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This thesis work explores and examines the methods of workforce planning and management
utilised in the Finnish data centre construction industry. The main objective of this work is to
evaluate existing approaches to staff management, and whether these approaches meet the re-
quirements for reliability, efficiency and adaptability. The thesis work also provides options for
improving communications and process improvement for companies that manage a workforce
on data centre construction projects.

The framework utilised in this work is theoretical, and it analyses project life cycle management
and HR forecasting principles. This thesis reviews common approaches used in data centre
construction in order to assess their effectiveness. Some of the main aspects of staff manage-
ment on such projects include the utilization of advanced and tailored technologies, meeting of
tight deadlines, high collaboration between departments in construction and managing staff with
lean engineering principles in place. The diverse skill sets that are needed to succeed in con-
struction projects of this scale are also addressed, where leadership and risk management
prove crucial to effective workforce planning.

The study employs a mixed-methods approach, providing a pragmatic and holistic perspective.
The research is tested using a survey that was conducted on a data centre project, and with ad-
ditional input from interviews of construction managers on the project. These two sources are
used to test and determine the efficiency of staffing processes in place on this project and other
projects alike, and whether those processes meet the demands of lean engineering. The aim is
to determine the main challenges faced and which tools can be used to improve the efficiency of
staffing on hyperscale construction projects.

The findings show that any future headcount model must meet the differing needs of different
stakeholders, change based on lifecycle phases, and note of risks considerations specific to
commissioning and labour of varying skill levels.

The thesis concludes that the Data Centre construction sector has both the capacity and moti-
vation to improve its workforce planning practices. The recommendations include developing
structured communication processes, improving early-phase planning and increasing visibility of
labour requirements across teams. These improvements would help organisation transition from
reactive to proactive workforce planning, thereby reducing risk and strengthening project deliv-
ery reliability.
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1 Introduction

Data Centres are fundamental to today’s digital world, supporting vital services like cloud compu-
ting, data storage, and artificial intelligence. As the internet and digital information continue to grow
quickly, a rapid development of data storage and processing capabilities will be required to satisfy

the demand.

The workforce involved in Data Centre construction is essential for timely project delivery. Without
the correct number of skilled workers at each project stage, there is potential for delays that pose a
significant risk to the timely completion of projects. Project managers and HR professionals in the
sector often struggle to accurately forecast workforce requirements, which can lead to projects run-
ning over budget due to a high number of workers. This can lead to insufficient collaboration. Since
data centre construction is growing at a fast rate, an efficient plan or model needs to be putin

place to ensure smooth operations during the full project life cycle.

The above issues are further complicated when considering the rapid growth of Data Centres as it
is apparent that there is a skills shortage in the Data Centre construction industry. This has re-
sulted in the construction workforce being selected from various populations of workers and a vari-
ance will be present in terms of their skills composition, who they are, their cultural background,

and their previous working experiences.

This thesis aims to find solutions to the above problems. It will also create a better methodology to
plan how many workers are needed in the early project stages of Data Centre construction and,

therefore, improve efficiency at all stages of the project lifecycle.

The above issues are further complicated when considering the rapid growth of Data Centres as it
is apparent that there is a skills shortage in the Data Centre’s construction industry. This has re-
sulted in the construction workforce being selected from various populations of workers and a vari-
ance will be present in terms of their skills composition, who they are, their cultural background,

and their previous experiences.

The author wants to encourage the implementation of workforce planning, specifically using a
headcount model, to accurately manage staffing levels and lower the risk of construction projects
exceeding budgets due to overstaffing. A headcount model is a quantitative methodology to align
levels directly with business objectives and project milestones. (Bechet, 2008). A headcount model
provides a structured, quantitative approach to forecasting and managing the number of employ-

ees required at each phase of a project.



Furthermore, workforce planning itself is a broader strategic process that ensures an organisation
has the right number of employees, with the appropriate skills, in the right roles, at the right time.
According to Vulpen (2024) effective workforce planning enables organisations to anticipate future
staffing needs, close talent gaps, and remain agile in responding to evolving business challenges.
By planning, companies can respond more quickly to unexpected changes such as shift in project
timelines, shortages of skilled workers, or new technologies. The kind of planning is especially im-
portant in large and complex projects like Data Centre construction, where delays or overstaffing

can be very costly.

The company that the author works for (Company XET Tech) is a company that designs, engi-
neers, and builds high-tech facilities, such as servers, storage drivers, and network switches. To
protect the confidentiality of the organisation and its internal operations, a pseudonym has been
used in place of the company’s real name throughout this thesis. Data centres are used to store,
process and manage critical data and applications. Data Centres are in a large demand, with or-
ganisations starting to build in Finland especially, thanks to the cold winters. The cold winter allow
data centres to use cold air or water, to fuel the major cooling systems within the data centre build-
ing (Markets & Research, 2025). Company XET Tech a rapidly growing construction company

based in Germany, with numerous other regions, including Finland as new region.

The author’s professional experience as a Cost Controller on a data centre construction project at
Company XET Tech, consists of several responsibilities. Some responsibilities include invoice
tracking, vendor management, checking employee timesheets, and budget tracking. The construc-
tion project has given the author a direct understanding of these challenges. The company works
on complex, large-scale projects, and their job has given the author firsthand experience how bad
headcount can lead to project costing too much and being delayed. The author will gather some

data from their company, which will allow them to gain more clarity on the research.

The main goal of this thesis is to develop a model that will help Data Centre construction project
managers calculate how many workers they need and to manage their workforce effectively. This
model seeks to provide Data Centre construction organisations with a more reliable tool for fore-
casting labour needs, moving beyond current challenges in workforce estimation. The headcount

model will help managers use resources more efficiently, reduce costs and avoid delays.

To achieve the main goal of creating a practical and accurate headcount model, this research will

focus on the following specific objectives:



1) To research different methods of planning a workforce and conclude how well it fits Data Cen-
tre construction

2) To research the most important metrics that influence how many workers are required for Data
Centre construction projects.

3) To build a headcount model that is practical and easy to use for Data Centre construction pro-

jects.

This research aims to find answers to the following research questions about planning workers for

Data Centre construction:

Q1: What are the key disciplines (such as mechanical, electrical, or civil engineering) required for
building a Data Centre, and how can we accurately predict the requirements for these specific dis-

ciplines?

Q2: How can workforce planning methods be improved to make the process of building Data Cen-

tres more efficient, faster and safer?

Q3: How will new technologies and automation impact the number of workers, the types of jobs

and required disciplines for building Data Centres in the future?



2 Theoretical Framework

Due to the rapidly expanding requirement for underlying cloud computing, data storage and artifi-
cial intelligence, data centres can be considered foundational to the modern digital world. This ex-
pansion requires the efficient storage and processing of large amounts of digital data and the major
technology companies such as Google, Meta and Microsoft are investing billions of dollars collec-
tively to ensure the rapid increase of Data Centre construction. To ensure that the construction of
the new data centres is completed in a timely manner that will ensure that supply can keep up with
demand, it is critical that consideration is given to the efficiency of the construction process of the

data centres.

When considering the building of Data Centres, the workforce executing the work should be con-
sidered critical to the construction process. If a company were not to have the required number of
operatives available at each stage of the project, then timely completion of a project is put into risk.
Due to rapid growth in data centre requirement and the need to complete their construction as
quickly as possible, Project Managers and Project Planners are being increasingly challenged to
ensure that that projects are completed within budget and on time. It is essential that a project plan

is put in place to ensure that the project is executed efficiently at all stages of the project lifecycle.

The issues discussed above are further compounded when we consider that the future data centre
construction workforce will be selected from various populations of workers and a variance will be
present in terms of their skills composition, who they are, their cultural background, and their previ-
ous working experiences. This variety will likely cause complications as the operatives’ expecta-

tions with relation to working conditions and contractual details will vary widely.

The above issue is highlighted by Maskuri et el. (2019) who states “Construction is a collaborative
effort involving many people with different interests and backgrounds, who will undertake complex
project lifecycle processes which include planning, designing, construction, market study, and pro-
curement, with humans at the centre of these activities” (Maskuri, et al., 2019, p. 45). Fischer
(2016) iterates the importance of project planning for elevating the human resource problem by
stating “Proper human resource planning is particularly important in companies operating in a high-

risk and uncertain environment, such as the construction industry” (Fischer, 2016, p. 102).

