 

organizational learning and provide valuable information for future procurement decisions 

and supplier relationships. 

From a procurement perspective, different lifecycle phases require different types and levels 

of procurement resources and capabilities. Early project stages typically emphasize 

analytical and strategic procurement activities, such as supplier market assessment and 

sourcing strategy development (Cousins, Lawson & Squire, 2006; Wetzstein, Hartmann, 

Benton jr & Hohenstein, 2016). In contrast, later stages place greater emphasis on 

operational procurement capabilities, including supplier coordination, partnership 

generation, contract administration, and delivery monitoring (de Araújo et al., 2017). As a 
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result, procurement teams must allocate appropriate competence and capacity across project 

phases to ensure that sourcing activities support project schedules (Eltantawy, Giunipero & 

Handfield, 2014), technical requirements, and supply continuity.  

From an RBV perspective, the effective deployment of procurement resources across 

lifecycle phases can improve project performance (Saputro et al., 2022) and supply chain 

coordination. Procurement competences, supplier networks, and organizational routines 

represent valuable resources that enable organizations to secure critical inputs and manage 

supplier relationships throughout the project lifecycle (Schulze & Bals, 2020). In dynamic 

project environments, procurement teams must also adapt these resources as project 

conditions evolve (Tassabehji & Moorhouse, 2008). Dynamic capabilities, such as sensing 

supply market changes (Schulze & Bals, 2020), seizing sourcing opportunities (Eltantawy 

et al., 2014), and reconfiguring procurement resources, enable organizations to align 

procurement activities with project-specific requirements and environmental uncertainties. 

Consequently, understanding how procurement responsibilities and resource requirements 

evolve across lifecycle phases is essential for allocating appropriate procurement resources 

and capabilities throughout the project (Bals et al., 2019).  

2.3.3  Procurement competence requirements across project phases 

Procurement activities in project-based environments are distributed across different project 

phases of the project lifecycle, and the nature of procurement work evolves as the project 

progresses. As a result, the competence and capacity requirements of procurement 

professionals vary significantly between phases. Understanding how procurement resources 

are distributed across these phases is therefore essential for procurement management in 

complex projects. From the RBV perspective, procurement competence represents a key 

strategic resource, as it reflects the knowledge, skills, and expertise required to perform 

sourcing activities effectively and to coordinate complex supplier networks (Barney, 1991; 

Peteraf, 1993; Giunipero et al., 2006). In project-based environments, the effectiveness of 

procurement therefore depends not only on the availability of resources but also on the 

ability to deploy appropriate competences at different stages of the project lifecycle. 

Figure 4 illustrates the phase-specific distribution of key procurement capabilities across the 

project lifecycle, highlighting the different capabilities required at each stage. Understanding 
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this distribution is particularly important in DC projects, where compressed schedules, high 

capital intensity, and global supply chains place significant demands on procurement 

professionals and their ability to respond rapidly to supply disruptions or project changes. 

Figure 4. Phase-specific procurement competence requirements across project lifecycle 

(Giunipero et al., 2006; Tassabehji & Moorhouse, 2008; Wetzstein et al., 2016; Safa et al., 

2017; Xiong et al., 2026) 

 
Initiation phase: market intelligence and supplier identification competence 

During the initiation phase, procurement activities focus on understanding the supply market 

and identifying potential suppliers (Segerstedt & Olofsson, 2010; Park & Melkote, 2026). 

At this stage, procurement competence is primarily analytical and information-oriented. Key 

competences include supplier market analysis (Wetzstein et al., 2016), market intelligence 

(Asante, Nimo-Boakye, Atta Nyamekye, Gyau Obour, Kissi & Badu, 2025; Cafforio & 

Giannoccaro, 2025), and the ability to utilize supplier databases and industry information to 

evaluate potential vendors and supply conditions. According to Zwerenz (2020), market 

intelligence plays a crucial role in ensuring the profitability of businesses operating in 

today’s highly competitive environment. Experienced sourcing professionals are particularly 

valuable in this phase, as their expertise enables early identification of suitable supplies and 

supports the assessment of technological and market risks. These competences provide an 

informational foundation for subsequent sourcing decisions and help reduce uncertainty in 

later project phases.  

Planning and design phase: strategic sourcing and procurement planning competence 

In the planning phase, procurement work shifts toward developing sourcing strategies and 

preparing tendering processes. Procurement professionals are required to translate project 

requirements into sourcing strategies, procurement packages, and tender documentation. 
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Procurement planning involves assessing the organization’s needs, available funding, and 

the timing of required acquisitions to obtain goods or services from appropriate sources and 

ensure that operational requirements are met (Nyamah, Feng, Yeboah Nyamah, Opoku & 

Ewusi, 2023). Strategic sourcing competence, therefore, becomes critical in this phase. 

Procurement professionals must be able to design appropriate sourcing approaches (Chen et 

al., 2026), define procurement packages (Safa, Shahi, Haas & Hipel, 2017), and prepare 

tender documentation that supports effective supplier competition and project 

implementation. According to Chen et al. (2026), no sourcing strategy dominates across all 

environments, further emphasizing the skills required of procurement professionals. Safa et 

al. (2017) introduced a construction value packaging system that helps divide large projects 

into manageable procurement packages for contractors and suppliers, thereby improving the 

efficiency of procurement decision-making. These competences are particularly important 

in large-scale projects, where early procurement decisions can significantly influence project 

costs, schedules, and supplier availability (Fontes, Delke, Schiele, Rotmensen, Grobman, 

Fouto, 2025; Guida, Ronchini, Moretto & Ronchi, 2026).  

Execution/construction phase: supplier coordination and contract management 

competence 

The execution phase involves the operational implementation of procurement decisions and 

requires extensive coordination between the project organization and suppliers. 

Consequently, procurement competences shift from analytical planning towards operational 

coordination and relationship management. Key competencies in this phase include supplier 

coordination (Jammernegg, Kischka & Silbermayr, 2026), supplier relationship 

management skills (Dza, Acquah & Atsu, 2024; Acquah, 2025), and contract management 

expertise (Xiong et al., 2026). Effective contract management provides a structured 

framework for economic transactions and helps reduce the likelihood of disputes when 

contractual terms and responsibilities are clearly defined (Ahimbisibwe, Muhwezi & 

Nangoli, 2012; Tarei, Thakkar & Nag, 2020). Procurement professionals must ensure that 

suppliers deliver in accordance with agreed specifications, schedules, and contractual 

obligations. Research also highlights the importance of collaborative supplier relationships 

for operational performance. Dza et al. (2024) demonstrate that effective supplier 

relationship management is positively associated with operational performance, suggesting 
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that effective collaboration and communication between buyers and suppliers can improve 

supply chain efficiency during project implementation. 

Monitoring and control phase: supplier performance and risk management 

competence 

During the monitoring and control phase, procurement competencies focus on ensuring 

supplier performance (Vanichchinchai, 2021) and managing procurement-related risks. 

Procurement risks refer to events in the procurement process that disrupt the inbound supply 

of goods or services and potentially harm a firm’s operations, financial performance, or 

ability to meet demand targets (Jüttner, Peck & Christopher, 2003; Ho, Zheng, Wildiz & 

Talluri, 2015; Rane, Potdar & Rane, 2021; Nyamah et al., 2023). Procurement professionals 

must therefore monitor supplier performance against contractual objectives and utilize 

appropriate performance metrics. Supplier integration has been identified as an important 

determinant of reliable supplier performance (Won Lee, Kwon & Severance, 2007), and 

performance-based supplier evaluation can further improve operational outcomes (Salam & 

Khan, 2018). Risk monitoring competencies are also essential for identifying potential 

supply disruptions, delivery delays, or quality issues. Effective monitoring enables early 

problem detection and supports corrective actions when necessary. 

Closure/commissioning phase: contract administration and organizational learning 

competence 

The closure phase involves completing procurement activities and finalizing contractual and 

administrative processes. In procurement and project management literature, contract 

closeout represents the formal conclusion of the procurement lifecycle (Rendon, 2008), 

requiring verification of contractual obligations, financial settlement, and systematic 

documentation to enable transparency and organizational learning. Competence in contract 

administration and documentation is particularly important in this stage to ensure 

transparency, compliance, and organizational learning for future projects. Mirzaee and 

Martek (2025) state that delays during the project closeout phases occur more than four times 

as frequently as in other project phases, highlighting the importance of effective procurement 

administration in the final project phase. Thorough contractual processes and documentation 

practices also support improved performance outcomes and knowledge transfer within the 

organization (Tong, Crosno & Dahlstrom, 2025). Table 6 summarizes the key procurement 
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activities and competence requirements across the main phases of the project lifecycle. The 

table synthesizes how procurement competence evolves as project procurement activities 

progress from early planning stages to project closure. 

Table 6. Phase-specific procurement competence requirements across the project lifecycle 

 

2.3.4  Procurement capacity and resource allocation across project phases 

While the previous section focused on procurement competence requirements across project 

phases, effective procurement management also depends on sufficient procurement capacity 

to perform these tasks. From the RBV perspective, procurement competence represents the 

qualitative dimension of procurement resources, referring to the knowledge, skills, and 

expertise required to perform sourcing activities effectively. Procurement capacity reflects 

the quantitative dimension, referring to the availability and allocation of procurement 

personnel, time, and organizational resources required to execute procurement activities 

effectively (Barney, 1991; Peteraf, 1993; Liang et al., 2010). In project-based environments, 

both competence and capacity must be aligned with project requirements to ensure that 

procurement activities can be carried out efficiently and within the project schedule.  

Empirical research demonstrates that staffing levels, procurement skills, and planning 

significantly influence procurement performance and organizational outcomes. These 

findings suggest that both human and structural capacities are critical determinants of 

effective procurement execution (Changalima & Mdee, 2023; Mebrate & Shumet, 2024). 
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According to Mchopa (2020), achieving the desired level of procurement performance 

requires that the procurement function be carried out both efficiently and effectively, while 

consistently observing the principles of good governance and professional conduct. 

Similarly, Foged (2025) found that effective staffing levels and supportive organizational 

structures improve contract management performance, underscoring the importance of 

adequate capacity for achieving procurement objectives and maintaining compliance with 

contractual and regulatory requirements.  

In project-based environments, procurement capacity requirements vary across the project 

lifecycle due to differences in procurement workload and the number of sourcing activities 

performed simultaneously. Early project phases typically involve analytical and planning-

oriented procurement tasks such as supplier market analysis, procurement planning, and 

sourcing strategy development (Wetzstein et al., 2016; Asante et al., 2025; Cafforio & 

Giannoccaro, 2025). Although these activities require significant procurement competence, 

the number of simultaneous procurement processes may remain relatively limited. 

Consequently, procurement capacity requirements during the initiation and planning phases 

are often moderate in many construction projects. The execution or construction phase of 

projects typically generates the highest operational procurement workload (Donyavi, 

Flanagan, Assadi-Langroudi & Parisi, 2024). During this phase, procurement professionals 

must coordinate multiple suppliers and subcontractors, manage contractual agreements, 

monitor deliveries, and respond to operational supply chain issues (Manu, Asiedu, 

Mahamadu, Olomolaiye, Booth, Manu, Ajayi & Agyekum, 2021). As a result, the execution 

or construction phase often requires the greatest procurement capacity in terms of staffing 

levels and operational coordination. In complex infrastructure projects such as data center 

developments, procurement capacity requirements may differ from conventional 

construction projects.  

From a resource-allocation perspective, procurement teams must strategically distribute 

personnel and organizational resources across project phases (Malesios, Dey & Abdelaziz, 

2020; Nyamah et al., 2023). Insufficient procurement capacity during early phases may delay 

supplier selection, procurement planning, or technical coordination, which can subsequently 

affect project schedules and supplier availability. Conversely, insufficient procurement 

capacity during the execution phase may lead to challenges in supplier coordination, timely 

sourcing, delivery monitoring, and contract management (Nyamah et al., 2023). Effective 
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procurement management, therefore, requires balancing procurement capacity across project 

phases (Fu, Li & Teo, 2026) to ensure that both strategic sourcing activities and operational 

procurement tasks can be performed effectively. Understanding how procurement capacity 

requirements evolve across project phases is therefore essential for designing procurement 

resource allocation approaches in project-based environments. When combined with the 

competence requirements discussed in the previous section, capacity considerations provide 

a more comprehensive foundation for analyzing how procurement resources should be 

structured and allocated in complex projects such as DC developments. Table 7 summarizes 

procurement capacity requirements across the main phases of the project lifecycle. The table 

illustrates how procurement workload, the number of simultaneous sourcing activities, and 

capacity demands vary between phases. It also highlights the implications for procurement 

resource allocation and supports the analysis of how procurement capacity should be aligned 

with project requirements. 

Table 7. Procurement capacity requirements across project phases 

 

2.4  Implications of data center characteristics for procurement competence and 

capacity 

Data center projects are characterized by demanding client requirements, strict performance 

specifications, and compressed project schedules (Heide et al., 2007; Eriksson, 2015). These 

characteristics significantly influence how procurement activities are structured and 

executed across the project lifecycle. In contrast to conventional construction projects, where 
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procurement workload is often concentrated in the execution or construction phase, DC 

projects tend to shift a substantial portion of procurement effort toward the early project 

stages (Adywiratama et al., 2022; Lafhaj et al., 2024; Andrews & Kerwin, 2026). In the 

initiation and planning phases, procurement teams must conduct extensive supplier market 

analysis, evaluate highly specialized technology suppliers, and coordinate closely with 

supporting teams to ensure that specific requirements can be met by available suppliers. This 

early involvement is further reinforced by the presence of long-lead components, such as 

electrical equipment, cooling systems, and specialized infrastructure technologies, which are 

often sourced through global supply chains. As a result, procurement activities must begin 

early in the project lifecycle to secure supplier availability and ensure the timely delivery of 

critical systems (Artto et al., 2011; Chen & Lee, 2017a; Ivanov, 2025). These characteristics 

increase both the competence requirements and capacity demands of procurement in early 

project phases. Procurement professionals must possess advanced technical and market 

knowledge to evaluate supplier capabilities and align sourcing strategies with complex 

project requirements. At the same time, the volume and intensity of procurement activities 

increase due to early supplier engagement, tendering processes, and preliminary 

negotiations.  

From a resource-based view perspective, these characteristics translate into specific 

requirements for procurement resources, including both competence and capacity. High 

technical complexity increases the need for specialized procurement expertise and technical 

understanding (Parisi & Donyavi, 2025), while compressed schedules emphasize the 

importance of efficient coordination and rapid decision-making (Andrews & Kerwin, 2026). 

Global supply dependencies and long lead times further require continuous supplier 

monitoring and proactive procurement planning, increasing workload in early project phases 

(Chen & Lee, 2017a; Ivanov, 2025). Furthermore, DC projects often operate under fast-track 

delivery models, in which design, procurement, and construction activities overlap 

(Adywiratama et al., 2022; Thunberg & Fredriksson, 2018; Bäckstrand & Fredriksson, 

2022). This further intensifies procurement demands by increasing the need for simultaneous 

sourcing activities and real-time coordination with project stakeholders. As a result, 

procurement in DC projects can be characterized as both competence-intensive and capacity-

sensitive, requiring not only highly skilled procurement professionals but also sufficient 

organizational resources to manage concurrent procurement processes. 
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While project procurement management (PPM) literature acknowledges that procurement 

activities vary across project phases (Jo et al., 2018; Rane & Narvel, 2021), it offers limited 

insight into how procurement resources are strategically allocated and adapted to project-

specific characteristics. Similarly, RBV literature emphasizes the importance of valuable and 

inimitable resources (Barney, 1991; Peteraf, 1993; Baker & Ballington, 2002) but does not 

explicitly address how these resources should be distributed temporally across project 

phases. This creates a gap in understanding how procurement competence and capacity 

should be aligned with project-specific demands in complex environments, such as DC 

developments.  

Table 8. Implications of DC project characteristics for procurement competence and capacity 

 
To address this gap, Table 8 summarizes how key characteristics of DC projects translate 

into procurement competence requirements, capacity implications, and their distribution 

across project phases. The table provides a structured synthesis of how project-specific 

factors shape procurement resourcing decisions and highlights the importance of aligning 

procurement capabilities with the temporal dynamics of project execution. 
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3  Research methodology and design 

This research is conducted as a qualitative case study, which is particularly suited to 

situations examining detailed phenomena in their natural environment (Hirsjärvi, Remes & 

Sajavaara, 2009). Qualitative research can be defined as an approach that seeks to explore 

and understand how individuals or groups interpret and give meaning to social or human 

problems (Creswell, 2014). The purpose of qualitative research is to study phenomena in 

depth and understand them within their environment (Metsämuuronen, 2008). According to 

Saunders, Lewis, and Thornhill (2016) qualitative research focuses on non-numerical data, 

aiming to understand the subjective meanings of the researched phenomenon. The case study 

focuses on a single phenomenon: the resourcing of procurement in data center projects. 

According to Metsämuuronen (2008), case studies are characterized by using multiple 

sources of data to gain a comprehensive understanding of the case. The empirical material 

of the research consists of two types of data: semi-structured interviews and project-related 

data sources. Using multiple data sources enables triangulation and enhances the depth and 

credibility of the findings. The primary empirical material is collected through semi-

structured interviews. Semi-structured interviews allow flexibility in the discussion while 

ensuring that key categories relevant to the research questions are covered. The interview 

process follows the expertise and experiences of the interviewees while maintaining a 

structured framework (Tuomi & Sarajärvi, 2018). The interview data is analyzed using 

theory-driven content analysis, which focuses on systematically categorizing data and 

identifying patterns and relationships with materials. Content analysis enables a systematic 

and objective examination of spoken and written data (Tuomi & Sarajärvi, 2018). In addition 

to the interview material, project-related data sources are analyzed to complement the 

qualitative findings and provide contextual understanding of procurement resourcing in data 

center projects. These data were used to support the interpretation of interview results and 

to identify patterns related to project characteristics and procurement resource requirements.  

The coding framework (Figure 5; Appendix 3-4) was developed based on the key categories 

identified in the literature, including project characteristics, procurement competence, and 

procurement capacity. Interview data were systematically coded according to these 

categories, after which patterns and relationships between project characteristics and 

procurement resource requirements were identified. The findings were then synthesized by 
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identifying relationships between project characteristics, competence, and capacity 

requirements, which formed the basis for the development of a model for procurement 

resource allocation. Table 9 summarizes the main stages of qualitative research adapted from 

Bryman and Bell (2011) and illustrates how these stages were applied in this study. The 

research process began with defining the research questions related to procurement 

resourcing in DC projects, followed by the selection of the interviewees. Empirical data were 

collected through semi-structured interviews and project-related procurement data. The 

collected material was analyzed using directed qualitative content analysis guided by the 

RBV and PPM frameworks. During the analysis process, the research focus was further 

refined, and additional project-related data were used to support triangulation and 

interpretation of the findings. Finally, the results are synthesized into a model (Figure 9) and 

presented in the discussion and conclusion sections. 

Table 9. Main stages of qualitative research (adapted from Bryman & Bell, 2011) 

 

3.1  Case study approach 

This study is conducted using a qualitative single-case study approach to examine 

procurement resourcing in DC projects. A case study is defined as an empirical inquiry that 

investigates a contemporary phenomenon within its real-life context (Yin, 2018). This 

approach is appropriate for exploring complex and context-dependent phenomena, such as 

procurement in project-based environments. The case study approach enables an in-depth 

understanding of how procurement resources, competencies, and capacities are structured 

and applied in practice. It is particularly suitable for addressing “how” and “why” questions, 

which are central to this study, as it seeks to understand how procurement adapts to the 

specific characteristics of DC projects. Furthermore, case studies allow the use of multiple 
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sources of evidence and provide rich, detailed insights into real-world processes (Saunders 

et al., 2016). A single-case study is appropriate for this study, as it focuses on procurement 

practices within the target company operating in the DC project environment. According to 

Yin (2018), a single-case study is justified when the case represents a critical, unique, or 

revelatory situation. In this study, DC projects represent a relatively under-researched and 

highly specialized context, where procurement operates under conditions of high 

complexity, supply constraints, and fast-track execution. Therefore, the selected case 

provides an opportunity to generate in-depth insights into procurement resourcing. While 

single-case studies may have limitations in terms of generalization, they offer strong 

analytical depth and enable the development of theory through detailed empirical analysis 

(Kähkönen, 2011). In this study, the findings are not intended to be statistically generalized 

but analytically transferable to similar project environments characterized by complexity, 

uncertainty, and supply constraints. The case study approach provides a suitable 

methodological framework for examining procurement resource allocation in DC projects 

and supports the development of a model.  

3.2  Content analysis 

Qualitative content analysis is a systematic method for analyzing textual data by identifying 

patterns, categories, and meaning within the material. The purpose of the method is to 

organize large amounts of qualitative data into structured categories that enable 

interpretation of the studied phenomenon. According to Tuomi and Sarajärvi (2018), content 

analysis aims to produce a clear, simplified representation of the data while preserving its 

essential meaning. This research adopts a directed content analysis approach, in which 

existing theoretical insights guide the development of the initial coding categories. In this 

study, the coding framework is derived from the theoretical frameworks presented in the 

literature review, particularly the RBV and PPM. The RBV perspective conceptualizes 

procurement competence and capacity as strategic organizational resources that influence 

procurement performance, whereas PPM provides a temporal perspective by examining how 

procurement activities and resources are distributed across the project lifecycle. Based on 

the theoretical foundations, the interview analysis was structured around four main 

categories: project characteristics, procurement resources, procurement competence, and 

procurement capacity, as illustrated in Figure 5. These categories guided the coding process 
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and enabled the systematic examination of how DC project environments influence 

procurement resource requirements. Appendix 3 presents examples of coding process, 

illustrating the progression from interview excerpts to initial codes, sub-categories, and the 

main analytical categories used in the study. The examples are intended to enhance the 

transparency of the analysis process and do not represent the complete coding structure.  

Figure 5. Findings in their respective categories 

 

Although the analysis is guided by existing theory, the directed content analysis approach 

also allows for the emergence of new insights that may extend or refine the theoretical 

understanding of procurement resourcing in project environments. The resulting category 

structure and the relationships between the identified categories are presented in Appendix 

4. In addition, to the interview analysis, procurement-related data were analyzed to 

complement and triangulate the qualitative findings. The project data included indicators 

related to procurement intensity, responsibility distribution, procurement lead times, and the 

temporal concentration of procurement activities. The purpose of this analysis was to 

examine whether the patterns identified in the interviews could also be observed in actual 

project execution and to strengthen the credibility of the findings through triangulation. The 

research data consists of interviews with the target company, and project-related secondary 

data. The interviews were used to gain a comprehensive understanding of procurement 

practices, resource allocation, and competence requirements for DC projects, while the 

project data were used to support and validate the interview findings. The interviews were 

recorded, transcribed precisely, and anonymized to protect the participant confidentiality. 
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The transcripts were reviewed several times to ensure the accuracy, the filler words were 

removed, and sensitive information such as project names were anonymized. The empirical 

findings are illustrated in Tables 12-19 and Figure 6. The proposed resource allocation model 

is introduced in Figure 7, and the concentration of activities are displayed in Table 20. 

3.3  Case selection 

The empirical data for this study were collected from a large construction and project 

development company operating across residential, commercial, and industrial sectors. The 

company is involved in the execution of complex projects that require multidisciplinary 

expertise and coordination among multiple stakeholders. For confidentiality reasons, the 

company’s identity is anonymized, and no identifying details are disclosed. The company 

has significant experience delivering technically complex, fast-track projects, making it 

particularly well-suited to addressing the research questions related to procurement 

resourcing under conditions of high complexity and uncertainty. This case study can be 

considered a representative case of large-scale construction project environments. It also 

offers critical insights into DC projects, which differ from traditional construction projects 

due to their technical complexity, global supply dependencies, and accelerated timelines. 

Therefore, the case enables an in-depth exploration of how procurement competence and 

capacity are configured in demanding projects. The analysis focuses on procurement 

function within data center projects, with a particular focus on how procurement resources 

and capabilities are allocated and utilized across different project phases. The data was 

collected from multiple informants across procurement and project roles, enabling a 

comprehensive understanding of the phenomenon from different perspectives. 

3.4  Interviews 

Interviews are among the most common methods for collecting data in qualitative research 

(Tuomi & Sarajärvi, 2018). The data collection method used was semi-structured interviews, 

as they enable open and flexible discussion within the interview frames. This allows 

interviewees to express their views openly and in diverse ways (Tuomi & Sarajärvi, 2018). 

The interviews were conducted as seven separate individual interviews with procurement 
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professionals. The interviewees were selected based on their expertise, current role, and 

relevance to the topic. The identifying information of the interviewees is listed in Table 10. 

The interviewees represent diverse roles, levels of experience, and geographic areas within 

the organization. To ensure anonymity while maintaining analytical clarity, participants 

were assigned coded identifiers. The letters distinguish between different role categories or 

positions, meaning that even when roles fall under the same broader category, such as 

specialists, they may still differ in title or responsibilities. However, identical letters indicate 

comparable positions, while the numbers differentiate individual respondents within the 

same role category. The coding structure is as follows: A1 and B1-B2 (specialists in different 

roles), C1 (middle management), and D1 and E1-E2 (senior management in different roles).  

Table 10. Interviewees’ identification 

 
Interview questions (Appendix 1-2) were prepared in line with the research questions and 

the theoretical framework. As one of the interviewees does not necessarily work in 

procurement, two different frames were used for the interviews. The interview frames were 

delivered to the interviewees in advance. The interview is used as a data collection method 

when an in-depth understanding of the phenomenon is desired. The purpose of the interview 

is to enable extensive data collection, without further restrictions (Tuomi & Sarajärvi, 2018). 

The interviews focused mainly on the following themes: (1) background, (2) resource and 

competence requirements, (3) challenges and development needs, and (4) modeling. The 

interviewees were allowed to ask specifications about the interview questions. The 

interviews lasted an average of 30 to 60 minutes and covered five areas. In addition to 

background questions, the following areas were examined: (1) knowledge, resources, 

orientation and starting points, (2) cooperation, and data transfer, (3) challenges and 

development needs and (4) resourcing and modeling. Each section included three to seven 

specific questions on the topic. The interviews were held in March 2026 using Microsoft 

Teams. The interviews were recorded and transcribed for analysis to ensure the accuracy of 

the material and the transparency of the research. This is further supported by the consistent 

transcription.  
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3.5  Project-related data 

In addition to interview data, project-related procurement data were used as secondary data 

to support and validate the empirical findings. The data was retrieved from the company’s 

internal systems and included one DC project and three traditional construction projects. The 

selection of projects was based on their relevance to the research objectives and the 

availability of comparable procurement data across project types. This enabled a 

comparative perspective and supported the identification of differences in procurement 

resourcing between project types. The dataset included project documentation, procurement 

schedules, procurement package information, and sourcing-related records. The data were 

analyzed to examine procurement intensity, responsibility, distribution, procurement 

package overlap, procurement lead times, and the temporal concentration of procurement 

activities. The project data were used to identify patterns in timing, concentration, and 

distribution of procurement activities and responsibilities. These observations 

complemented the interview findings and provided quantitative evidence for the 

procurement resource allocation model developed in this study. The inclusion of both 

traditional and DC projects enabled the identification of distinct procurement workload 

patterns and strengthened the robustness of the analysis through data triangulation. 