2.1 Importance of Human Resource Workforce Planning

Human Resource planning for construction projects can be described as a way of managing hu-

man resources within the growing nature of the construction industry. Nonetheless, management



of human resources is an extremely stimulating task. However, despite the substantial resources
assigned to construction planning, there are rising concerns over its failure to achieve its goals and
different applications of planning strategies. It is against this backdrop that this research was car-
ried out to examine the sustainability of Human resource planning for construction projects to jus-
tify the previous statement. Sustainability of Human Resource means creating HR strategies that
can regularly provide the right people, adapt to new situations, and keep the workforce strong, en-
gaged and skilled over a long time. Making sure HR plans consistently help the organisation get
the people it needs. Developing HR strategies that can quickly change and respond to new indus-

try trends, technologies and changes in the types of workers available (Komm, et al., 2021).

Finally, the research results (Komm, et al., 2021) indicated that through improving the practicality
of Project HR planning by construction organisations, it would contribute significantly towards im-
proving performance both at organisational and project level. The findings recommended guide-
lines for improving the visibility and adaptability of sustainable HR planning for construction pro-

jects and further provided justification for implementing its policies and procedure.

Wong et al. (2012) developed a model for workforce demand planning in construction projects.
They used the Employment Multiplier Model, and they gathered information during construction
projects such as daily labour intensity and project expenditure. The employment multiplier was ex-
tracted in terms of terms of a unit of man-hours per one million dollars, and organised for different
types of construction projects, such as public, rails, and other types of construction (Wong, et al.,
2012).

Wong et al, (2012) also extended their model by incorporating a non-linear relationship between
employment and construction costs, enhancing the accuracy of manpower demand predictions.
This approach aligns with their earlier work, where they developed a computer-based model to es-
timate the demand for different categories of construction personnel in Hong Kong. This model uti-
lised the labour multiplier approach, deriving relationships between the number of workers required
and project expenditure over a given duration. They calculated multipliers for 61 project types

across 38 labour trades using completed project data.

Even though there are good ways to plan for workers in traditional construction, like building roads
or train lines, these methods usually don’t include data centres. This is an important point because
Data Centres are a very new type of building, but they are growing very quickly. Data Centres are
differed from older types of building work, like houses, hospitals, and schools, which have been

built for hundreds of years with clear labour needs. They need a very specific set of skills that most

people don’t have yet. Because data centre technology changes quickly , requirement is so urgent,



simply using old planning methods or worker estimates form other kinds of construction won'’t give

us an accurate picture.

2.2 Issues Associated with Current Workforce Planning

Effective workforce planning is essential for minimising risk in construction projects. According to
(Dainty & Loosemore, 2012), human resources are fundamental to the operational success of all
industries, with the construction sector being no exception. In construction organisations, the at-
traction and maintenance of skilled employees are critical for both successful project delivery and
long-term organisational development. The integrally complex network of human interactions within
the construction environment, covering multiple trades, diverse project stakeholders, and often
temporary or temporary employment structures gives rise to unique, sector-specific challenges in
human resource planning. These complexities highlight the necessary for modified HR strategies
that respond effectively to the individual dynamics of the built environment. (Dainty & Loosemore,
2012).

The construction industry is very important for the economy, but it's not especially well known how
to manage those who work in it. Studies in the business world has shown that people are often
seen as just another resource to manage, and sometimes even as a cost that must be cut down
on, instead of as a key part of the organization's success. It's harder to come up with good HR
practices when you think this way. Also, people often use general HR methods for construction
projects, even though each project has its own needs that need to be solved with specific solu-

tions. (Huemann, 2019)

According to Brandenburg & Haas (2006) in the construction industry, human resource manage-
ment has often grown in an unplanned way instead of within planned strategic actions. This has
made it hard to use effective workforce planning methods. Because there isn't any structured HR
planning, the performance of employees is not reliable. Chances to increase productivity means
decrease employee turnover and have been missed support long-term workforce development on

construction projects.

According to Loosemore (2000) a lot of problems in construction happen not only because of tech-
nical problems, but also because of bad management of people and communication problems.

Poor workforce planning, such as not having enough skilled workers or not being able to communi-
cate clearly can rise quickly to big delays, cost overruns, and even project failure. Loosemore says

that to avoid these kinds of risks, especially in fast-paced fields like Data Centre construction, it's



important to plan before, know how your team works, and how to be ready for unexpected prob-

lems with your workers.

As highlighted in (Del-Aguila-Obra, et al., 2025) workforce planning in modern industries including
construction requires a strategic and data-driven approach. This study highlights the importance of
advanced methods such as: econometric estimation, forecasting, and optimization algorithms.
These are needed in order to figure out what skills and roles will be needed in the future. The jour-
nal also has useful advice on how to use demand forecasting and supply analysis tools in the real
world of business. The theoretical foundations often focus on better using resources, reducing on

labour shortages, and making businesses more adaptable in changes in the market.

As stated by Del-Aguila-Obra and colleagues (2025) workforce planning is a modern industry in-
cluding construction requires a strategic and data-driven approach. This publication looks at work-
force planning from an organizational and human-focused perspective, highlighting the human fac-
tors that significantly impact on the efficacy of workforce planning. Some of these things are how
motivated and engaged the employees and how to keep them and how the organization's culture
affects how workforce is flexible. Personnel review also shows how well-planned workforce strate-
gies can help a business do well by making sure it has a skilled, stable, and motivated workforce. It
highlights that effective workforce planning must involves modules focused on building internal tal-

ent and establishing well-defined career plans and preparing for succession planning.

The journal also talks on the psychological contracts that exist between individuals and organisa-
tions and how these effect employee skill improvement and the overall performance of human re-
source activities. The article talks about to find out what skills and jobs will be needed in the future
is important it is to use modern methods like econometric estimation and optimization algorithms.
These methods, including the employment multiplier model explored by Wong et al. (2012), are es-

pecially good at predicting labour power based on project costs.

The publication also shows us how to use labour planning tools like demand planning with supply
analysis in real business situations. The publication goes into detail about different workforce plan-
ning models and methods, focusing on how well they work in the real world and the problems that

come up when they are used in different types of businesses.

The theoretical of foundations often focuses on making the best use of resources, reducing the
number of workers needed, and how make organizations more adaptable to changes in the mar-

ketplace.

Because of developments in technology and changes in organisational operations recent studies

investigated the constant change of workforce planning strategies. Businesses require flexible and



easy-to-change workforce planning approaches since the environment around them is becoming
less stable and changing more quickly. These models should help companies deal with fluctuating
workforce requirement, make better use of the data they already have, and make sure that every
individual working on the project is working toward its objective. These kinds of versatile solution

help businesses deal with risks and be ahead in the competition market that is always variable.

The article by Komm et al. (2021) says that the COVID-19 pandemic did big changes in the ap-
proach of people work. This shows that we need a workforce model that is more adaptable and
versatile. The article makes it clear that we need a more flexible and dynamic model for our work-
force environment. The authors believe that the traditional ways of putting people in hierarchies
based on consistency don't work anymore since the pandemic. Companies need to focus on
speed, connection, and adaptability to stay ahead in the competition. Recognising how purpose
and identity affect an organization's culture and make its workers perform best is important. HR di-
rectors should make sure that the organization’s values are reflected when they hire, train, and
plan for future workforce. This will make sure that the company's goal is adhered and performed on

day-to-day purposes.

The article also suggests about how important it is for people ability to grow. It says that busi-
nesses should not have stringent hierarchies and instead of hiring the best people for the jobs that
will make them the more profitable, good analytics needs to be done, using of data to organise em-

ployees, and start seeing HR as a strategic partner instead of just a job that needs to be done.

The employee experience is another important task, and it is seen as a key element in how well a
business is done. The authors note that companies that prioritise personalised, meaningful experi-
ences established in shared purpose see stronger engagement and performance outcomes. HR is

seen as a central architect of this experience.

Finally, leadership and culture are highlighted as foundational elements for sustainable organisa-
tional change. Role-modelling by senior leaders and a clear, consistent approach to culture trans-

formation are shown to significantly develop the success rate of change initiatives.

2.3 Summary of Theoretical Framework

Currently in the construction industry, there are very few structured workforce management pro-
grams. If any human resource development is conducted on a project, it is usually in the form of

on-the-job training, with very few resources available at the project level for further training and



development of the workforce. There are extensive strategies and programs available in the Hu-

man Resource Development industry.

There is also a need for a structured workforce management strategy in construction that can be
used to effectively manage a workforce regardless of its skill level. The construction industry has
experienced a shortage of skilled craft workers and will continue to experience the short age un-

less revolutionary methods are put in place to address the problem.