3.6  Reliability and validity 

The quality of the research was ensured by addressing construct validity, external validity, 

and reliability (Yin, 2018). Internal validity is not applicable, as the study is exploratory 

aiming to gain deeper understanding of the phenomenon (Saunders et al., 2016) and does 

not aim to establish causal relationships. Construct validity was strengthened by developing 

the interview questionnaire based on the theoretical framework combining the resource-

based view (RBV) and project procurement management (PPM). In addition, multiple 

sources of evidence were utilized, including semi-structured interviews and project-related 

data, enabling data triangulation. A clear link between the research questions, theoretical 

concepts, and coding structure was maintained throughout the analysis. Furthermore, all 

interviews were transcribed verbatim, and the data analysis was conducted transparently and 

traceably, thereby supporting the credibility of the findings. External validity was supported 
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using multiple interviewees representing different roles and positions across the project and 

procurement functions. Despite variations in perspectives, consistent patterns emerged 

across the data, indicating robustness of the findings. Rather than statistical generalization, 

the study aims for analytical generalization, where the results can be extended to similar 

project-based environments, particularly in complex construction and data center 

developments. Reliability was enhanced by applying a theory-driven coding scheme derived 

from the RBV and PPM frameworks. The interview protocol, including interview guides 

and supporting communication, was documented and is provided in the appendices. The 

coding process was conducted iteratively, with categories revisited and refined to ensure 

consistency and reduce potential bias. In addition, the analysis process was documented 

transparently, allowing the research procedure to be followed and replicated (Table 11).  

Table 11. Measures to ensure research quality (adapted from Yin, 2018) 

 

Additionally, reliability was supported by documenting the interview protocol, including 

interview guides and communication templates. Barratt, Choi, and Li (2011) highlight that 

the use of multiple data sources increases reliability, and therefore, the project-related data 

were used to support the analysis. However, it is acknowledged that qualitative interviews 

are inherently context-dependent and may be influenced by respondents’ perspectives, 

thereby limiting full replicability. The study recognizes the potential for researcher bias, as 

the data collection, transcription, and analysis were conducted by a single researcher. This 

risk was mitigated by maintaining transparency in coding, critically reflecting on 

interpretation, and applying triangulation by combining multiple data sources. Triangulation 

helps to reduce bias and strengthen the credibility of the findings by identifying consistent 

patterns across different types of data. 
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4  Empirical findings 

This chapter presents the empirical findings of the study and analyzes how procurement 

resourcing is shaped within DC projects. The analysis is based on qualitative interview data 

collected from procurement and project professionals and is conducted using theory-driven 

content analysis. To strengthen the findings through methodological triangulation, 

procurement-related project data were also analyzed and compared with the interview 

results. To provide a clear structure for the findings, Appendix 4 presents the categories 

applied in the analysis, including the main categories and their associated sub-categories. 

This structure is informed by the study’s theoretical framework, which integrates the RBV 

PPM perspectives. The findings are organized into five categories. Sections 4.1-4.4 present 

the interview-based findings related to DC project characteristics, procurement resources, 

procurement competence, and procurement capacity. Section 4.5 complements these 

findings by analyzing project-related procurement data, including procurement intensity, 

responsibility distribution, lead times, and the temporal concentration of procurement 

activities. Together, these analyses provide a comprehensive understanding of the factors 

shaping procurement resource requirements in DC projects.  

4.1  Data center project characteristics 

The interview data indicate that, at a general level, procurement roles and formal 

responsibilities remain largely consistent between traditional construction projects and data 

center projects. As several interviewees noted (Table 12), in principle, the responsibilities 

do not change drastically. However, a deeper examination reveals that the project 

environment in which procurement operates differs significantly, leading to substantial 

variation in how procurement is executed in practice. In contrast to traditional construction 

projects, which are characterized by relatively stable processes, established supplier 

networks, and predictable procurement structures, DC projects introduce a more dynamic 

and constrained operating environment.  
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Table 12. Interviewees’ interpretation of their own roles and responsibilities 

 
In traditional construction projects, procurement is described as straightforward and well-

structured. Interviewees emphasized that procurement packages are typically more 

numerous but smaller in scope, with well-defined responsibilities and extensive availability 

of historical data to support decision-making. This creates a relatively predictable 

procurement environment, where individual responsibilities are easier to manage, and 

outcomes are more easily anticipated. 

“In traditional construction it, [procurement] may be more straightforward 

and easier.” – D1 

In contrast, DC projects introduce a markedly different set of characteristics. Although the 

formal roles of procurement or project professionals remain unchanged, the execution of 

procurement is influenced by increased contractual and operational complexity, limited 

supplier availability, compressed timelines, and stricter compliance and documentation 

requirements. Across the data, four key characteristics of DC projects emerge as particularly 

relevant for procurement: (1) operational and contractual complexity, (2) supply constraints 

and market limitations, (3) fast-track execution, and temporal dynamics and (4) increased 

requirements and compliance. These characteristics do not operate independently but 

interact to create a procurement environment that is more uncertain, time-sensitive, and 

coordination-intensive than in traditional construction projects. The following sections 

examine these characteristics in more detail.  

4.1.1  Operational and contractual complexity 

Interviewee B2 highlighted that data center projects introduce technical deviations, which 

are not present in traditional construction. Due to the specialized design requirements, 

procurement cannot rely solely on standardized products or established solutions. Instead, 

procurement professionals are required to engage more closely with the design function. 
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“DCs differ in design from traditional buildings, requiring closer 

collaboration with the design and more time for the procurement personnel to 

understand and verify the technical specifications.” – B2  

The existing literature often frames DC projects as highly technically complex. However, 

the empirical findings of this study do not fully support this assumption. Instead, the findings 

indicate that technical complexity does not primarily stem from the physical construction 

work itself, but rather from the broader project environment in which procurement operates. 

Interviewee D1 noted that, from a purely construction perspective, to some extent, DC 

projects could be compared to industrial construction, where the building itself is not the 

main source of the difficulty. Rather, complexity is driven by factors such as contractual 

arrangements, subcontracting structures, and deviations from standard practices, which 

increase the need for coordination and interpretation of requirements. 

“The building itself is nothing more than a construction, but the operating 

environment changes a lot.” – D1 

A further dimension of complexity relates to information asymmetry and uncertainty, 

particularly in the early project phases. Procurement activities may be initiated without a full 

understanding of the project scope or contractual framework, with the critical information 

becoming available only at a later stage. This delayed flow of information limits the ability 

to plan procurement activities effectively. 

“At the initial stage, there was no precise information available regarding the 

main contract agreement.” – D1 

Confidentiality requirements (NDAs) further reinforce this complexity by introducing an 

additional contractual and procedural layer to procurement. Supplier engagement cannot 

begin before confidentiality agreements are formalized, which affects both the timing and 

transparency of the sourcing process. 

“The design materials cannot be freely distributed. Each supplier and 

contractor must go through and sign the NDAs prior to the bidding.” – B2 

“The requirement to execute NDAs prior to submitting an RFQ is relatively 

time-consuming and introduces additional work that is not typically present in 

standard projects.” – C1 
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As a result, procurement becomes more selective and more coordination-intensive than in 

traditional projects. The findings suggest that operational and contractual complexity in DC 

projects is not driven by construction-related factors, but by the surrounding project 

environment, including contractual structures, information constraints, and procedural 

requirements. This shifts the focus on procurement from routine sourcing towards 

coordination, interpretation, and risk management under conditions of uncertainty.  

4.1.2  Supply constraints and market limitations 

The findings indicate that supply constraints represent a central challenge in data center 

projects, significantly shaping procurement practices and resource requirements. 

Procurement in DC projects requires access to a more specialized and limited supplier base. 

“There is a really wide network of contractors in traditional projects, and we 

are able to operate routinely - -, whereas these DC projects need more 

securing and finding capable actors.” – E2 

Interviewees C1 and E2 emphasized that obtaining bids and securing capable contractors is 

considerably more challenging in DC projects. This is not only due to a smaller pool of 

available suppliers, but also because not all suppliers are willing to or able to participate in 

such projects. The specific technical, procedural, and contractual requirements associated 

with the DC projects increase the threshold for participation, limiting effective competition. 

“In certain procurement entities, the contractor has determined to have the 

basic things going, so they won’t take the risk and go to the DC world.” – C1 

This suggests that supply constraints are not solely a matter of availability but also reflect 

supplier capability and willingness to operate within the demanding conditions of DC 

projects. As a result, procurement must invest more effort in identifying, evaluating, and 

securing suitable suppliers, compared to more standardized project environments. In 

addition, supply constraints are intensified by strict requirements and product-specificity. 

Although alternative products may exist, the client’s approval processes, such as technical 

submittals, are often time-consuming and restrictive. As a result, substituting products is 

difficult or might not even be possible.  

“Approval of materials and product substitutions are very difficult.” – B1 
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These requirements reduce procurement flexibility, as substituting materials or suppliers 

becomes difficult. Consequently, procurement must often commit to specific suppliers and 

products early in the process, limiting the ability to optimize sourcing decisions at later 

stages. Overall, the supply constraints in DC projects reflect a structurally constrained 

market environment characterized by limited supplier availability, restricted participation, 

and low substitutability. This shifts procurement from a competitive, price-driven activity 

towards securing access to capable suppliers and managing supply-related risks. 

4.1.3  Fast-track execution and temporal dynamics 

Fast-track execution is a defining characteristic of DC projects and a key factor shaping the 

temporal structure of procurement activities. Unlike traditional construction projects, where 

project phases follow a more sequential and predictable order, DC projects are characterized 

by overlapping phases and compressed timelines. Interviewees consistently described the 

project environment as characterized by urgency, compressed tendering periods, continuous 

readiness, and high workload intensity (Table 13).   

Table 13. Interviewees’ perceptions of fast-track execution 

 

The findings suggest that procurement operates under pesistent time pressure, requiring 

rapid decision-making and short response times. Procurement activities may be initiated with 

limited notice; while tendering and sourcing decisions must often be completed within 

compressed schedules.  

A key feature of fast-track execution is the simultaneity of planning and execution, where 

procurement must anticipate future needs while responding to immediate project demands. 

This creates a structurally different temporal dynamic compared to traditional projects, 

where procurement activities can be more clearly planned and sequenced. 
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“Significant-scale procurement is carried out simultaneously with contract 

negotiations.” – C1 

As a result, procurement activities must be initiated significantly earlier than in traditional 

construction projects to accommodate approval processes, supplier engagement, and 

delivery timelines. Fast-track execution of DC projects is characterized by compressed 

timelines, overlapping project phases, and the need for early initiation of procurement 

activities. This creates a dynamic environment in which procurement must operate 

simultaneously in both planning and execution modes, fundamentally altering the temporal 

logic of procurement relative to traditional construction projects. 

4.1.4  Increased requirements and compliance 

The findings indicate that DC projects are characterized by significantly stricter 

requirements related to safety, quality, documentation, and verification compared to 

traditional construction projects. A key dimension of these requirements concerns safety 

standards, which are described as substantially higher than in conventional construction 

projects. Procurement plays an active role in ensuring that suppliers and subcontractors can 

meet these requirements already during the early stage of the process, including contract 

negotiations. 

“Procurement resources are partly spent on ensuring that suppliers and 

contractors have the capability and commitment to meet these requirements 

already during the contract negotiation phase.” – B2 

In addition, procurement is influenced by extensive documentation and verification 

requirements. Although procurement is not directly responsible for technical approvals, it 

must coordinate large volumes of documentation between suppliers and internal 

stakeholders. The findings also highlight a strong verification-oriented approach, in which 

all procurement-related elements must be validated in line with client expectations.  

“The client’s starting point is that everything [procurement-related] must be 

verified.” – E2 

Many DC projects involve international clients, which further increases the complexity of 

procurement processes. Communication, documentation, and coordination are often 
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conducted in English, and client-specific standards and practices may differ from local 

conventions. This introduces additional requirements for precision, consistency, and cross-

cultural coordination in procurement activities. 

“Foreign clients shape the way the work is done.” – C1 

Procurement operates in a highly regulated environment where deviations from predefined 

specifications are difficult to implement. The increased requirements and compliance in DC 

projects create a procurement environment characterized by high levels of control, 

verification, and standardization. This reduces flexibility and shifts procurement from 

routine sourcing to compliance-driven and process-oriented execution. 

4.2  Procurement resources  

Building on the RBV, procurement resources are examined through three categories: 

physical, human, and organizational resources. Rather than acting as standalone inputs, these 

resources form the structural foundation that enables procurement activities, while their 

limitations shape how procurement capacity is realized in practices (see Section 4.4). 

Interviewees generally assessed resource adequacy as moderate (approximately 3-4 on a 

five-point scale), suggesting that the primary challenge does not lie in the absence of 

resources, but in their fit and alignment with project-specific requirements. 

4.2.1  Physical resources 

While the physical resources are generally available, their adequacy is constrained by limited 

alignment with the specific requirements of DC projects. A central limitation relates to data 

availability and usability. In traditional construction projects, procurement benefits from 

extensive historical data and established cost references, enabling predictable planning. In 

contrast, DC projects rely more heavily on project-specific documentation and client-defined 

data environments, reducing the ability to leverage prior knowledge.  

“In traditional construction, historical data and records are available.” – D1 

In addition, procurement operates within client-imposed digital systems. Procurement 

activities are supported by systems such as enterprise project portfolio management tools 
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(EPPM) and building information modeling (BIM), which are used for managing complex 

project structures and coordination. 

“BIM expertise is essential as well as critical.” – E2 

“DC client demands use of [name removed] EPPM system - - currently the 

expertise is sourced externally. – E1 

Physical resources are not lacking, but their project-specific variability, limited 

standardization and dependence on client systems reduce their effectiveness as stable 

enablers of procurement performance. 

4.2.2  Human resources 

The findings indicate that procurement in DC projects is carried out by personnel with 

varying levels of experience and expertise, reflecting the complex and multidisciplinary 

nature of the project environment. However, the adequacy of human resources is not 

determined solely by headcount, but by the distribution and applicability of expertise. 

Procurement work is distributed across teams, where personnel may operate across 

procurement packages and support each other beyond formally defined responsibilities.  