The quality of management decisions at the tactical and operational planning levels can be im-
proved with dedicated optimisation methods and computerised decision support systems. Using
optimisation techniques and computerised decision support systems can help improve workforce
planning. These tools allow managers to make better decisions, plan resources more effectively

and reduce risks, especially in complex projects like Data centre construction.

There is not enough study on human resources planning in Data Centre development. Some prob-
lems, such bad forecasts, short deadlines, and not enough trained labour, have been highlighted
up in past research, but not in detail. It is imperative that these problems are understood and ad-

dressed in a timely and effective manner.

Based on research that has been conducted, it has been determined that traditional construction
practices must be combined with modern human resource approaches that have been introduced
into the industry in recent years. The industry can utilise modern workforce management strate-
gies, supported by digital tools in order to ensure the right staff are hired at the right time, an im-
provement in overall productivity and an improvement in construction site safety. These aspects

will ensure that the project is construction is completed in a timely manner.
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3 Methodology

3.1 Research Approach

This part describes about the study's design, methodologies, and methods for collecting data. It
also suggests how both primary and secondary data were gathered and the problems that came
up along the way. This section explains the reader what the research's goals and objectives are
and how they will be reached. The study addresses workforce planning problems in Data Centre
development and adopting a mixed-methods approach to obtain both important statistical trends

with significant insights.

This thesis applies a mixed-methods research approach, integrating both qualitative and quantita-
tive methodologies. This method was chosen because it combines the depth of qualitative insights
with the breadth and validation of quantitative data to give a full picture of workforce planning in
Data Centre construction. It primarily employs design-based research principles to develop a prac-
tical solution to a real-world problem. This combination is well-suited for exploring complex organi-
sational experiences and building context-specific tools, allowing for an in-depth understanding of

human factors.

Kandel (2020) defines qualitative research as ‘the collection, and interpretation of data by observ-
ing what people do and say’. Qualitative research can be collected from case studies, in-depth in-

terviews, and focus group discussions. The nature of qualitative research is exploratory and open-
ended, unlike quantitative research (Kandel, 2020). It helps us to understand the world that we live
in, by understanding social phenomena and human behaviour. Some types of qualitative research

are narrative research, grounded theory and case studies (Kandel, 2020).

Quantitative research is the collection of data that is analysed using mathematically based meth-
ods (Kandel, 2020). Quantitative is controlled and product oriented, and not open-ended and ex-
ploratory the qualitative research. Quantitative data is usually collected from questionnaires and
surveys. Some questions to ask in quantitative research are: How many? How much? How often?
The main disadvantage to quantitative research is that it is not exploratory and is unable to deal
with specific questions, it often lacks a human element, and the participants are seen as numbers
(Kandel, 2020).

A common distinction between qualitative and quantitative research lies in the nature of the data
and the types of questions used. Qualitative research typically focuses on words and meanings,
employing open-ended to explore participants’ experiences and perspectives. In contrast, quantita-
tive research emphasises numerical data, often relying on closed-ended questions to test hypothe-

ses and measure variables. (Creswell, 2009).
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Mixed research methods make use of both qualitative and quantitative research methods. The re-
searcher collects, analyses, and interprets both qualitative and quantitative data. Mixed research
methods allow the researcher to provide a more comprehensive understanding of a research ques-

tion, to increase the reliability of their research finding.

Creswell (2009) suggests that mixed methods research is an approach in which the researcher col-
lects analyses and interprets both quantitative and qualitative data, integrates the two approaches
in various ways and frames the study within a specific design. The target audience for the surveys
and interviews will be specific to data centre construction only. The roles will include human re-
source coordinators/managers, project managers, project schedulers, commercial teams, and
some others. It is important that the author reaches the target audience to prove that there are is-

sues with workforce planning within that industry.

3.2 Choice of Methods

The author selected the mixed methods approach, to achieve the outlined objectives of this thesis.
It combines both the benefits of quantitative and qualitative research. The author aims to use the
information gathered from the Theoretical Framework in Chapter 2, to explore gaps and issues us-
ing surveys and interviews. After all the information has been gathered, the author will then ana-

lyse the results and give recommendations and a conclusion, as shown in Figure 1 below:
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Figure 1. Research Methodology of this Study

3.3 Survey and Interview Design

The survey was designed as the primary tool for collecting workforce planning data. A survey is de-
fined as a structured set of questions completed by respondents to provide their views, experi-
ences, or opinions (Creswell, 2009). In this study, the survey collected both qualitative and quanti-
tative data by asking respondents about their experiences and perceptions of workforce planning in
Data Centre construction. The survey's purpose was very similar to the research goals, which
made sure that the information collected would be useful for figuring out how well workforce plan-

ning practices are working.

The way the question was presented was a key part of this research. The results depend on ask-
ing the right questions in a clear way. The structure and order of the questions were all carefully
chosen to make sure that the answers would be useful for research. This allowed the results to be

more reliable and accurate.

The survey was sent to professionals who works in Data Centre construction in Finland, since their

experience makes their answers directly relevant to the research. The target group included project
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managers, schedulers, and human resources from different construction companies. Project man-
agers look at the big picture of the project, schedulers make sure that things happen on time and
that workers are available, and human resources professionals handle hiring and making sure that
workers are willing to work. By combining different points of view, the study was able to gain a

completer and more balanced picture of the problems and best practices in labour planning.

The survey questions were designed to align with the goals of the thesis so that the data collected
would be valuable and essential. The author selected Google Forms because it's simple to use,
accessible and everyone can get access to it. This made it easy for people from other companies
to share the forms. Before the survey was sent out, it was tested to make sure that the arrange-

ment of the questions made sense and was easy to follow.

After the survey, a semi-structured interview was taking place to get additional information into the
workforce planning challenges in Data Centre construction. The author selected semi-structured
interviews because they provide rich, detailed qualitative data from constructional management.
This method is highly versatile, allowing participants to share their thoughts, experiences, and per-
spectives in their own words (Goffi, 2019). This method is particularly useful for uncovering factors

that impact workforce planning, especially those that are not easily detected through survey data.

The professionals interviewed by author were managers who had worked on a lot of important con-
struction projects like Data Centres. It was primarily important to have this kind of knowledge to
check and add to the results data. Their point of view was very helpful because they were respon-
sible of checking the project's quality and hiring people. They were also involved in many parts of
the project and decisions about who to hire. The questions were about the interviewee's job title,
their experience with different parts of a project, how they made hiring decisions, and the problems
they had with staffing levels, productivity, and planning for the workforce. The interview was able to
give more explanations and examples that backed up and built on the survey results because the

qguestions were set up this way.

This research successfully presented multiple workforces planning methodologies in the expansion
of Data Centre construction by integrating a systematic survey framework with the broad range of
interviews. This integration ensured that the results would highlight not only general issues but also

the specific challenges and strategies affecting workforce planning.

3.4 Research Problem and Development Task
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The key goal of this thesis is to create an efficient and accurate headcount model that will assist
Data Centre building project managers with estimating the necessary number of workers and their
management. This model asks developers to give them a more accurate way of estimating how
many workers they will need, which will improve project planning, lower risks, and help get com-

plex Data Centre facilities built on time and within budget.

The main research question of this thesis is about the specific constantly changing nature of build-
ing Data Centres, which makes it hard to plan for a traditional workforce. Data Centre construction
is different from other types of building, such residential, commercial, or public infrastructure pro-

jects, in that it has very tight deadlines and strict deadlines for completion (Jaillet, 2021). The rapid
global demand of digital services means that data centre must become operational with considera-
ble speed, shifting project timelines from flexible schedules to critical imperatives driven by market

readiness.

Furthermore, these projects are essentially complex due to their specialised technological require-
ments, particularly concerning high energy demands and complicated cooling system (Jaillet,
2021). Data Centres are built to run all the time, so they need strong power systems, advanced
cooling systems, and strict rules for how IT equipment should work together. To do this level of
work, you need workers with very specific skills that are different from those needed for general

construction.

The development task, therefore, involves the creation of a headcount model specifically tailored of
data centre construction staffing. This model will serve as a practical output of the research, de-
signed to improve workforce planning for these specialised projects by addressing the unique com-

plexities and tight constraints identified in the research problem.

3.5 Data Collection and Analysis

Data for this research was collected using two primary sources: anonymous online surveys and a

semi-structured interview:
Anonymous Surveys

The online survey was designed to gather quantitative data related to workforce planning in data
centre construction. The survey was administered using Google Forms, which allowed for anony-
mous participation. The survey link will be distributed via email with a clear statement about the

purpose of the research, the voluntary nature of participation, and the assurance of anonymity. The
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data collection period will extend from September 1st to September 14th. A total of 50 participants

were sent the survey and responses were automatically stored in Google Sheets.
Semi-Structured Interview

After the survey, a semi-structured interview was held with a manager who had worked on Data
Centre projects before. The interviews were held in a private office and lasted about 45 minutes.

The answers were written down and typed up in Microsoft Word.

The data was analysed in the following way:

e Survey Data Analysis

Quantitative data was used in Microsoft Excel. Descriptive statistics (e.g., frequencies, averages)
were calculated to summarise responses. In addition, cross-tabulations were used to look relation-

ships between categorical variables, such as workforce levels and project phases. (Alberti, 2024)

e Interview Data Analysis

The thematic analysis method was used to look at the qualitative interview data. We used this
method to find patterns, themes that came up repeatedly, and important insights about planning
the workforce. Thematic analysis was very helpful for putting together and breaking down the rich

qualitative data that was gathered during the interview. (Goffi, 2019).

The study used both qualitative and quantitative methods to get a full picture of workforce planning
in Data Centre construction. This method integration allows the study to confirm its results from dif-
ferent data sources providing both useful information and data-driven proof for making the Head-

count Model.
3.6 Research Limitations

Several limitations were identified in relation to the survey distribution. First, there is the possibility
of a low response rate, as some potential participants may not have the time or interest to com-
plete the survey, or may perceive the questions as not fully relevant to their professional context.
Second, the scope of the survey was limited to professionals within the construction industry,
which may restrict the inclusion of alternative perspectives from other stakeholders who also influ-

ence workforce planning in Data Centre projects.
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4 Results

This chapter shows the primary study results from two semi-structured interviews and a survey of
professionals who work on construction Data Centres. The analysis points out important ideas
about the number of workers, their productivity, and how well they were chosen. The results give a
balanced view of the problems and chances of managing labour on complicated construction pro-

jects in Finland by combining the detailed insights of experienced professionals.

The results suggest that there are both similar difficulties, such inaccurate scheduling and not
enough qualified workers, and differences in how workforce problems show up in different projects
and industries. These data are a good starting point for ideas and talks about how to improve

productivity and staff planning.

The purpose of this chapter is to offer a balanced and evidence-based evaluation of the present
condition of workforce planning in Finland's Data Centre construction industry. The next part of the
discussion and the suggestions are based on what we learnt from the research. They prioritise on
pragmatic methods to enhance workforce planning, elevate project performance, and ensure the

industry's long-term sustainability.
4.1 Semi-structured Interview Results and Findings

Two semi-structured interviews took place with experienced individuals in the field of large con-
struction project management. The same group of open-ended questions was used in both inter-
views to make sure they were fair and to let the interviewers compare their experiences in a mean-
ingful way. Both participants had been senior managers on complex projects, which taught them
how to get the most out of workers, deal with staffing issues, and hire the right individuals for chal-

lenging construction jobs.

The first person who was asked about their previous project, which they concluded in 2024. It took
a long time and was quite hard to build this big biopharmaceutical factory from a technical point of
view. The participant was in the project as the Project Quality and Turnover Manager. They were
the people in charge of the project from the start of the design process to the end. You had to be
active in the hiring process all the time in this job, notably in the quality department, where special-
ists were hired and sent to other trade sectors. The person being interviewed could observe how
decisions about how to manage people affect the success of projects and the results of delivering

projects since they were so busy.
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The individual who participated in the interview said that the productivity of the workers during the
main construction phase was "fantastic," especially given how often the designs and engineering
shifted. Even with these problems, the team was able to keep up a high level of productivity by
communicating well and planning their work in a flexible way. Productivity of project had to up dur-
ing the commissioning phase. One strategy to meet deadlines is to add more personnel to the
commissioning team. It highlighted how important it was to transfer resources around to meet the

needs of the new project.

Changes of the project’s design were one of the biggest difficulties that made it hard to move from
one phase of the project to the next. These modifications typically meant that work had to be done
again, more planning was needed, and personnel plans had to be adjusted, which means will take
more time and money. There were times when there were too many staff members to handle the
pressure of the schedule, especially when important deadlines were coming up. Included night and
back shifts to help lower traffic on site, to keep safety standards high, and keep productivity high

without overworking the resources that are available during the day.

There were also times when there weren't enough workers on the project. This was mostly be-
cause there weren't enough skilled workers in the construction sector. The company hired more
people from other parts of the country and from other countries to solve the problem. This solution
was necessary for keeping things moving forward, but it could make planning and getting things
done quite difficult. The person being interviewed said that the shortages were partly because the
workforce wasn't planned well at the beginning of the project and partly because there weren't

enough qualified workers when construction was at the highest level.

Quality control was another important topic that came up through the interview. The person inter-
viewed said that there were strict quality control measures in place and check installation work in
all parts of construction. Even though the project had strict limitations and the number of workers

could change, these processes were essential to keeping construction standards high.

There were also a few of problems that made the project less successful. The interviewee said that
the teams had trouble working together because they couldn't plan beforehand, had trouble sched-
uling resources, and had to deal without warning with equipment that broke down. These problems
often made the work duration longer and made the overall performance worse. The results show

that better use of planning tools and more accurate workforce forecasting could have helped avoid

many of these problems.
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The second person interviewed talked about what they learned while working on a big Data Centre
development project that included both new construction and renovations. It was one of the biggest
commercial construction projects in the area, and it took a lot of planning, advanced technical
skills, and careful coordination of the workers. The person being interviewed had important execu-
tive duties. In the beginning, they were the Building Management System (BMS) Package Man-
ager. Then they became the Commissioning Manager, which meant they were control of moving
the project from construction to commissioning. The participant claimed that they were only indi-
rectly involved in planning staffing and human resources during the building phase. But during the
commissioning phase, they had a lot more to do with arranging the personnel, assigning re-
sources, and keeping an eye on how well things were going. After this change in responsibilities,
the individual being interviewed could plainly understand how staffing decisions effect the outcome

of a project and how productive it is.

The person being interviewed said that the workers' productivity during the construction phase was
very low and not what they planned for. They thought that only four of the twelve hours they
worked each day were useful. There were a few big reasons why this didn't work out. It was very
hard to deal with the makeup of the workforce. Because of the project's needs and the contract,
many people had to be hired locally, even though many of them didn't have the technical skills
needed for such a specialized Data Centre project. The limitations required comprehensive on-site

training and mentoring, which delayed progress and decreased the overall quality of the work.

The project also hired people from all over the world, which gave it a workforce with a wide range
of cultural and professional backgrounds. This diversity made the team stronger by helping work-
ers learn new skills, but it also made it harder for them to talk to each other because of language
differences and different ways of doing things. At first, it was hard to work together because of
these cultural and language differences. But as time went on, workers got better at their jobs as
they learned more about how to communicate with people from other cultures, project standards,

and what was expected of them.

During the commissioning phase, productivity went up a lot compared to the construction phase.
The person who was interviewed said that this improvement was because the workforce was more
stable and experienced. The project kept trained workers from the construction phase and hired
new, highly skilled specialists who knew a lot about Data Centre technologies. Even with these

changes, the commissioning phase was still three months behind schedule. The interviewee said
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that the main reason for the delay was that problems with quality were found during construction
and had to be fixed before the facility could be used. They said that many of these problems could
have been avoided if there had been better quality control and more active supervision during con-

struction.

The quality of the workers and the way they were chosen were also big problems. The person who
was interviewed said that the hiring process was bad and that some workers lied about their skills
and experience. Because of this, some workers had to be fired and replaced, which slowed down

progress and pushed back deadlines even more.

Overall, the interviews showed that running a big Data Centre or industrial project with a lot of
workers is hard because of things like planning, finding the right skills, dealing with cultural differ-
ences, and meeting project-specific needs. Both professionals stressed that good planning, accu-
rate forecasting, and clear communication at all stages of a project are necessary for getting good
results and keeping up productivity. Using strategic workforce planning frameworks that bring to-
gether human resource management, project scheduling, and quality assurance practices can help

organizations work better and do better in the long term.