“Support is provided across regional boundaries.” – E2 

“Each other are supported beyond procurement package boundaries.” – B2 

Beyond availability, the importance of experience was strongly emphasized. More 

experienced professionals were better equipped to manage the complexity and breadth of 

responsibilities associated with DC projects, often handling multiple areas simultaneously. 

This suggests that not only the quantity, but also the quality of human resources plays a 

central role in procurement performance. 

“More experienced colleagues demonstrate the ability to manage multiple 

areas of responsibility.” – B2 

While collaboration increases flexibility, procurement performance remains partly 

dependent on a limited number of highly experienced individuals, linking human resources 

directly to the capacity constraints identified in Section 4.3. 
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4.2.3  Organizational resources 

Organizational resources in DC procurement are reflected in coordination structures, internal 

processes, and governance practices that support procurement execution within complex 

project environments. Their role is particularly significant in aligning different functions and 

managing information flows. Procurement activities are embedded in workflows where 

alignment between cost calculation and procurement is emphasized, particularly in the early 

project phases. This reflects the importance of shared understanding and coordination in 

preparing procurement activities.  

“A need for resources for a review between cost calculation and procurement 

before the project starts.” – B2 

Interviewee C1 noted that formal job descriptions for DC-related roles are being developed 

and finalized, indicating that organizational processes are in a transitional phase. This 

suggests that procurement responsibilities and internal interfaces are not yet fully 

standardized for this type of project environment. 

“Job descriptions have been prepared and are being finalized [for the DC 

projects].” – C1 

In addition, organizational effectiveness is influenced by information flow and coordination 

quality, which are critical environments characterized by changing requirements and high 

uncertainty. Organizational resources in DC procurement are characterized by cross-

functional integration but limited process maturity, which affects the consistency and 

efficiency of the procurement execution. 

4.3  Procurement competence 

Procurement competence in DC projects can be structured into four interrelated dimensions: 

(1) technical and analytical competence, (2) supplier and market competence, (3) process 

and compliance competence, and (4) temporal and coordination competence. Across the 

interviews, competence was generally perceived as sufficient for project execution, but 

interviewees consistently emphasized challenges related to the depth, specialization, and 

distribution of expertise. The findings suggest that procurement performance is constrained 
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less by the availability of personnel than by the ability to match competence with specific 

demands of DC projects.  

4.3.1  Technical and analytical competence 

The findings indicate that DC projects require a substantially higher level of technical and 

analytical competence. Although procurement roles may formally remain similar, the 

competence required to understand, interpret, and manage procurement packages is 

perceived fundamentally different. 

“The requirements are on a completely different level compared to what has 

been previously experienced.” – D1  

In this context, technical and analytical competence in this context refers to the ability to 

understand procurement scope, interpret complex and evolving technical requirements, and 

make informed commercial decisions under conditions of uncertainty. The importance of 

competence is also reflected in operational bottlenecks, where recurring delays in 

procurement packages or approval processes may indicate a mismatch between task 

complexity and the available expertise or capacity. 

“Delays in specific procurement packages or technical approval processes, 

such as technical submittals, often signal a misalignment between task 

complexity and available competence or capacity.” – B2 

Overall, technical and analytical competence emerged as critical determinants of 

procurement performance in DC projects. Procurement effectiveness depends not only on 

the availability of resources but also on the depth and applicability of expertise.  

4.3.2  Supplier and market competence 

Due to constrained supplier markets, strict client requirements and increased project 

complexity, procurement cannot rely on routine sourcing practices. Supplier and market 

competence refers to the ability to assess contractor capability, evaluate risks, define 

procurement scopes, and establish effective working relationships with key suppliers. In DC 

projects, this competence is particularly critical, as the pool of capable contractors is limited 



 55 

and not all suppliers are able to meet the project’s technical and procedural requirements. As 

a result, procurement must engage more prequalification and evaluation processes. 

“Focus on the prequalification of contractors and products” – B1  

Existing evaluation practices are not always sufficient to capture the complexity and 

specificity of DC project demands. Consequently, procurement must place greater emphasis 

on prequalification processes and more critically assess suppliers’ technical competence, 

resource availability, and ability to operate within strict project conditions. In addition, 

procurement must operate under conditions of incomplete and fragmented information. The 

volume of documentation and technical material in DC projects is described as extensive, 

making it unrealistic to fully process all available information. 

“The volume of material is extremely large. It is not realistic to obtain all the 

information immediately regarding contract boundaries and scopes.” – D1  

This creates challenges in defining procurement scopes, including contract boundaries and 

content, and increases the risk of misalignment between procurement expectations and 

supplier understanding. These challenges underscore the importance of clearly defining 

procurement packages and systematically reviewing contract content prior to supplier 

engagement. Due to limited competition and high project demands, procurement 

increasingly relies on fewer key suppliers, with whom cooperation becomes more intensive 

and long-term. This requires strong negotiation skills, relationship management capabilities, 

and the ability to align supplier commitment with project objectives. 

“Closer collaboration with suppliers is needed.” – D1 

Effective procurement requires not only identifying capable suppliers, but also critically 

evaluating their suitability, clearly defining procurement scopes, and building collaborative 

relationships under uncertain conditions. Insufficient competence in these areas increases 

the risk of supplier misalignment, contractual ambiguity, and execution delays, further 

reinforcing the importance of developing structured approaches to supplier evaluation and 

engagement in future projects. 
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4.3.3  Process and compliance competence 

DC projects require a high level of process and compliance competence, reflecting the strict 

procedural and regulatory environment in which procurement operates. Process and 

compliance competence refers to the ability to operate within structured and often rigid 

procedural frameworks, ensuring that procurement activities meet client-defined standards 

and regulatory requirements. The findings suggest that procurement personnel must handle 

large volumes of documentation with high accuracy while ensuring all required approvals 

are obtained in a timely manner. This requires not only attention to detail but also the ability 

to coordinate information across multiple stakeholders and systems. 

“The approval process is time-consuming and requires multiple steps.” – B1 

Procurement processes must often accommodate uncertainty in approvals and scope 

definition. In practice, this may involve conditional agreements, in which procurement 

proceeds without full client confirmation. This requires the ability to manage contractual and 

procedural risks, ensuring that procurement activities can advance while maintaining 

compliance with evolving requirements. 

“Own assessment is required, whether to enter into a conditional contract with 

the contractor without all the information [from the client’s end].” – B1 

The findings also indicate that, although procurement teams possess strong technical 

expertise, the increasing administrative and procedural demands of DC projects challenge 

the effective utilization of this competence. This suggests that process and compliance 

requirements not only increase workload but also constrain the ability to fully leverage 

existing competence, linking procedural intensity directly to capacity limitations. 

“We have strong expertise and the capability to manage complex entities - - but the 

substantial administrative workload associated with DC projects challenges the 

adequacy of available resources.” – B2 

Process and compliance competence extends beyond understanding formal requirements, 

encompassing the ability to manage complex workflows, anticipate approval-related delays, 

and ensure that procurement processes progress efficiently despite procedural constraints.  
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4.3.4  Temporal and coordination competence 

DC projects require a high level of temporal and coordination competence, reflecting the 

fast-paced and interdependent nature of procurement activities. Temporal and coordination 

competence refers to the ability to prioritize tasks, manage time-critical decision-making, 

and coordinate activities across multiple stakeholders in a dynamic project environment. The 

findings highlight that procurement requires close and continuous collaboration with 

supporting functions, such as design, cost calculation, and project management, to ensure 

alignment and maintain progress.  

“Close collaboration with the support functions is needed, especially at the 

beginning of the project.” – E2 

Procurement personnel must actively seek information, anticipate upcoming needs, and 

ensure that relevant information is shared with the appropriate stakeholders. The findings 

suggest that a lack of clarity about what information should be communicated and to whom 

may lead to information gaps and misunderstandings, which negatively affect procurement 

efficiency and coordination.  

“There is a lack of understanding of what needs to be shared and with whom 

- - information does not flow, which leads to misunderstandings.” – C1  

Communication is emphasized in the context of an international environment. Procurement 

must be able to operate in English and engage in negotiations with internal suppliers and 

clients, requiring both language proficiency and interaction skills. All interviewees from A1 

to E2 noted that language skills need to be emphasized in the DC environment.  

“Proficiency in language skills is not necessarily a given.” – A1 

In addition, the findings underscore the importance of working under pressure and tolerating 

uncertainty. Procurement personnel are required to manage changing requirements, evolving 

timelines, and incomplete information, while maintaining progress and decision-making 

capability. This requires prioritization skills and the ability to remain effective despite 

ambiguity and time constraints. 

“Change and uncertainty must be tolerated - - it is a daily reality.” – E1 



 58 

Temporal and coordination competence plays a critical role in enabling procurement to 

function effectively in fast-track and complex project environments. Insufficient competence 

may lead to delays, miscommunication, and inefficiencies, highlighting the importance of 

proactive coordination, effective communication, and the ability to operate under pressure 

in DC procurement. 

4.4  Procurement capacity 

While the previous section examined procurement resources as inputs, this section focuses 

on procurement capacity, referring to the extent to which these resources can be utilized in 

DC projects. Capacity is determined by the conditions under which they are deployed, 

including time constraints, workload demands, and organizational limitations. The findings 

indicate that, although procurement resources are generally available, their effective 

utilization is significantly constrained in DC projects. High administrative requirements, 

strict procedural frameworks, and compressed project schedules limit procurement’s ability 

to fully leverage existing expertise and systems. Procurement capacity is analyzed through 

three interrelated dimensions: personnel availability, workload intensity, and resource 

flexibility. These dimensions capture how resource constraints emerge in practice and how 

they shape procurement execution in complex and fast-paced project environments. 

4.4.1  Personnel availability 

The findings indicate that personnel availability in DC procurement is constrained by limited 

prior experience, uneven distribution of expertise, and a high dependence on key individuals. 

While procurement teams include individuals with relevant expertise, responsibilities are not 

fully substitutable, and capability is unevenly distributed across personnel. This results in a 

situation in which only a limited number of individuals can manage complex procurement 

tasks independently, while others are still developing the required competence. 

“Procurement requires a different kind of expertise [compared to traditional 

projects] - - and there are no substitute personnel currently [in case of 

sickness, etc.].” – C1 
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In addition, personnel availability is further constrained by the expansion of responsibilities 

beyond core procurement tasks. Procurement professionals are required to allocate time to 

administrative tasks, information gathering, and preparatory work, which reduces the 

capacity available for actual procurement execution. 

“Procurement should have time to do more than just purchasing, such as 

research and analysis.” – E2 

At the same time, the reliance on experienced individuals introduces potential risks. The 

concentration of critical knowledge in a limited number of key personnel increases 

vulnerability. The loss of such individuals may have significant implications for project 

continuity and performance. 

“The loss of key personnel is considered both a concern and a risk” – D1 

The findings suggest that personnel availability in DC procurement is characterized by 

uneven capability distribution, limited substitutability, and high reliance on key individuals. 

These factors reduce organizational resilience and make procurement performance sensitive 

to personnel fluctuations and to changes in workload distribution.  

4.4.2  Workload intensity 

The findings indicate that the workload intensity in DC projects concerns the initial phase of 

the project, which was identified as the most demanding. As shown in Table 14, interviewees 

B1-E2 emphasized that the beginning of the project represents the most resource-intensive 

stage, where procurement activities such as planning, familiarization, and initial 

coordination require significant effort and time investment. This convergence across 

interviewees suggests that workload in DC procurement is not evenly distributed across the 

project lifecycle but instead exhibits a clear front-loaded pattern. Early-stage activities, 

including procurement planning, tendering preparation and alignment with both client and 

internal stakeholders, are perceived as particularly demanding due to compressed timelines 

and high information requirements.  
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Table 14. Interviewees’ perceptions of procurement resource intensity across project phases 

 
Interviewees also emphasized that familiarization with the project requires a considerable 

time investment before procurement personnel are fully operational. This contrasts with 

traditional construction projects, where similar onboarding can be completed within a 

significantly shorter timeframe.  

“Familiarization with the [DC] project takes 1-2 months, whereas in 

traditional construction, one can get up to speed within a week.” – D1 

This extended onboarding phase reflects the complexity and specificity of DC projects, 

which increases the cognitive and temporal demands placed on procurement personnel from 

the outset. However, the workload intensity is not constant throughout the project lifecycle. 

While the early phases are highly demanding, the workload tends to decrease as the project 

lifecycle progresses, once key procurement decisions and contracts have been finalized. 

“There is less work at the end [of the project lifecycle].” – C1 

The findings suggest that procurement involvement is not evenly distributed across the 

procurement lifecycle. Interviewees consistently described procurement work as being 

concentrated in the initiation and planning stages, including supplier identification, market 

analysis, procurement planning, tendering, negotiations, and contract formation. Once 

contracts have been awarded, responsibility for supplier management and day-to-day 

execution in increasingly transferred to the project and site organization. Consequently, 

procurement assumes a more supportive role during the later project phases, which helps 

explain the declining workload intensity observed after the initial procurement stages. 

In parallel, procurement activities are conducted under strong schedule pressure, where 

delays are perceived as highly undesirable and often avoided whenever possible. This often 

requires procurement professionals to prioritize delivery certainty over process efficiency, 
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particularly when insufficient preparation during earlier project phases results in compressed 

timelines. 

“All other options are better than schedule delays.” – E1 

Consequently, shortcomings in the tendering phase can create a sense of urgency that forces 

procurement teams to accelerate decision-making. Under such circumstances, the emphasis 

shifts from fostering competition and optimizing outcomes towards securing supplier 

availability and ensuring project continuity.  

“If there are deficiencies in the tendering phase, it creates urgency - - [we focus 

on] less competitive bidding and more verification.” – E2 

Overall, the findings suggest that workload intensity in DC procurement steams from the 

concentration of effort during the early project stages, and persistent schedule pressure. 

Together, these factors create a demanding work environment that reduces flexibility, 

increases cognitive strain, and limits opportunities to optimize procurement processes and 

outcomes. 