4.2 Survey Results and Findings

To verify the qualitative insights collected through the semi-structured interviews, a survey was dis-
seminated to 60 experts in the Data Centre building sector, yielding 35 completed replies and re-
sulting in a response rate of roughly 58%. People who answered came from many different types
of organizations, including primary contractors, sub-contractors, engineering firms, and even from
client side. This made sure that there were a lot of various points of view. Some of the participants
worked in the field as project managers, HR and recruitment specialists, procurements and health
and safety coordinators. This highlights how different and cross-disciplinary may be Data Centre

construction projects.

The answers to the survey were different because each person answered based on their own ex-
periences. Question 12 in Section 1 asked. "Did you help decide how many people would work on

this project?" People who said "Yes" were forwarded to Section 2, and people who said "No" were
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referred to Section 3, which featured questions that were related to their participation. Everyone
who took the survey finished Section 4, despite which way they proceeded through Sections 2 or 3.
The survey collected the proper information from each person since it asked different questions

based on their function and level of experience.

The purpose of the study was to gather data on key aspects of workforce development and man-
agement, including staff numbers, productivity, knowledge sets, and work quality. The primary ob-
jective of the study was to identify common patterns and balance them with the qualitative findings

from the interviews.
4.2.1 Workforce Planning Gaps

The survey brought to light a number of major problems with workforce planning in data center de-
velopment projects. Many people who answered said that their hiring practices were often informal,
didn't work, and were based more on the experience of the person or team than on systematic,
data-driven methods.

About 65% of the people who took part said that their companies either didn't have a clear plan for
their workforce or mostly used "experience-based" methods that project managers came up with. A
smaller group said that their companies used formal tools like Primavera P6 or resource-manage-
ment software. This shows that planning for labour is mostly reactive and based on the needs of

the current project, not on long-term predictions and models.

Even though there were these problems, the people who answered said they were very willing to
use new tools and methods. Most said they would be willing to use models like the Headcount
Model, which shows that they are ready to change how they hire and train people if they get the

right tools and training.

Overall, the results show that workforce planning in the Data Centre construction industry is still not
very developed and is not always consistent. There is not much use of formal planning methods or
digital tools. The results also indicate that professionals recognise these shortcomings and show
willingness to adopt more systematic models, such as the Headcount Model, to improve forecast-

ing accuracy, resource allocation, and overall project efficiency.
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m Yes

No

Figure 2: Section 2 Q22 - Have you heard of a Headcount Model used for workforce planning?

As shown in Figure 2 above, “when asked whether they were familiar with the concept of a Head-
count Model, a structured analytical tool designed to forecast workforce requirements based on
project scope and timelines” only 67% respondents answered “Yes”. This indicates limited aware-
ness of formal workforce planning models among professionals working in Data Centre Construc-
tion.

m Yes

No

Figure 3: Section 2 Q23 - Would you or your colleagues (that are involved in workforce planning)

be open to using new tools, such as the Headcount Model?

However, there was strong openness to adopting new tools and approaches. In response to

whether they or their colleagues would be willing to use innovative solutions such as the
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Headcount Model, 83 % respondents answered “Yes” and only 17% respondents said “No”. (see
Figure 3). This suggests a positive attitude toward modernising workforce planning, provided that

appropriate tools and training are made available.
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Figure 4: Section 2 Q18 & Section 3 Q31 - In your opinion, what are the primary drivers of staffing

issues in data centre construction. Select all that apply.

As shown in Figure 4 above, respondents were also asked to identify the primary drivers of staffing
issues in Data Centre construction. Some frequently selected factors were:

1) Poor planning and inaccurate forecasting,

2) Pressure to meet project deadlines

3) Lack of skilled labour in specialised technical areas.

These responses are consistent with the interview findings, where both professionals cited poor
forecasting, unbalanced staffing levels, and skill shortages as major constraints to productivity and

project delivery.

A large weighting can also be seen to respondents who cited staffing issues to those that “didn’t
have staffing issues”. This indicates that “staffing issues” are prevalent and experienced on most

projects.
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4.2.2 Causes of Staffing Issues

The survey results showed that there were several factors that were related to each other that
made staffing difficult on Data Centre construction projects. These results support what was said in
the interviews, where both participants said that bad forecasting, planning problems, and a lack of

workers were all ongoing problems that made it hard to keep the workforce stable and productive.

Figure 4 shows that the most common reasons for staffing problems were bad planning and wrong
forecasting. More than half of the people who answered said that bad planning was the main cause
of workforce imbalances same number suggested that incorrect forecasting was also a significant
factor. Many of the people who answered Figure 4 said that staffing decisions were often made on
the fly, based on the needs of the project at the time, rather than on long-term planning or predic-
tive modelling. This agrees with what the Workforce Planning Gaps report said earlier: many peo-

ple said there were no formal headcount models or structured planning tools.

Another important thing that was found was how stressful it is to meet project deadlines. Respond-
ents said that managers often had to make quick staffing decisions because projects moved
quickly and construction phases overlapped. This made it possible to hire too many people at
times. This strategy reduced the possibility of schedule delays temporarily, but it frequently re-
sulted in overstaffing, increased expenses, and decreased overall efficiency. The people who were
interviewed said the same things that these results showed. They both said they made choices
based on the schedule and that resources didn't match up between the different stages of the pro-

ject.

Individuals hired by subcontracting companies noted the difficulty in locating qualified workers. Fig-
ure 4 indicates that around one-third of respondents reported a frequent shortage of skilled labour.
It was stated that expertise in electrical systems, mechanical systems, and commissioning is es-
sential for working on Data Centre projects. Respondents indicated that while locating general la-
bour may not be excessively challenging, identifying individuals with the requisite skills and certifi-

cations remains difficult.

The data demonstrates that staffing challenges arise from weak forecasting methodologies, the ne-
cessity for rapid decision-making under time constraints, and lack of functionally trained personnel.
These problems show that we need to do more systematic workforce planning, use digital forecast-
ing tools like headcount models, and work more closely together on Data Centre projects between

planning, procurement, and human resources.



24

4.2.3 Staffing Patterns

The responses to the survey showed that different persons had different experiences with the num-
ber of workers on the Data Centre development projects. Some people who responded stated that
they noticed evident incidents of too many workers, while others said the number of workers was
mainly balanced or sometimes too few during of high activity. This difference shows that staffing
problems aren't the same for all Data Centre construction projects. Instead, they depend a lot on

how big the project is, how tight the schedule is, and how many skilled workers are available.

The survey data showed that a lot of projects had too many workers at the beginning of construc-
tion, with many of them doing the same or similar tasks. People who answered said that having too
many staff members often caused delays, poor task assignment, and roles that were too similar.
Also, having too many people on staff made housing, transportation, and site facility costs go up.
These problems show that a lot of projects still use gut feelings instead of data-driven methods to

plan their workforces, which leads to wrong estimates of how many workers are needed.

On the other hand, some people responded that there weren't enough workers during the later
stages of construction or commissioning. This was especially true for subcontractors, who had a
hard time finding qualified workers as the project deadlines got closer. In a lot of cases, not having
enough skilled workers made work less productive, took longer to finish projects, and put more

stress on the workers who already existed workforce.

Overall, the data reveal that the way personnel is used changes a lot at different stages of the pro-
ject. In many situations, not being able to predict and respond to changes in the schedule led to
cycles of both overstaffing and understaffing. This modification made the project less efficient and
proved that planning for workers and resources is still a concern when it comes to managing major

Data Centre projects.
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Figure 5: Section 3 Q26 - How often did you see your colleagues waiting around for instructions or

work?

Figure 5 above shows that 74% of respondents said that workers often sat around doing nothing,

waiting for instructions or tasks, during Data Centre construction projects.

0
1 = Always
= Sometimes
= Rarely
Never

Figure 6: Section 3 Q28 - Did you experience any downtime due to too many workers being

present on-site?

As shown in Figure 6, most respondents reported that they rarely experienced downtime caused
by having too many workers on-site. This may reflect situations where project schedules changed
suddenly or where staffing levels were not well adjusted to daily site needs, leading to short

periods of reduced productivity.
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m Yes frequently
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Figure 7: Section 3 Q29 - On the project, did you notice duplicate roles? (E.g. two administrators

doing over-lapping tasks)

As shown in Figure 7, 66% responses were evenly distributed regarding the presence of duplicate
roles on Data Centre projects. The results show that job duties may not always be clearly defined
or well-coordinated, which can lead to inefficiencies like two people doing the same thing. This
finding confirms previous observations that erratic workforce planning and insufficient collaboration

among departments can lead to unneeded job losses.

4.2.4 Project Phases Most Affected

The survey results showed that workforce-related issues had the greatest impact during the con-
struction and commissioning phases of Data Centre projects. the individuals who answered noticed
that these stages often had problems including too much time off, everyone doing the same work,

and not knowing who was expected to do what.

Many people said that these problems were caused by poor coordination between trades, late de-
sign updates, and changes to the schedule at the last minute, which made it hard to accurately
plan labour needs.

Most people rated the productivity of the workforce between 3 and 5 on a scale of 1 to 5, which
means that the work was generally good. But some people who answered said that productivity
went down during the commissioning phase, when projects got more complicated and needed
more coordination. Since commissioning involves technical testing and integration of multiple sys-

tems, even small design or planning delays were said to slow down progress.
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Figure 8: Section 1 Q5 - What phase of the project are/were you involved in? Select all that apply.

As shown in Figure 8, 55% respondents were involved in the construction phase of Data Centre
projects, with 30 participants selecting this option. This indicates that most professionals contrib-

uting to the survey had direct, hands-on experience with the practical execution of projects.

These results suggest that the survey captured a wide range of perspectives from different stages
of the project lifecycle, but with a strong emphasis on the construction stage. This is especially im-
portant because many of the challenges related to workforce planning and productivity become

most evident during the construction phase, when labour demand is at its highest and coordination

is most critical.
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Figure 9: Section 1 Q6 - If you were on the Design / Planning stage, how would you rate your

productivity during this stage of the project?
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Figure 10: Section 1 Q7 - If you were on the Construction stage, how would you rate your
productivity during this stage of the project?

Figure 10 shows that multiple individuals also said that there were idle labour and resources being
used incorrectly throughout the construction phase. In some cases, teams who finished their work
early had to wait for new tasks or approvals, which caused extra downtime and expenses. This
problem was especially hard to deal with on big projects, as transport, accommodation, and site

facilities added a lot to the total costs.
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Figure 11: Section 1 Q8 - If you were on the Commissioning stage, how would you rate your

productivity during this stage of the project?

= Never = Rarely = Sometimes Often Always

Figure 12: Section 3 Q26 - How often did you see your coworkers waiting for work or instructions?

Figure 12 shows that 74% of the participants reported that they infrequently or occasionally noticed
employees awaiting instructions. A fewer proportion of respondents indicated that this was occur-
ring frequently or briefly.

The results point out that delays caused by confusing assigned tasks or communication delays
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persist as a significant issue on site. The amount of these events indicates that coordination and

control may be poor, therefore weakening the project's overall productivity.

Design / Planning Construction Commissioning

Figure 12: Section 3 Q27 - If you answered 'Often’ or 'Always', during which phase(s) did this

occur?

The survey results show that people have similar preferences to what they said in the interviews.
Both interviewees noted that the transition from construction to commissioning is one of the most
challenging stages of large projects. This phase of construction often involves managing changes
to the schedule, the design, and the project workforce. This data shows that if there isn't careful
planning and coordination between phases, production levels are likely to fall during these

important parts of constructing a Data Centre.

4.2.5 Communication & Coordination

Survey participants said that communication and collaboration were among the most critical factors
influencing workforce efficiency in Data Centre construction projects. Many respondents indicated
that managers, contractors, and subcontractors sometimes failed to communicate effectively, re-
sulting in confusion over timetables, responsibilities, and labour requirements. Therefore, projects
had to hire unnecessary personnel, wasted time, or duplicate efforts due to delayed information
dissemination.

Many participants said that important contractors and subcontractors need to be involved earlier.
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Survey respondents believed that early involvement of all primary stakeholders would ensure align-

ment in design, planning, and implementation efforts.

Before construction starts, this method would also make it easier to find possible resource short-

ages or responsibilities that are the same.

Several professionals also emphasised the need for better visibility of project schedules and pro-
gress updates. They suggested that using shared digital platforms or collaborative planning tools
could enhance transparency and help teams coordinate could reduce inefficiencies, minimise re-

work, and achieve smoother transitions between project phases.

In summary, the findings indicate that strong communication and early coordination are essential
for avoiding extra labour costs and maintain high workforce productivity throughout Data Centre

projects.

Table 1: Section 2 Q24 - How could communication between project managers and subcontractors

be improved to avoid overstaffing?

At Contract evaluation, Project Managers should be consulted. Subcontractors are to ad-
vise/collaborate with the Project Manager if changes to their Resource profiles is needed

Visibility of the planned versus actual and adjustment needs to be communicated more fre-
quently say on a weekly basis to better plan resources.

using planning tools and controlling the actual works on site and plan the workload

Better understanding of schedule and time impact to project progress caused by delays onsite
with both vendor and trade partners
By planning for future risks and opportunities, they can estimate staffing needs more accu-
rately.
Clear and concise construction requirements. Clear distinction between construction require-
ments and commissioning requirements.

Respondents gave a few useful tips for improving communication between project managers and
subcontractors to avoid overstaffing, as shown in Table 1. A lot of people said that project manag-
ers need to be actively involved in contract evaluation to make sure that any changes to resource

needs are communicated to subcontractors.

Using planning tools well and keeping a closer eye on what happens on site were two of the most
important ways to manage workloads. Participants said that both vendors and trade partners would
be better able to plan and adjust staffing levels, ideally on a weekly basis, if they had a better un-
derstanding of how schedule changes affect progress. This would help align workforce develop-

ment with project needs.
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4.2.6 Innovation

The survey results showed that a lot of people in Data Centre construction were interested in using

new technologies and tools to make workforce planning better.

Many of individuals who took part in the surveys knew that technologies based on data could make
better forecasts about staffing needs, find skill gaps, and help balance workloads at different
stages of a project. These kinds of tools could also enable project teams try out different planning
scenarios, see how changes to the timetable affect the project, and deal with unexpected work-

force changes.

Respondents also said that new ideas in workforce planning would not only make staffing deci-
sions more accurate, but they would also make them more open and accountable. Companies
could improve coordination between departments and lower the risk of both overstaffing and un-

derstaffing by using measurable data instead of speculation.

= Yes

No

Figure 13: Section 2 Q23 - Would you or your colleagues (that are involved in workforce planning)

be open to using new tools, such as the Headcount Model?

As shown in Figure 14, 83% respondents expressed openness to using artificial intelligence (Al) or
a Headcount Model to support forecasting and decision-making processes. This shows a growing
awareness among industry professionals that traditional, experience-based planning methods are

no longer sufficient for managing the complex labour demands of large-scale projects.
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Figure 14: Section 2 Q25 - Would you support the use of Al in workforce planning?

Overall, the results suggest that there is a clear willingness within the industry to explore modern
digital solutions such as Al assisted workforce planning and headcount modelling. This shows a
support to make labour management more efficient and strategic in Data Centre construction sec-
tor, as shown in Figure 15. This openness reflects a growing recognition that traditional, experi-
ence-based methods are no longer sufficient for managing complex labour demands in large-scale

projects.

4.2.7 Roles

The results of the survey showed that many professionals who worked in constructing Data Cen-
tres were interested in applying new tools and technology to improve workforce planning.

A lot of the people who took part knew that tools that use data could help them guess better about
how many people they would need, uncover skill gaps, and make sure that all parts of a project
had the right amount of work to do. These technologies could also help project teams perform dif-
ferent planning scenarios, assess how schedule changes impact progress, and respond more
quickly to unexpected workforce challenges.

Participants who worked on the most recent Finnish data centre project were asked about the type
of business they were employed in or had managed. The aim of this inquiry was to gain a deeper
understanding of their work experience and the diverse perspectives they brought to the study.
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The research included people from different roles and levels of the organization to make sure that
the analysis showed how complicated and varied managing a workforce is on big construction pro-
jects. The variety of people who answered the survey also made it possible to make meaningful
comparisons between how main contractors, subcontractors, and clients plan, coordinate, and

communicate with their workers in Data Centre settings.

= Main Contractor
= Subcontractor
Design

Client

Figure 15: Section 1 Q2 - What type of organisation did/do you manage or work for on the most

recent Finnish data centre project?

Figure 16 shows that 67% of the people who took part were from main contractor companies, while
a smaller number were from subcontractor companies and client companies. This mix gave a well-
rounded view of workforce planning and management practices from people who were involved in

different levels of the project.