4.4.3  Resource flexibility 

The findings show that resource flexibility in DC procurement is limited and primarily 

constrained by external approval processes, strict technical requirements, and fragmented 

project-specific systems. Rather than being able to freely reallocate or substitute resources, 

procurement operates within tightly defined procedural and contractual boundaries that 

restrict adaptability. Procurement activities cannot be easily consolidated or standardized 

across projects, as each project operates under distinct client requirements, systems, and 

processes. This reduces the ability to scale or streamline practices and increases the need for 

project-specific adaptation. Every client operates with their own systems and approval 

processes, which procurement must adapt to on a project-by-project basis. This limits 

organizational flexibility and increases dependency on external procedural frameworks. 

“The clients have their own systems and processes.” – D1 

“DC clients vary in their level of sophistication, and accordingly, their 

requirements also differ.” – C1 
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Procurement process in DC projects requires substantially earlier initiation of tendering 

activities compared to traditional construction projects. This is driven by the need to 

accommodate extensive documentation handling and long supplier lead times, all of which 

increase the time required to complete sourcing activities. 

“RFQs must be sent significantly earlier than usual so that there is enough 

time for both handling documentation and for delivery times.” – B2 

The findings also show that procurement decisions are often made under conditions of 

incomplete or uncertain cost information. Target estimates cannot always be fully relied 

upon in the tendering phase, as technical requirements and project conditions may differ 

significantly from traditional construction assumptions. 

“At the moment, the challenge is that the target estimate cannot always be fully 

relied upon at the tendering stage.” – B1 

Resource flexibility in DC procurement is structurally limited by external dependencies and 

project-specific requirements. Rather than enabling adaptive reallocation of resources, the 

procurement functions are required to operate within predefined constraints that restrict 

responsiveness and limit opportunities for optimization. This suggests that procurement 

capacity in DC projects is not only shaped by the availability of resources or the intensity of 

the workload, but also by the inability to flexibly adjust resources in response to changing 

conditions. As a result, procurement must compensate for limited flexibility through earlier 

decision-making, increased planning effort, and stronger reliance on selected suppliers. 

4.5  Project-related data 

To complement and triangulate the interview findings, procurement-related project data 

were analyzed to examine whether the patterns identified by interviewees are observable in 

actual project execution. The analysis focuses on procurement volume, responsibility 

distribution, procurement lead times, and the temporal concentration of procurement 

activities. By comparing these indicators across one DC project and three traditional 

construction projects, the analysis provides additional evidence regarding the factors that 

shape procurement resource allocation and capacity requirements in DC projects. 
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4.5.1  Procurement intensity 

The project-related data from three traditional construction projects (TP) and one DC project 

were analyzed (Table 15). The projects differ in size, duration, and procurement scope, 

providing a basis for examining how procurement activities are organized across different 

project environments. As expected, larger projects generally exhibit high gross floor area 

(GSM) and contract values. While all three traditional projects provide useful reference 

points, TP3 differs substantially from both the DC project and the other reference projects 

in terms of project size, contract value, procurement volume and project duration. 

Consequently, TP3 should be interpreted primarily as an extreme reference case rather than 

a directly comparable project. In contrast, TP1 and TP2 are more comparable to the DC 

project in terms of overall project scale, making them particularly relevant benchmarks for 

interpreting procurement intensity and resource requirements. Although TP3 is not directly 

comparable to DC project in terms of overall scale, its inclusion provides a useful benchmark 

for examining whether procurement resource requirements arise simply from project 

complexity and size. Despite these similarities, notable differences emerge in the 

organization and timing of procurement activities. This suggest that procurement resource 

requirements are not determined solely by project size, but also by the temporal structure of 

procurement activities. The results indicate that the DC project contained fewer procurement 

packages than the reference projects, but the procurement activities were concentrated into 

a substantially shorter procurement window of nine months. Consequently, the procurement 

intensity of DC project was the highest, reaching 10.8 procurement packages per month, 

compared to 6.1-8.8 packages per month in the traditional projects. 

Table 15. Comparison of procurement intensity across project types 

 
The DC project contained the lowest number of procurement packages among the analyzed 

projects. Even though interviewees acknowledged that, this challenges the assumption that 

procurement resource requirements in DC projects are driven by primarily by procurement 

volume. Instead, the findings suggest that resource demands arise from the concentration 

and timing of procurement activities rather than the total number of procurement packages. 
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The findings further suggest that procurement intensity is not directly associated with project 

size, contract value, or the total number of procurement packages. Although T3 was 

substantially larger in terms of both value and procurement volume, its procurement 

activities were distributed across a considerably longer period, resulting in a lower 

procurement intensity than the DC project. The short procurement schedule combined with 

a relatively high number of procurement packages provides quantitative support for the 

interview findings regarding fast-track execution and compressed procurement timelines. 

The results suggest that procurement personnel must manage a greater number of 

procurement activities within a shorter timeframe, increasing short-term capacity 

requirements. However, procurement intensity only reflects formally defined procurement 

packages and does not capture several procurement-related activities identified in the 

interviews, such as NDA processes, technical submittals, and client approval procedures. 

Consequently, the actual procurement workload may be even more concentrated than 

indicated by the procurement intensity measure. These findings suggest that procurement 

resource demands in DC projects arise less from the total number of procurement packages 

and more from the concentration of procurement activities within a compressed timeframe.  

4.5.2  Responsibility concentration 

To further examine how procurement responsibilities are distributed across projects, the 

allocation of procurement package ownership was analyzed (Table 16). The analysis focuses 

on the number of procurement packages assigned to individual responsible persons rather 

than actual time spent on procurement activities. Consequently, procurement responsibility 

refers to individuals accountable for procurement packages within the project, although 

procurement may not necessarily constitute their primary role, e.g. project engineers.  

Table 16. Distribution of procurement package responsibility across personnel 

 

However, procurement package ownership does not imply that procurement activities were 

carried out solely by the assigned individual. Although responsibility was formally assigned 

to specific individuals, interview evidence suggests that procurement activities were 
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frequently supported across procurement package and regional boundaries. Therefore, the 

observed concentration reflects accountability structures rather than the complete 

distribution of procurement work. The results indicate notable difference in the distribution 

of procurement responsibility across projects. In the DC project, a single responsible person 

was assigned approximately 76% of all procurement packages, whereas responsibility was 

distributed considerably more evenly in the reference projects, whereas the corresponding 

shares ranged from 16% to 56% in the reference projects. At the same time, the total number 

of personnel with procurement responsibilities in DC project (six persons) was comparable 

to TP1 (seven persons), suggesting that the observed differences are not explained simply 

by the number of individuals involved in procurement activities. It should be noted that 

procurement responsibility does not directly reflect actual resource allocation. Individuals 

assigned responsibility for procurement packages may not work on the project throughout 

the entire procurement schedule and may simultaneously contribute to multiple projects. 

Consequently, the measure captures formal accountability structures rather than actual 

procurement effort or full-time resource utilization. These findings provide partial support 

for the interview evidence regarding the reliance on experienced individuals. However, 

because responsibility ownership does not capture the actual distribution of procurement 

effort, the results should be interpreted primarily as an indication of accountability 

concentration rather than a direct measure of competence concentration. Several 

interviewees emphasized that only a limited number of individuals possess sufficient 

experience to independently manage complex procurement activities, creating dependence 

on specific personnel. The concentration of procurement responsibility observed in the DC 

project provides quantitative support for these perceptions. However, the findings also 

suggest that the concentration of procurement responsibility does not arise solely from a 

smaller number of responsible individuals. Although the DC project involved six responsible 

persons, which is comparable to TP1, procurement package ownership was substantially 

more concentrated. This indicates that the key difference lies not in the number of individuals 

involved, but in how procurement responsibilities are allocated among them. The findings 

suggest that the distinctiveness of DC procurement does not primarily arise from 

fundamentally different procurement categories. Rather, the uniqueness appears to stem 

from the project environment in which procurement is executed, including stricter 

requirements, supply constraints, and compressed schedules. Interestingly, the similarity 

between the DC project and TP1 in terms of the number of responsible personnel suggests 
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that differenced in procurement resources may arise less from team size and more from how 

responsibilities are allocated and coordinated within the project.  

4.5.3  Procurement package overlap 

To further explore the extent to which DC procurement differs from traditional construction 

projects, procurement package categories were compared across the analyzed projects (Table 

17). The comparison indicated that most procurement packages in the DC project were also 

present in the reference projects. Of the 97 procurement packages, 77 (79%) could be 

matched with procurement categories found in the traditional projects, while only six 

packages (6%) appeared to be clearly DC specific. In addition, 14 packages (15%) could not 

be directly matched due to differences in project scope, package structures, or categorization.  

Table 17. Procurement packages overlap between the DC project and reference projects 

 
These findings suggest that the procurement structure of DC projects is not fundamentally 

distinct from of traditional projects. Instead, most procurement categories appear to be 

shared across project types. This observation challenges the assumption that procurement 

resource requirements in DC projects arise primarily from unique procurement content. 

Rather, the findings indicate that the distinctiveness of DC procurement is more likely 

related to how procurement activities are executed, coordinated, and managed within the 

project environment. However, the comparison should be interpreted with caution. Similar 

procurement categories may differ substantially in scope, technical requirements, supplier 

qualification criteria, and approval processes. Consequently, similarities in package 

categories do not necessarily imply similar procurement effort or competence requirements. 

These findings are broadly consistent with the interview evidence presented earlier in this 

chapter. Several interviewees noted that procurement roles and formal responsibilities 

remain largely similar between traditional construction projects and DC projects. The 

procurement package comparison provides quantitative support for this observation, as most 
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procurement categories identified in the DC project were also present in the reference 

projects. Consequently, the findings suggest that the distinctiveness of DC procurement does 

not primarily arise from fundamentally different procurement content. However, the 

interview findings simultaneously indicate that similar procurement packages may require 

substantially different levels of effort, coordination, and expertise in DC projects. 

Interviewees repeatedly highlighted stricter compliance requirements, extensive 

documentation, and compressed project schedules as factors that increase procurement 

complexity. As a result, procurement packages that appear similar at a categorical level may 

differ considerably in terms of procurement workload and competence requirements. The 

findings therefore suggests that the uniqueness of DC procurement stems less from what is 

procured and more from the conditions under which procurement is executed.  

4.5.4  Procurement lead times 

While interviewees emphasized the need to initiate procurement substantially earlier in DC 

projects, the RFQ-to-installation data shows broadly comparable lead times across project 

types (Table 18). Although procurement lead times in DC project were not consistently 

longer than in all reference projects, they were among the longest observed in the dataset. 

This suggests that the distinctiveness of DC procurement may stem less from longer 

individual procurement lead times and more from concentration, simultaneity, and 

coordination requirements of procurement activities. Individual procurement lead times in 

the DC project are not dramatically different from those observed in some traditional 

projects. Thus, the project data does not fully support the view that the DC procurement is 

characterized by universally longer RFQ-to-installation lead times. 

Table 18. RFQ-to-installation lead times across projects 

 
However, the comparison should be interpreted with caution, as RFQ-to-installation dates 

were not available for all procurement packages. Since several projects were still ongoing at 

the time of analysis, the dataset excludes procurement packages for which installation had 
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not yet been determined nor the RFQs sent. Consequently, the reported lead times may 

underestimate the duration of some procurement activities, particularly those associated with 

long-lead items. The lead time data provides a more nuanced perspective on procurement 

timing than the interview findings alone. While interviewees repeatedly emphasized the need 

to initiate procurement significantly earlier in DC projects, the quantitative evidence does 

not indicate systematically longer RFQ-to-installation lead times. The mean and median lead 

times of the DC project were broadly comparable to those observed in the TP1 and TP3. 

However, the absence of very short lead times in the DC project, reflected in the higher 

minimum value, may suggest that procurement activities are subject to a more consistently 

demanding planning and approval processes. This observation is broadly consistent with the 

interview findings concerning extensive compliance requirements, technical submittals, and 

approval procedures, which limit the possibility of rapidly executing procurement even when 

the procurement package itself is familiar. Taken together, the findings suggest that the 

procurement challenge in DC projects is not primarily explained by longer lead times at the 

individual package level. Rather, the challenge appears to arise from the need to manage 

numerous procurement activities simultaneously, initiate them earlier, and coordinate them 

with compressed project schedules. 

4.5.5  Temporal concentration of procurement activities 

To complement the interview findings, the distribution of active procurement activities was 

compared across the DC project and three traditional construction projects (Figure 6). To 

facilitate comparison across projects of different durations, Figure 6 presents procurement 

activity during the first eight months following the procurement initiation for all projects. 

The figure therefore illustrates the temporal distribution of procurement activities within a 

common observation window. The results indicate that procurement activities in the DC 

project were concentrated into the early stages of the procurement schedule. The number of 

active procurement activities increased rapidly from 24 in the first month to a peak of 47 

activities in month four, after which the workload declined steadily towards the end of the 

schedule. In contrast, the reference projects exhibited more varied activity profiles, with 

procurement activities distributed more evenly over time or concentrated in later stages of 

the procurement schedule. In this analysis, active procurement activities refer to procurement 

processes that were ongoing during a given month, including RFQs, supplier negotiations, 



 69 

initiation of new procurements, and contract finalization activities. These measures therefore 

reflect procurement workload over time rather than the number of completed procurements. 

Figure 6. Procurement activity load across the procurement schedules 

 

These findings support the interview evidence regarding fast-track execution, overlapping 

project phases, and the front-loaded nature of procurement work in DC projects. 

Interviewees emphasized compressed timelines, continuous readiness, and the need to 

manage multiple procurement activities simultaneously. The observed concentration of 

procurement activities during the early stages of the procurement schedule is consistent with 

these perceptions and suggests that procurement resources must be allocated intensively 

during the early project phases. However, the data also provides a more nuanced picture of 

workload intensity. While interviewees frequently described DC procurement as 

exceptionally demanding, the project data shows that the peak number of active procurement 

activities was not substantially higher than in the reference projects. For example, project 

TP2 reached a comparable peak activity level during its early stages, while TP3 exhibited 

high activity levels during the latter part of the procurement schedule. This suggests that 

high procurement workloads are not unique to DC projects. Rather, the distinguishing 

characteristics of the DC project appears to be temporal concentration of procurement 

activities within a shorter period, rather than the absolute volume of concurrent activities. It 

should be noted that Figure 6 only captures procurement activities formally recorded in the 

procurement plan. Several activities identified in the interviews, including NDAs, technical 

submittals and client approval procedures, are not systematically reflected in the 
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procurement plan data. Consequently, the figure is likely to underestimate the actual 

procurement workload, particularly in DC projects where such activities were repeatedly 

emphasized by interviewees. The observed workload concentration should therefore be 

interpreted as a conservative representation of procurement effort. Taken together, the 

findings indicate that procurement resource requirements in DC projects arise less from a 

larger number of procurement activities and more from their concentration, simultaneity, 

and early-stage execution. This supports the interview findings regarding increased capacity 

requirements while refining the interpretation that the challenge stems primarily from 

compressed procurement schedules rather than exceptionally high procurement volumes. 

While Figure 6 illustrates the monthly distribution of procurement activities, it does not 

directly indicate the extent to which procurement effort is concentrated in the early stages of 

the project. To further examine this aspect, the share of procurement activities occurring 

during the first four months of the eight-month observation period was calculated (Table 

19). This provides a comparable measure of early-stage procurement concentration across 

projects of different durations.   

Table 19. Early-stage concentration of procurement activities across projects 

 
The results indicate that 69% of all recorded procurement activities in the DC project 

occurred during the first four months following the procurement initiation. This share was 

higher than in the reference projects, where the corresponding values ranged from 28% to 

57%. These findings provide additional support for the interview evidence regarding the 

front-loaded nature of procurement work in DC projects. Interviewees repeatedly 

emphasized the intensity of the early project phases, highlighting the need for rapid 

procurement initiation, simultaneous management of multiple procurement activities, and 

continuous prioritization. The observed concentration of procurement activities in the DC 

project is consistent with these perceptions and suggests that procurement capacity 

requirements are particularly pronounced during the early stages of project execution. At the 

same time, the findings refine the interpretation of workload intensity. While Figure 6 

showed that high levels of concurrent procurement activity also occur in traditional 
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construction projects, Table 18 demonstrates that procurement activities are concentrated 

more heavily into the early stages of the procurement process. This suggests that the 

distinguishing characteristics of DC procurement is not necessarily a higher overall 

workload, but a greater temporal concentration of procurement effort within a relatively 

short period. This finding supports the view that procurement capacity requirements in DC 

projects are driven by when procurement activities occur rather than by the total number of 

procurement activities alone. 

Taken together, the project data largely supports the interview findings while also refining 

their interpretation. The analysis indicates that procurement resource requirements in DC 

projects are driven less by procurement volume or fundamentally different procurement 

content and more by temporal concentration of procurement activities, responsibility 

concentration, and the need to manage multiple activities simultaneously within the 

compressed schedules. These findings reinforce the view that procurement challenges in DC 

projects arise primarily from how procurement is organized and executed rather than from 

the quantity of procurement work itself. 
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5  Discussion and conclusions 

This section discusses and summarizes the main findings from the data analysis and relates 

them to the existing literature. The purpose is to examine how the empirical results align 

with, extend, or differ from the prior research, while also identifying new insights emerging 

from the data. Although research specifically addressing procurement resource allocation in 

DC projects remains limited, the findings are interpreted in relation to existing literature on 

procurement, project-based environments, and dynamic capabilities. The chapter reflects on 

the implications of the findings for both theory and practice. Finally, the chapter answers to 

the research questions and introduce the limitations and suggestions for future research.  

5.1  Synthesis of empirical findings 

The findings suggest that procurement resource allocation in DC projects is shaped less by 

the volume of procurement activities and more by the project environment in which 

procurement is executed. While the literature portrays DC projects as highly complex 

environments characterized by technical interdependencies, fast-track execution, supply 

constraints, and extensive stakeholder coordination (Davies & Mackenzie, 2014; Garrido 

Martins et al., 2023; Ivanov 2025), the empirical findings indicate that these characteristics 

influence procurement primarily though their effects on competence requirements, workload 

distribution, and resource deployment. The interviews consistently highlighted contractual 

complexity, limited supplier availability, compressed schedules, and extensive compliance 

requirements as key determinants of procurement work. These observations largely support 

the literature on DC projects, which emphasizes technological complexity, global supply 

dependencies, and accelerated delivery schedules as distinguishing features of the project 

environment (Chen & Lee, 2017a; Andrews & Kerwin, 2026). However, the findings also 

refine existing literature in several important ways. First, the interview data challenge the 

assumption that procurement complexity in DC projects originates primarily from technical 

complexity. Previous studies emphasize the interdependencies between technological 

systems and specialized infrastructure as key sources of project complexity (Dvir et al. 1998; 

Bosch-Rekveldt et al., 2011; Wöhr et al., 2023). In contrast, the interviewees rarely described 
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the physical construction itself as exceptionally difficult. Instead, complexity was associated 

with contractual arrangements, fragmented information, extensive approval procedures, 

confidentiality requirements, and coordination between multiple stakeholders. This suggests 

that procurement complexity is not solely a consequence of technical systems but also 

emerges from the institutional and organizational environment surrounding the project. 

Consequently, the findings extend the existing understanding of DC project complexity by 

highlighting the importance of procedural and contractual factors in shaping procurement 

resource requirements.  

The findings also provide support for the project procurement management literature, which 

emphasizes that procurement responsibilities evolve throughout the project lifecycle and 

require different combinations of competence and capacity across project phases (Hartmann 

et al., 2009; Eriksson, 2015; Bäckstrand & Fredriksson, 2022). Interviewees consistently 

described procurement work as heavily concentrated in the early stages of DC projects, 

where supplier identification, procurement planning, technical familiarization, and 

stakeholder coordination occur simultaneously. This observation is consistent with previous 

literature suggesting that fast-track delivery models increase the need for early procurement 

involvement and overlapping procurement activities (Love et al., 2012; Othman & Kamal, 

2024). The project-related data further strengthens this interpretation. While interviewees 

frequently described DC procurement as exceptionally demanding, the quantitative analysis 

demonstrated that the distinguishing characteristic was not necessarily a higher volume of 

procurement activities but rather their temporal concentration. The DC project exhibited the 

highest procurement intensity and the highest proportion of procurement activities occurring 

during the early stages of the project. Thus, the project data largely validates interview 

perceptions regarding workload concentration while refining the interpretation by showing 

that procurement intensity arises from timing rather than volume alone. Interestingly, the 

findings also suggest that procurement involvement is concentrated within a narrower 

portion of the project lifecycle than is commonly portrayed in project procurement 

management literature. While procurement frameworks typically describe procurement 

responsibilities extending from project initiation through contract administration and 

organizational learning (Hartmann et al., 2009; Eriksson, 2015), interviewees emphasized 

that most procurement effort is associated with supplier identification, sourcing, tendering, 

negotiations, and contract formation. Following contract award, responsibility shifts to the 

project and site organization, reducing the direct procurement workload during the later 



 74 

project phases.  Consequently, procurement resource requirements appear to be driven not 

only by fast-track execution but also by the concentration of procurement responsibilities 

within the early stages of the project lifecycle. This distinction is particularly important from 

procurement capacity perspective. Existing literature commonly associates capacity 

requirements with workload volume, resource availability, and concurrent activities (Wu & 

Chatzipanos, 2018; Narayanan et al., 2022). The findings suggest that, in DC projects, 

capacity requirements are more strongly influenced by the simultaneity and concentration of 

procurement activities than by the absolute number of procurement packages. Although the 

DC project contained fewer procurement packages than the reference projects, procurement 

activities were compressed into a substantially shorter timeframe. As a result, procurement 

personnel were required to manage multiple sourcing processes simultaneously while 

coordinating extensive approval procedures and stakeholder interactions. This finding 

contributes to procurement capacity literature by suggesting that temporal concentration may 

be a more useful indicator of procurement resource requirements than procurement volume 

alone in fast-track project environments. 

The findings further support the RBV by demonstrating the importance of human and 

organizational resources in procurement performance. Consistent with RBV literature 

(Barney, 1991; Peteraf, 1993), procurement effectiveness was strongly associated with 

specialized knowledge, experience, and organizational coordination mechanisms. 

Interviewees repeatedly emphasized that experienced procurement professionals were able 

to manage broader responsibilities, interpret technical requirements more effectively, and 

coordinate complex procurement processes under uncertainty. This observation aligns with 

previous procurement research emphasizing the strategic value of procurement expertise and 

accumulated sourcing knowledge (Giunipero et al., 2006; Bals et al., 2019). At the same 

time, the findings indicate that procurement resources alone are insufficient to explain 

performance differences. Although interviewees generally considered resource availability 

to be moderate or adequate, procurement performance was nevertheless constrained by 

workload concentration, limited substitutability of personnel, and procedural requirements. 

This suggests that resource possession alone does not guarantee effective procurement 

execution. The project data provides additional insight into this issue. The analysis of 

procurement responsibility distribution revealed a substantially higher concentration of 

responsibility in the DC project than in the traditional construction projects. Approximately 

three quarters of procurement packages were assigned to a single responsible individual. 
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This observation supports interviewees’ concerns regarding dependence on experienced 

personnel and the potentially uneven distribution of competence. However, the findings 

should be interpreted critically. Interview evidence indicated that procurement work was 

frequently supported across package boundaries and organizational units, meaning that 

formal responsibility concentration does not necessarily imply equivalent concentration of 

actual workload or expertise. Consequently, the project data supports the interview findings 

regarding reliance on key individuals, but it cannot independently confirm the extent to 

which competence itself is concentrated within the organization. 

The findings also provide an interesting perspective on procurement competence 

requirements. Existing literature suggest that DC projects require advanced technical 

knowledge, supplier management capabilities, and coordination skills due to technological 

complexity and supply market constraints (Ivanov, 2025; Andrews & Kerwin, 2026). The 

empirical findings support this view but indicate that competence requirements extend 

beyond technical expertise. Procurement personnel must simultaneously possess technical 

and analytical competence, supplier and market competence, process and compliance 

competence, and temporal and coordination competence. Particularly notable was the 

importance of compliance-related competence, which emerged repeatedly throughout the 

interviews. Extensive documentation requirements, approval procedures, and verification 

processes consumed considerable procurement resources and reduced operational flexibility. 

While prior literature recognizes the growing importance of regulatory and sustainability 

requirements in DC projects (Abdelhady et al., 2026; European Commission, 2026a), the 

findings suggest that compliance requirements have direct implications for procurement 

capacity by increasing administrative workload and reducing the time available for value-

adding procurement activities.  

While these findings highlight the importance of procurement competences in DC projects, 

the project-related data also provides additional insights into the nature of procurement work 

itself and the extent to which if differs from traditional construction projects. A further 

contribution emerges from the comparison between the interview findings and procurement 

package data. Contrary to expectations derived from the literature on specialized 

infrastructure projects, the procurement package analysis revealed substantial overlap 

between DC and traditional construction projects. Nearly four-fifths of procurement 

packages could be matched with categories found in the reference projects, while only a 
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small proportion appeared to be uniquely DC-related. This challenges the assumption that 

procurement resource requirements arise primarily from totally different procurement 

content. Furthermore, project-specific and technically demanding procurement packages are 

not exclusive to DC projects. Similar challenges may arise in other complex construction 

projects, such as hospitals, industrial facilities, and laboratories, where procurement 

personnel may encounter unfamiliar technologies, specialized systems, and demanding 

technical requirements. This further supports the interpretation that the distinctiveness of DC 

procurement stems less from the procurement content itself and more from the way 

procurement activities are coordinated, scheduled, and managed within the project 

environment. Interestingly, this observation also nuances the interview findings concerning 

the limited usability of historical procurement data. While interviewees emphasized that DC 

project rely heavily on project-specific documentation and client-defined requirements, 

reducing the direct applicability of historical information, the substantial overlap in 

procurement package categories suggests that DC projects are not entirely unique from a 

procurement perspective. Consequently, existing procurement knowledge, package 

structures, and previous project experience may still provide a useful starting point for 

procurement planning and scope definition. However, the findings also indicate that 

similarities in procurement categories do not necessarily imply comparable procurement 

effort, as technical requirements, approval procedures, and supplier qualification criteria 

often differ significantly between DC and traditional construction projects. Contrary to 

common assumptions, the empirical findings suggest that the distinctiveness of DC 

procurement does not arise from fundamentally different procurement content, larger 

procurement volumes, or systematically longer lead times. The project data showed 

substantial overlap between procurement package categories, fewer packages than in 

reference projects, and lead times that were broadly comparable to those observed in 

traditional construction projects. Instead, procurement challenges appear to emerge from the 

interaction between project complexity, compliance requirements, and the temporal 

concentration of procurement activities. These findings suggest that the uniqueness of DC 

procurement is primarily organizational and temporal rather than categorical, thereby 

refining existing assumptions regarding the sources of procurement complexity in 

specialized construction projects. 

Finally, the findings provide support for the dynamic capabilities’ perspective. While RBV 

explains the importance of procurement resources and competences, the empirical evidence 
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indicates that successful procurement execution depends equally on the ability to adapt these 

resources to changing project conditions. Procurement personnel were required to 

continuously interpret incomplete information, manage evolving requirements, anticipate 

supplier constraints, and coordinate multiple stakeholders under time pressure. These 

activities closely resemble the sensing, seizing, and reconfiguring capabilities described by 

Teece (2007). Particularly important were the abilities to identify emerging procurement 

risks, make decisions despite incomplete information, and reallocate effort toward critical 

procurement activities during periods of high workload. The findings therefore suggests that 

procurement performance in DC projects depends not only on the possession of resources 

and competences but also on the organization’s ability to deploy and adapt them dynamically 

throughout the project lifecycle. The empirical findings indicate that procurement resource 

requirements in DC projects are driven primarily by temporal concentration, coordination 

intensity, evolving competence requirements, and compliance-related workload rather than 

by procurement volumes of fundamentally unique procurement content. Consequently, 

effective procurement resource allocation depends less on the total amount of procurement 

work and more on aligning procurement competences and capacity with the timing, 

concentration, and coordination demands of project execution. The project-related data 

largely supports the interview findings while also refining their interpretation. In particular, 

the quantitative analysis demonstrates that procurement challenges arise less from the 

amount of procurement work itself and more from the way procurement activities are 

organized, concentrated, and executed within a fast-track and highly constrained project 

environment. These findings provide the foundation for the procurement resource allocation 

model developed in the following section. 