= Human Resouces (HR)
m Health & Safety

= Project Manager

= Construction Manager

Quantity Surveyor

Engineer

4 Other

Figure 16: Section 1 Q3 - What was/is your role in the company?
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Figure 17 above shows that the survey got responses from a wide range of professionals working
in the Data Centre Construction field. The people who answered the survey had different jobs,
such as project manager, engineer, quantity surveyor, health and safety officer, human resources
officer, and procurement officer. This broad range of job functions provided us important infor-
mation about how people in different fields see problem with workforce planning. For example, pro-
ject managers and engineers often talked about problems with scheduling and productivity, while

HR professionals talked about problems with hiring, matching skills, and making predictions.

=0-50
= 50-100
100+

I'm not sure

Figure 17: Section 1 Q4 - How much staff in your company, worked on the project?

The findings were more reliable because there were so many different roles and organisational
backgrounds. This made sure that the results showed a wide and realistic picture of how people

are currently managing their work in Data Centre Construction.
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5 Discussion

This chapter looks at the main findings of the research in relation to what is already known about
managing workers, productivity, and planning the workforce for Data Centre Construction projects.
The goals are to explain the survey and interview data and show how workforce planning affects

productivity and the success of the project. The discussion is based on four main ideas:

1) Problems with predicting and planning for the workforce
2) Causes of staffing issues
3) Communication and coordination

4) Openness to innovation

These topics address common problems with staffing for Data Centre construction projects, and

they also show how could help planning, coordination, and new technology.

5.1 Workforce Planning and Forecasting Gaps

The study showed that planning for personnel on Data Centre projects regularly suffers from confu-
sion and discrepancy. A lot of the people who took part said that their projects didn't have clear
staffing plans and had to rely on their own experience. It tells us not a lot of people are using digital

tools like Primavera (P6) for planning based on data yet.

Both the surveys and the interviews showed that they had the same problems: last-minute
changes to project schedules, teams not talking to one other well, and not using properly forecast-
ing tools. These issues regularly resulted in the organization having either an excess or a defi-
ciency of staff at various times, adversely affecting production and increasing expenses. The inter-
views, especially with the people responsible for each of the commissioning phases, showed that
making incorrect forecasts about the workforce caused problems later, such as delays and poor

work quality.

The results show that even though more people are starting to understand how important struc-
tured workforce scheduling is, the Data Centre construction sector in Finland still isn't very good at
using systematic, tool-assisted planning methods. To close this gap, project managers and sub-

contractors could use digital tools like a Headcount Model to make forecasts.



37

According to Vulpen (2024) points out that such schedule pressure often leads to quick fixes in-

stead of smart workforce management.

5.2 Causes of Staffing Issues and Project Phase Patterns

People who answered said that the main reasons for staffing problems were bad planning, bad
forecasting, and always having to meet tight deadlines. Several respondents noted that managers
often had to hire more people than necessary because project deadlines were too tight. They were

nervous of delays, so they didn't want to rely only on a carefully planned workforce strategy.

Another major challenge was the shortage of skilled workers, particularly for specialised roles.
Staffing issues were evident during both the construction and commissioning phases. Many re-
spondents observed periods of overstaffing, which led to overlapping tasks, wasted time, and
higher costs for on-site facilities and accommodations. Conversely, understaffing happened when
there were insufficient skilled workers or multiple tasks needed attention at the same time. These
changes indicate that workforce planning does not always align perfectly with project schedules or

risk management strategies.

The interviews also made it clear that making personnel decisions on unexpectedly could hurt the
whole project. For instance, problems with quality control that came up during construction, such
as not having enough staff or workers, often delayed the commissioning phase and changed the
overall schedule. This shows how important it is to plan the workforce strategically so that the right
skills are available when they are needed. One participant said, "We had enough people at one
point, but not always the right people at the right time." This shows how important it is to match the

right people with the right tasks at the right time for both short- and long-term project needs.

In general, staffing issues on construction sites happen for several reasons, such as tight dead-
lines, a lack of skilled workers, and quick decisions made by managers. To deal with these prob-
lems, project planning, workforce forecasting, and risk management need to be better integrated.

This means that the right people with the right skills need to be there at the right time.
5.3 Communication and Coordination Challenges

One of the most important things that affected how well the people on the Data Centre construction
projects did their jobs was how well they talked with each other. Several people who answered
said that problems with communication between people working on the project usually caused de-

lays, rework, and the wrong use of resources. They also said that contractors should be hired



38

earlier in the project so that there is enough time to plan and put everything together. People also
thought it was important to make it easy for project managers, subcontractors, and suppliers to talk

to each other so that there wouldn't be any confusion or roles which were too similar.

These findings align with Showry and Manasa (2014), who argue that leadership communication
and cross-functional coordination are critical and cross-functional coordination are critical compo-
nents of effective workforce management. When leaders are clear about what they want and tell
departments to talk to each other, it's more likely that everyone will agree on goals, deadlines, and
how to use resources. However, when communication breaks down, it can mean doing the same
tasks again, having too many responsibilities and not knowing how to prioritise staffing. These
kinds of problems not only slow down progress, but they can also make team members angry,

which can hurt morale and engagement

To solve these problems, organizations should use more structured communication and coordina-
tion systems that promote openness and consistency during all stages of a project. Regular coordi-
nation meetings, a single reporting system, and common digital planning tools could all help people

work together better and make sure that staffing needs are explained clearly.

Also, training for leaders and managers that focuses on intercultural communication, solving con-
flicts, and making decisions together would help project managers lead teams with people from dif-
ferent backgrounds. By improving collaboration tools and making sure that everyone knows what
their responsibility is, companies can improve project performance, cut reduce waste, and make

the Data Centre construction industry work better together.

5.4 Openness to Innovation

The interviews and survey both show that professionals in the Data Centre construction industry
are open to adopting new approaches to workforce management. While many still rely on tradi-
tional, experience-based methods, there is a clear open to explore digital tools and innovative solu-

tions that could improve staffing efficiency and enhance accuracy of forecasting.

Many survey respondents expressed interest in using models such as the Headcount Model or Al-
based planning tools to support decision-making. This openness reflects an awareness that digital
solutions can help optimise labour forecasts, manage resources more effectively, and reduce the

risks during critical project phases.
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Interviewees also noted that current planning methods often fall short because they lack sufficient
time, fail to provide accurate predictions, and do not offer a comprehensive view of all relevant
data. They suggested that analysing real-time project data, trends, and performance indicators

could improve workforce planning and help anticipate future staffing needs.

However, the results also indicate that openness to new ideas does not automatically translate into
practical implementation. Many organizations still lack the necessary digital tools, training, or man-
agerial support to effectively integrate new technologies into existing planning processes. This
shows that testing, using, and improving new planning tools is one extremely critical item that

needs to be done during the construction time of a Data Centre.

To move forward, businesses could start with small test project. They could use workforce planning
tools like Headcount Models or Al-assisted platforms. You could try out these tools in one phase of
a project and then use them on more sites once they have been shown to work. Training recruiting
managers and project planners will also help make sure that these technologies are used correctly

and all the time.

In short, the research shows that the Data Centre building business is open to try new ways of
managing its workers. Even while traditional methods are still the most common, many people
agree that digital tools and planning based on data can greatly improve reliability, openness, and
productivity. Promoting the gradual application of new digital technologies will help organisations
go from responding to difficulties with their workers to planning better, which will lead to better pro-

ject results and a greater competitive advantage in the Data Centre construction business.

5.5 Recommendations for workforce planning

The results of this study show that it is very helpful to group labour needs by stakeholder group
and project phase. There are a lot of people who work together to build a Data Centre. These peo-
ple include planners, main contractors, subcontractors, HR specialists, and commissioning teams.
Each of these groups has different needs, wants, responsibilities, and levels of risk. You need to

know how manage people if you want to be a good leader.

The research results clearly indicate that stakeholders experience different workforce challenges at
different stages of the project lifecycle. During the construction phase, the main contractor and
subcontractors typically require a large volume of labour with varied skill levels. Many of these

roles can be filled relatively quickly and usually locally, and unskilled or semi-skilled labour is often
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more accessible. Because of this, the risk associated with short team understaffing in construction

may initially appear low.

However, the interview findings show that this assumption can be misleading. If the wrong people
are selected during construction for example, workers with insufficient skills, falsified certifications,
or poor-quality performance, the impacts are not limited to the construction stage. Poor workman-
ship creates defects and unresolved issues that push delays into the commissioning phase, where

the situation becomes far more critical.

The commissioning phase requires highly specialised, technically competent professionals, and
these skills are significantly harder to source at short notice. Any labour gaps during commission-
ing pose a much higher risk because commissioning activities must be completed within tight regu-

latory, technical, and client-driven deadlines.