5.2  Procurement resource allocation model for data center projects 

Based on the synthesis of empirical findings the theoretical framework, this study proposes 

a model for procurement resource allocation in data center projects (Figure 7). The model 

integrates insights from the RBV, PPM literature, and the empirical findings obtained from 

the interviews and project-related data analysis. The purpose is to explain how the specific 

characteristics of DC projects shape procurement workload, resource requirements, and 

ultimately procurement resource allocation decisions. 
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Figure 7. Resource allocation model for data center projects 

 

Step 1: DC project characteristics 

The model begins with the key characteristics of DC projects. Based on both the literature 

and the empirical findings, four characteristics were identified as particularly influential for 

procurement resource allocation: project complexity, supply constraints, fast-track 

execution, and compliance requirements. Previous studies have described DC projects as 

technologically complex, schedule-driven, and highly dependent on specialized suppliers 

and extensive coordination (Davies & Mackenzie, 2014; Chen & Lee, 2017a; Ivanov, 2025; 

Andrews & Kerwin, 2026). The interview findings supported the observations and further 

highlighted the challenges associated with technical procurement packages, long lead time 

equipment, strict compliance requirements, and overlapping project schedules. Therefore, 

these project characteristics create a procurement environment characterized by early 

procurement involvement, front-loaded workload, parallel execution of procurement 

activities, extensive coordination requirements, and a concentration of procurement 

activities within a relatively short period. 

Step 2: Workload indicators 
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The procurement implications generated by DC project characteristics are reflected in three 

workload indicators: procurement intensity, procurement activity load, and early-stage 

concentration of procurement activities. These indicators provide a measurable basis for 

assessing procurement workload and capacity requirements. The importance of early 

supplier involvement, overlapping project phases, and accelerated procurement processes 

has been emphasized in previous fast-track project literature (Love et al., 2012; Othman & 

Kamal, 2024). The empirical findings support these observations and demonstrate that 

procurement workload in DC projects is characterized not only by the volume of 

procurement activities but also by the concentration and simultaneity of those activities. 

Project-related data further supported this interpretation. Although the analyzed DC project 

contained fewer procurement packages than some reference projects, it exhibited the highest 

procurement intensity and the highest concentration of procurement activities during the 

early project phases. 

Step 3: Project timeline and procurement intensity 

The model further incorporates a lifecycle perspective by recognizing that procurement 

workload is not evenly distributed throughout the project. Procurement management 

literature suggests that procurement planning, supplier selection, sourcing activities, and 

contract award decisions are concentrated in the early project phases, whereas later phases 

increasingly focus on coordination, monitoring, contract administration, and project close-

out activities. The empirical findings indicate a similar patten in DC projects. Procurement 

intensity is highest during the initiation and planning phases, where supplier identification, 

procurement planning, sourcing activities, supplier evaluation, and negotiations are 

concentrated. As project progresses toward execution, monitoring, and closure, procurement 

intensity gradually decreases. The findings therefore suggest that procurement resource 

requirements are driven not only by the total amount of procurement work but also by the 

timing and concentration of procurement activities across the project lifecycle. 

Step 4: Procurement resourcing requirements 

The workload characteristics and lifecycle distribution of procurement activities create 

specific procurement resourcing requirements. Consistent with the RBV, these requirements 

can be divided into two complementary dimensions: procurement competence and 

procurement capacity (Barney, 1991; Peteraf, 1993). Competence requirements consist of 
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technical requirement interpretation, supplier evaluation and negotiation, compliance and 

documentation management, and the coordination of parallel procurement activities. 

Together these competences enable procurement personnel to define procurement scopes, 

evaluate suppliers, manage extensive approval and documentation processes, and coordinate 

multiple procurement activities under compressed project schedules. Capacity requirements 

refer to the availability and deployment of procurement resources throughout the project 

lifecycle. The findings indicate that capacity requirements in DC projects are characterized 

by high demand during the early project phases, limited personnel availability, restricted 

flexibility, and significant administrative workload. These capacity requirements are 

reflected in the workload indicators identified in this study. High procurement intensity, 

many simultaneous procurement activities, and a strong concentration of activities during 

the early project phases indicate situations where additional procurement resources and 

experienced personnel may be required. These findings support previous capacity planning 

literature, which emphasize the importance of aligning resource availability with workload 

intensity and project schedules (Wu & Chatzipanos, 2018; Narayanan et al., 2018), while 

also highlighting the importance of workload concentration as a determinant of procurement 

resource needs. Importantly, competence and capacity should not be assessed independently. 

Instead, they should be evaluated both in relation to each other and in relation to the project 

lifecycle. Different project phases create different competence requirements while initiation 

and planning phases are characterized by both high procurement intensity and elevated 

requirements for technical interpretation, supplier evaluation, and coordination. 

Consequently, procurement resource allocation decisions require consideration not only of 

how many resources are needed but also whether the available resources possess the 

competence required at a particular stage of the project. The findings therefore suggest that 

procurement resourcing should be viewed as a dynamic combination of competence 

requirements, capacity requirements, and lifecycle timing rather than as separate resource 

planning activities. 

While Figure 7 provides a conceptual explanation of the factors influencing procurement 

resource allocation in DC projects, it does not explicitly illustrate how procurement 

competence and capacity requirements evolve throughout the project lifecycle. This 

temporal dimension is particularly important because project procurement management 

literature suggests that procurement responsibilities, resource requirements, and 

procurement involvement vary considerably across project phases (Hartmann et al., 2009; 
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Eriksson, 2015; Bäckstrand & Fredriksson, 2022). Similarly, capacity planning literature 

emphasizes that resource allocation decisions should be aligned not only with the overall 

workload but also with the timing and distribution of activities throughout project execution 

(Wu & Chatzipanos, 2018; Narayan et al., 2022). To operationalize the resource allocation 

model, Table 20 summarized the relative distribution of procurement competence and 

capacity requirements across the project lifecycle. The table is based on a synthesis of the 

interview findings, project-related data, and relevant theoretical perspectives. This approach 

is consistent with previous project procurement management research, which views 

procurement requirements as dynamic and phase-dependent rather than static throughout the 

project lifecycle (Hartmann et al., 2009; Bäckstrand & Fredriksson, 2022). The empirical 

findings indicate that procurement resource requirements in DC projects are strongly front-

loaded. This observation is consistent with fast-track project literature, which highlights the 

need for early procurement involvement and overlapping project activities in compressed 

project environments (Love et al., 2012; Othman & Kamal, 2024).  

Table 20. Distribution of procurement competence and capacity requirements across the 

project lifecycle 

 

Although all competence dimensions remain relevant across multiple project phases, their 

relative importance changes according to the nature of procurement activities being 

performed. Technical requirement interpretation is particularly important during the early 

project phases, when procurement personnel must interpret project requirements, define 

procurement scopes, and familiarize themselves with project-specific technical simulations. 

Supplier evaluation and negotiations become most critical during procurement planning and 

design. Compliance and documentation management gradually increases from the planning 

phase onward due to approval procedures, governance requirements, and documentation 
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needs, reaching its highest importance during execution and monitoring through verification 

and compliance activities. Coordination of parallel activities remains important throughout 

most of the project lifecycle, reflecting the need to coordinate multiple stakeholders and 

manage procurement activities under compressed schedules. While Figure 7 identifies the 

mechanisms though which project characteristics influence procurement competence and 

capacity requirements, Table 20 illustrates how these requirements evolve across project 

phases. Together, the two representations provide both a conceptual explanation and a 

practical interpretation of procurement resource allocation in DC projects. The proposed 

model contributes to existing literature by integrating project characteristics, procurement 

competence, procurement capacity, and lifecycle dynamics into a single resource allocation 

framework. While previous studies have examined procurement competences (Giunipero et 

al., 2006; Bals et al., 2019), project procurement management across project phases 

(Hartmann et al., 2009; Eriksson, 2015; Bäckstrand & Fredriksson, 2022), and capacity 

planning (Wu & Chatzipanos, 2018, Narayanan et al., 2022) separately, the model 

demonstrates how these elements interact within the specific context of DC projects. 

Furthermore, Table 20 extends the model by illustrating how competence and capacity 

requirements evolve across project phases, thereby translating the framework into a practical 

resourcing perspective. The findings suggest that procurement resource requirements are 

driven less by procurement volume and more by the concentration, simultaneity, and 

coordination demands of procurement activities. However, the proposed phase-specific 

competence and capacity requirements should be interpreted as indicative rather than 

prescriptive, as procurement workload may vary between projects depending on client 

requirements, procurement strategies, contractual arrangements, and project complexity. 

Consequently, effective procurement resource allocation requires organizations to align both 

competence and capacity with temporal dynamics of project execution rather than relying 

solely on traditional measures such as project size or contract value. 

5.3  Main findings of the study 

This section summarizes the main findings of the study by answering the research questions 

presented in Chapter 1. These answers are based on the synthesis of empirical findings and 

the resource allocation model developed in the previous sections. This section addresses 

each sub-questions and subsequently the main research question, providing an integrated 
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understanding of how the specific characteristics of data center projects shape procurement 

resource allocation. In addition, it highlights the implications of these characteristics for 

procurement competence, capacity, and resourcing practices. 

Which specific characteristics of data center projects place the greatest strain on 

procurement, and what kinds of competence and capacity requirements do they generate? 

The findings indicate that four characteristics place the greatest strain on procurement in DC 

projects: operational and contractual complexity, supply constraints and market limitations, 

fast-track execution, and increased compliance requirements. While these characteristics are 

also discussed in previous literature (Davies & Mackenzie, 2014; Chen & Lee, 2017a; 

Ivanov, 2025), the findings suggest that their significance lies primarily in how they shape 

procurement competence and capacity requirements. Operational and contractual 

complexity creates substantial competence requirements for procurement personnel. Prior 

research associates complexity with technical interdependencies between systems and 

technologies (Dvir et al., 1998; Bosch-Rekveldt et al., 2011; Wöhr et al., 2023). However, 

the empirical findings suggest that procurement complexity originates less from the physical 

construction itself and more from contractual arrangements, fragmented information, 

confidentiality requirements, and extensive coordination needs. Consequently, procurement 

personnel require strong technical and analytical competence to interpret requirements, 

define procurement scopes, and make decisions under uncertainty. Supply constraints and 

market limitations increase the importance of supplier and market competence. Previous 

studies have highlighted the reliance of DC projects on specialized suppliers, global 

sourcing, and limited supplier substitutability (KPMG, 2024; Ivanov 2025; McKinsey, 

2026). The findings support this view and further demonstrate that procurement 

professionals must possess strong supplier evaluation, prequalification, negotiation, and 

relationship management capabilities. Procurement therefore shifts from routine sourcing 

towards securing access to capable suppliers and proactively managing supply-related risks. 

Fast-track execution generates significant capacity requirements. Literature suggests that 

overlapping project phases and compressed schedules increase coordination complexity and 

require early supplier involvement (Love et al., 2012; Chen et al., 2018; Othman & Kamal, 

2024). The findings support these observations and indicate that procurement activities 

become heavily concentrated in the early project phases. Rather than increasing procurement 

volume, fast-track execution alters the temporal distribution of procurement work by 
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concentrating multiple procurement activities within a relatively short period. Project-related 

data further demonstrates that procurement intensity is driven less by procurement volume 

and more by the temporal concentration and simultaneity of procurement activities. As a 

result, procurement teams require sufficient capacity to manage multiple sourcing processes 

simultaneously under significant time pressure. Increased compliance and documentation 

requirements create both competence and capacity demands. Regulatory requirements and 

sustainability expectations have previously been identified as increasingly important 

characteristics of DC projects (European Commission, 2024a; Abdelhady et al., 2026; 

Andrews & Kerwin, 2026). The findings extend this understanding by demonstrating that 

extensive approval processes and documentation requirements consume significant 

procurement resources and reduce operational flexibility. Consequently, procurement 

personnel require strong process and compliance competence while simultaneously needing 

sufficient capacity to manage the associated administrative workload. Furthermore, the 

findings indicate that these increased resource requirements do not arise from fundamentally 

different procurement content. Most procurement package categories were also present in 

traditional construction projects, suggesting that procurement challenges stem from how 

procurement activities are executed rather from what is procured. 

Overall, the findings suggest that the greatest strain on procurement does not arise from 

procurement volume, unique procurement content, or systematically longer lead times, but 

from the interaction of complexity, supply constraints, fast-track execution, and compliance 

requirements. Together, these characteristics create elevated competence requirements and 

front-loaded capacity demands characterized by intensive coordination, limited flexibility, 

and need to manage multiple activities simultaneously. Thus, this study extends previous 

research by demonstrating that procurement resource requirements in DC are driven 

primarily by the project environment and the temporal concentration of procurement 

activities. 

How are procurement competence and capacity distributed across the different phases of 

the project? 

The findings indicate that procurement competence and capacity requirements are 

distributed unevenly across the project lifecycle and are strongly concentrated in the early 

phases of DC project. This observation supports project procurement management literature, 

which suggests that procurement responsibilities evolve across project phases and require 
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different combinations of competences and resources over time (Hartmann et al., 2009; 

Eriksson, 2015; Bäckstrand & Fredriksson, 2022). Existing literature proposes that 

procurement activities begin with supplier market analysis and procurement planning, 

followed by sourcing, supplier coordination, contract management, and supplier 

performance monitoring during project execution (Wetzstein et al., 2016; de Araújo et al., 

2017; Xiong et al., 2026). Similarly, the findings demonstrate that different procurement 

competences become particularly important at different stages of the project lifecycle.  

During the initiation and planning phases, procurement activities focus on supplier 

identification, procurement planning, scope definition, technical familiarization, and 

coordination with external stakeholders. Consequently, technical and analytical competence, 

supplier and market competence, and temporal and coordination competence are particularly 

important during these phases. The findings indicate that procurement personnel must 

interpret complex requirements, evaluate supplier capabilities, define procurement 

packages, and support project planning under conditions of uncertainty. These observations 

support previous studies emphasizing the importance on market intelligence, supplier 

evaluation, and strategic sourcing competence in early project phases (Giunipero et al., 2006; 

Wetzstein et al., 2016; Asante et al., 2025). During the execution phase, competence 

requirements shift toward supplier coordination, contract management, communication, and 

problem-solving. Consistent with previous literature (Heide et al., 2007; Dza et al., 2024), 

procurement professionals are required to coordinate suppliers, monitor contractual 

performance, and respond to emerging issues. However, unlike traditional construction 

projects where procurement workload is often concentrated during execution (Donyavi et 

al., 2024), the findings suggest that many critical procurement decisions in DC projects have 

already been completed earlier due to fast-track execution and long-lead procurement 

requirements. The monitoring, control, and closure phases require stronger emphasis on 

process and compliance competence. Procurement personnel must manage documentation, 

supplier performance monitoring, contract administration, and project closeout activities. 

While these activities remain important throughout the project lifecycle, the findings suggest 

that they generally require less overall procurement capacity than the early project phases. 

From capacity perspective, the findings reveal a distribution pattern that differs from 

traditional construction projects. While previous literature often assumes that procurement 

capacity requirements peak during the execution phase due to supplier coordination and 
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delivery management (Manu et al., 2021; Donyavi et al., 2024), the findings indicate 

different pattern in DC projects. Procurement capacity requirements are heavily front-

loaded, with the highest resource demand occurring during initiation and planning. This shift 

is explained by early supplier engagement, technical familiarization, procurement planning, 

approval processes, and the need to initiate multiple procurement activities simultaneously 

before construction begins. Both interview and project-related data indicate that procurement 

capacity requirements in DC projects are heavily concentrated within a short timeframe, 

while nearly 70% of all procurement activities occurred during the early phases of the 

analyzed procurement period. Interviewees similarly described the beginning of the project 

as the most resource-intensive stage due to procurement planning, supplier engagement, 

tender preparation, technical familiarization, and stakeholder coordination. 

The findings suggest that procurement competence and capacity follow different but 

interrelated distribution patterns across the project lifecycle. Competence requirements 

evolve according to the nature of procurement activities, whereas capacity requirements are 

disproportionately concentrated in the early project phases. Consequently, procurement 

resourcing in DC projects depends not only on allocating the right competences to the right 

project phase, but also on ensuring sufficient procurement capacity during the initiation and 

planning stages, where procurement activities are most heavily concentrated. 

How can the procurement team’s resource and competence requirements be modeled to 

support the resourcing of future data center projects? 

The findings suggest that procurement resource and competence requirements in DC projects 

can be modeled through a project characteristic-driven resource allocation approach 

supported by workload indicators derived and lifecycle considerations. Rather than relying 

solely on traditional indicators such as project size or contract value, the model combines 

project characteristics with procurement workload indicators, procurement intensity across 

project lifecycle, and procurement resource requirements to support resource allocation 

decisions. The proposed model (Figure 7) integrates insights from the RBV, PPM literature, 

and capacity planning research. From an RBV perspective procurement performance 

depends on availability of valuable resources, particularly procurement competence and 

capacity (Barney 1991; Peteraf, 1993). PPM literature further suggests that procurement 

requirements vary across project phases and that procurement involvement is particularly 

important during the early stages of complex projects (Hartmann et al., 2009; Eriksson, 
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2015; Bäckstrand & Fredriksson, 2022). Capacity planning literature similarly emphasizes 

the importance of aligning resource availability with workload intensity and project 

schedules (Wu & Chatzipanos, 2018; Narayanan et al., 2022). The model can be applied as 

a sequential resource allocation process. First, key project characteristics, are assessed to 

identify their implications for procurement workload. These characteristics have been 

associated with increased coordination requirements, overlapping project phases, 

accelerated procurement schedules, and greater procurement uncertainty (Davies & 

Mackenzie, 2014; Love et al., 2012; Chen & Lee, 2017a; Othman & Kamal, 2024). Second, 

workload indicators are evaluated to determine the magnitude and concentration of 

procurement effort. Third, procurement intensity is assessed across the project lifecycle to 

identify when procurement workload is expected to peak. The findings indicate that 

procurement activities in DC projects are strongly concentrated during the initiation and 

planning phases, where supplier identification, sourcing activities, supplier evaluation, and 

procurement planning are most intensive.  

Based on these workload characteristics, organizations can evaluate procurement 

competence and capacity requirements. Competence requirements consist of technical and 

analytical competence, supplier and market competence, process and compliance 

competence, and temporal and coordination competence. Capacity requirements relate to 

availability and deployment of procurement resources throughout the project lifecycle. 

Importantly, competence and capacity should be evaluated simultaneously and in relation to 

project timing rather than independently. Different project phases create different 

competence requirements while also influencing the amount of procurement capacity 

required. The findings therefore suggest that procurement resource requirements are driven 

primarily by the concentration, simultaneity, and timing of procurement activities rather than 

procurement volume alone. The analyzed DC project exhibited the highest procurement 

intensity among the project studied (10.8 packages per month), while approximately 69% of 

procurement activities occurred during the first four months following procurement 

initiation. Procurement activity load peaked at 47 simultaneous active procurement activities 

during the early stages of the project. These findings indicate that projects characterized by 

high procurement intensity, high procurement activity load, and strong early-stage 

concentration are likely to require earlier deployment of procurement personnel, additional 

procurement support, and greater reliance on experienced procurement professionals. Based 

in the identified competence and capacity requirements, organizations can determine who 
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should be allocated, how many resources are required, when resources should be deployed, 

and whether additional support or specialized expertise is needed. The model therefore 

suggest that effective procurement resourcing requires aligning competence, capacity, and 

lifecycle timing to the phases where procurement intensity is the highest. 

How do the specific characteristics of data center projects affect procurement resource 

allocation? 

The findings indicate that the specific characteristics of DC affect procurement resource 

allocation primarily changing the nature and timing of procurement work. While previous 

literature has highlighted the technological complexity, fast-track execution, supply market 

constraints, and extensive coordination requirements of DC projects (Davies & Mackenzie, 

2014; Chen & Lee, 2017a; Ivanov, 2025; Andrews & Kerwin, 2026), the findings 

demonstrate that their most significant impact on procurement is not an increase in 

procurement volume but change in how procurement activities must be organized and 

executed. The empirical evidence indicates that procurement in DC projects operates in a 

project environment characterized by uncertainty, limited supplier availability, extensive 

compliance requirements, and overlapping project phases. As a result, procurement activities 

become concentrated into a relatively short period and require intensive coordination 

between suppliers, clients, designers, and internal stakeholders. Project-related data further 

indicated that this concentration can be observed through procurement intensity, 

procurement activity load, and the share of procurement activities occurring during the early 

project phases. These findings suggest that procurement resource requirements are driven 

primarily by workload concentration and simultaneity rather than procurement volume 

alone. The findings suggest that these project characteristics influence procurement resource 

allocation through three interconnected mechanisms. First, they increase the competence 

requirements of procurement personnel by creating a need for stronger technical, analytical, 

supplier-management, and coordination capabilities. Second, they increase procurement 

capacity requirements by concentrating procurement activities into the early project phases 

and requiring multiple activities to be managed simultaneously. Third, they reduce flexibility 

in resource utilization due to strict approval processes, limited supplier availability, and 

project-specific requirements. Consequently, procurement resource allocation in DC 

projects must be based not only on the quantity of procurement work but also on the timing, 

concentration, and complexity of procurement activities. Effective resource allocation 
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therefore requires earlier procurement involvement, targeted deployment of experienced 

personnel, and the ability to adjust resources according to changing project demands 

throughout the project lifecycle. 

5.4  Theoretical and managerial implications of the study 

From a theoretical perspective, the findings extend the PPM literature (Hartmann et al., 

2009; Eriksson, 2015; Bäckstrand & Fredriksson, 2022) by demonstrating that procurement 

resource requirements are driven less by the quantity of procurement work and more by its 

simultaneity, coordination intensity, and temporal concentration. The findings further 

contribute to the RBV literature (Barney, 1991; Peteraf 1993) by highlighting that 

procurement resource alone do not determine procurement performance. Instead, 

procurement effectiveness depends on the alignment between project-specific requirements 

and the availability of appropriate resources, competences, and capacity throughout the 

project lifecycle. The procurement resource allocation model developed in this study 

integrates these perspective by illustrating how project characteristics shape procurement 

resource requirements and resource allocation decisions in data center projects. 

From a managerial perspective, the findings suggest that organizations should allocate 

procurement resources according to anticipated workload concentration, procurement 

activity load, and project specific competence requirements. Rather than relying primarily 

on project size or procurement volume as indicators of resource needs, organizations should 

consider the timing, concentration, and coordination demands created by the project 

environment. The findings further indicate that procurement intensity, procurement activity 

load, and early-stage concentration can serve as practical indicators for anticipating 

procurement capacity requirements in future data center projects. In addition, the results 

highlight the importance of early procurement involvement and the targeted deployment of 

experienced personnel during the most resource-intensive project phases. 

5.5  Limitations and suggestions for future research  

This study is subject to several limitations that should be considered when interpreting the 

findings. First, the study was conducted as a single-case study within one organization. 
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Although the selected case provided an opportunity to examine procurement resource 

allocation in a highly specialized and relevant context, the findings may not be directly 

generalizable to all organizations, industries, or project environments. Instead, the findings 

should be interpreted as analytically transferable to similar project-based environments 

characterized by complexity, uncertainty, and supply constraints. Second, the empirical 

findings were primarily based on semi-structured interviews. While project-related 

procurement data were used to triangulate the interview findings and strengthen the 

credibility of the results, some conclusions may remain dependent on the perceptions and 

experienced of the interviewees. Third, the project-related data covered a limited number of 

projects. Although the comparison between traditional construction projects and the 

analyzed data center project provided valuable insights into procurement intensity, 

responsibility allocation, and activity concentration, a larger sample of project could provide 

more comprehensive understanding of procurement resource allocation patterns across 

different project environments.  

Future research could examine procurement resource allocation across multiple 

organizations and project types to evaluate the broader applicability of the proposed 

procurement resource allocation model. In addition, quantitative studies could further 

investigate the relationship between procurement workload, and resource requirements. 

Future research could also explore the development of practical resource planning tools and 

forecasting models to support procurement resourcing decisions in complex project 

environments. Finally, further research on procurement activities that are not typically 

visible in formal project schedules, such as compliance-related work, technical reviews and 

stakeholder coordination, could provide a more complete understanding of procurement 

resource requirements in data center projects.  
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Appendices 

Appendix 1. Preliminary interview questions (1/2) 

Background question 

1. What is your role in the organization, and how does it relate to procurement 

processes? 

2. How long have you been working in the organization? 

3. How much experience do you have with traditional projects and DC projects? 

Competence and resource requirements 

4. How are competences and resources currently distributed within procurement teams? 

5. How do the competence and training need of procurement resources differ between 

traditional projects and DC projects? 

6. How well do the current resources and competences meet the requirements of DC 

projects (scale 1-5)? 

7. What kinds of roles, profiles or competencies are requires in DC projects? 

Challenges and development needs 

8. What are the biggest gaps and development areas in resources and competences now? 

9. How could procurement resources be allocated more effectively in future projects? 

10. What types of training or development actions would be needed to better meet project 

requirements? 

Modeling 

11. What factors should be considered when planning procurement resourcing for DC 

projects? 

12. What metrics or indicators could be used to monitor the adequacy or competences 

and resources in DC projects? 



 115 

13. What factors should be considered when developing a model for allocating 

procurement resources and competences in DC projects. 

14. How could the model consider employees’ training needs and development paths? 

 

Appendix 2. Preliminary interview questions (2/2) 

Background question 

1. What is your role in the organization, and how does it relate to procurement 

processes? 

2. How long have you been working in the organization, and specifically in 

procurement? 

3. How are your roles and responsibilities defined in traditional projects and data center 

projects? 

Project resource and competence requirements 

4. Which phases of the project consume the most procurement team resources/capacity, 

and during which phases are procurement resources/capacity most critical?  

5. How do the resource requirements of traditional projects differ from those of DC 

projects? 

6. What characteristics of DC projects increase the need for procurement resourcing? 

7. What specific skills or competences do these requirements demand from the 

procurement team? 

8. How many team members have the capability to handle multiple tasks, and in which 

phases are this versatility particularly important? 

9. How well do the current resources and competences meet the requirements of DC 

projects (scale 1-5)? 

10. How are the breadth and depth of competences and resources currently defined? 
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Challenges and development needs 

11. What are the biggest gaps and development areas in resources and competences now? 

12. How has (or could) a lack of resources affected the project’s schedule, quality or 

costs? 

13. How could procurement resources be allocated more effectively in the future 

projects? 

14. What types of roles or profiles are needed in DC projects? 

Modeling 

15. Which project phases are the most critical for procurement success, and why? 

16. What factors should be considered when developing a model for allocating 

procurement resources and competences for DC projects? 

17. How could the model consider employees’ training needs and development paths? 

18. How could it be monitored during the project that resources and competences are 

allocated correctly? 
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Appendix 3. Example of coding and data structure 
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Appendix 4. Categories based on empirical analysis 

 

 

 

 

 

 

 

 