Different stakeholders have different needs across these phases:

¢ Main Contractors require consistent visibility of staffing numbers, productivity, and schedule
impacts and risks. They must balance cost control with ensuring teams are adequately allo-
cated to meet deadlines.

e Subcontractors often face pressure to provide additional workers at short notice to com-
plete project phases completion. Their ability to plan is limited when project schedules
change unexpectedly.

e HR and planners need tools that help them make accurate predictions and tell them early
on what skills they need, especially for commissioning roles that need to be filled well in ad-
vance. They also need to deal with the risks that come with the number of workers that the
contractors give them.

¢ Commissioning Teams need a stable, high-performing workforce with verified technical

competence. They depend heavily on the quality of construction output.

To avoid the risks that may result from poor planning of the above requires stronger cross-stake-
holder communication, early engagement of contractors, structured planning sessions, and open

reporting of workforce predictions.
5.6 Own Learning Reflection

In relation to the topic of this research, | gained a deeper understanding of the Data Centre Con-
struction project lifecycle, and the critical role of workforce risk management plays to ensure suc-

cessful project completion. | learned that even small staffing issues during the early phases can
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lead to major delays and productivity challenges later in the project. The interviews were particu-
larly valuable in demonstrating how leadership, communication, and HR planning shape project
success. | have also developed a clearer appreciation for the importance of aligning the needs of
different stakeholders and improving communication to avoid misunderstandings, especially in mul-

ticultural environments.

From a personal perspective this work has given me an insight to the importance and benefits of
the implementation of thorough research methods. The learning process has shown me that the
research | have applied here and the skills | have learned in this body of work are not just benefi-
cial for my academic endeavours but are also beneficial in all areas of my working life. This was
shown when carrying out the background research and from analysing the data (from both the in-
terviews and survey) it was soon clear that themes highlighting issues and risks were very com-
mon and it was apparent that organisations appear to share the same issues relating to workforce
planning. Without thorough research this commonality would be missed, and the opportunity to im-
prove working methods and efficiencies would also be missed. Previously | would only analyse and
consider variables and experiences within my own organisation and department, | now fully under-
stand and appreciate the benefits of research and am confident of applying these skills in my future

endeavours.

The thesis has used ChatGPT and Copilot Al applications for proofreading only, the results were
only used for comparison to my own work. The analysis and interpretation of the data, and all final

decisions regarding content were carried out independently by the author.
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6 Conclusion

This study highlights that effective workforce planning in Data Centre construction requires a struc-
tured and adaptable approach that recognises varied needs of numerous stakeholders and disci-
plines. The results show that everyone who worked on the project, from the main contractor to the
subcontractors and clients, has their own problems with managing their workforce needs. So, any
suggested Headcount Model should be able to deal with these differences and meet the specific

planning and operational needs of each field.

The research also shows that the risks and staffing needs are very different between the construc-
tion and commissioning phases. During construction, mistakes in estimating the number of workers
needed or making bad predictions can lead to too many or too few workers, which can directly af-
fect costs and productivity. In contrast, the commissioning phase needs a smaller team with very
specific technical skills, which makes it harder to find qualified people and raises the risk of delays

or failures in the project.

The interviews showed how these problems really affect people. Both professionals said that even
when workers are very productive during construction, problems often come up later in the com-
missioning phase because of wrong headcounts and not enough planning earlier in the project. For
example, the first person interviewed said that there were times when there were too many staff
members because of schedule pressures and bad forecasting. They also said that there were
times when there were too few staff members because there weren't enough skilled workers. The
second interviewee said that, in general, the lack of qualified local workers and the need for differ-
ent international teams to work together on big, complicated projects caused problems with com-

munication, quality standards, and scheduling.

These accounts support the idea that any effective workforce planning approach, especially a
Headcount Model must be able to handle the realities of large-scale, multicultural, and multi-phase
projects. A single solution would not be sufficient. Alternately, the model should have so adaptable
functions that allow for phase-specific adjustments, reflecting the unique staffing needs and consid-

ering the risks during a project’s construction and commissioning phases.

The main conclusion from the research is that s that the risks and skills needed for construction
and commissioning are very different. During the commissioning phase there are usually more
workers, they are less specialised, and they are more likely to have to deal with changes in the
timetable of the project. The commissioning phase also needs a small, highly skilled staff that must
be ready to go at the correct time. Poor headcount management during construction, including

wrong forecasts or delays, can have a direct impact on when the project is ready to be
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commissioned. If construction work falls behind schedule, commissioning workers may have to
wait around on site, which wastes resources and slows down the process. So, people for commis-
sioning must be planned and hired far in advance, but they must also be based on reliable data

about the project's development.

The research additionally suggests that the availability of skills is an essential factor of workforce
risk. It gets difficult to find qualified workers as the level of skill needed increased. Because lack of
skilled workers makes the risks with cost, schedule, and quality even more. Both professionals who
were interviewed said that when project demands were high, companies often had to onboard em-
ployees from other countries or use subcontractors. This made situation more complicated and
made it more difficult to coordinate. So, a headcount model should not only keep track of how
many people are on the job, but also their skill levels, risk levels, and methods of acquisition to

make sure that the workforce is as dynamic as the project.

Interaction and collaboration are also key factor for how well employees does their job. Surveys
and interviews discovered that between project managers, subcontractors, and trade partners
communication lacked. This leads to a problems like confusion, overlapping roles, and delays,
which did especially not result good within teams which had people from different cultures. Any
workforce planning should have ways for clear communication, like visual dashboards or connec-
tions to project scheduling software, so that stakeholders can keep a track on staffing and make

the necessary changes.

Many people who participated in the survey described that they were open to trying new aspects,
and a lot of them were attracted towards digital forecasting tools like Al-assisted Headcount Mod-
els. This also shows that the construction industry is ready to adopt data-driven tools to go forward
thinking workforce management, analyse future risks, make the best out of resources, and get the

best project results.

In short, this study demonstrated that modern Data Centre construction needs a powerful and relia-

ble Headcount Model. Such Model should include:

¢ Recognise the differing needs of various stakeholders and disciplines.

¢ Include functions to assess and manage risks specific to each project phase.

e Account for difference in skill set requirements and labour availability.

o Facilitate proactive coordination between construction and commissioning teams.

¢ Integrate communication and forecasting tools for real-time planning and adjustments.
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By implementing these principles, organisations can improve workforce management practices,

enhance productivity, and reduce the costly inefficiencies caused by poor headcount planning.

Ultimately, a well-designed Headcount Model would make Data centre construction projects run
more promptly, improve forecasting ability and create a stronger workforce planning. It would be

valuable both for planning tasks and managing their execution.
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Appendices

Appendix 1. Survey questions

Evaluating Overstaffing Challenges in Data Centre
Construction: A Headcount Model Approach

This research is part of my final year thesis, studying a Masters degree in Business Administration and Human Resources, with a focus on
understanding the challenges related to staffing issues within the Data Centre construction industry.

Your participation in this anonymous survey will provide valuable msights into the current state of Data Centre construction in Finland and help
identify areas of improvement with staffing. Thank you for taking the time to participate in this important study.

Total Sections: 2/3
Estimated time completion: & = 10 minutes

Anonymouns?: Yes

* Indiratec renuired nuactinn

1.  Have you worked on a data centre construction project within the last 5 years? *

Mark only one oval.

Skip to question 2

Introduction

2. What type of organisation did/do you manage or work for on the most recent Finnish data centre project? *
Mark anly one oval.

) Main Contractor
Subcontractor
) Design
) Client

) Other:

3. What we

1s your role in the company? *
Mark only one oval.

) Human Resouces (HR)
! Scheduler
) Health & Safety
) Administration
7 Project Manager
) Construction Manager
) Commercial Manager
D) Quantity Surveyor
:-' Engineer

) Other:



4. How much staff in your company, worked on the project? *
Mark only one oval.
C Do-s0
50-100
100+
\' I'm not sure
5.

6.

7.

8.

What phase of the project are/were you involved in? Select all that apply. *

Check all that apply.

] Design / Planning
I:l Construction

I:l Commissioning

If vou were on the Design / Planning stage, how would you rate your productivity during this stage of the project?

Mark only one oval.

Very WVery High

If vou were on the Construction stage, how would you rate vour productivity during this stage of the project?

Mark only one oval.

Very Wery High

If vou were on the Commissioning stage, how would you rate your productivity during this stage of the project?

Mark only one oval.

Very WVery High

How would you rate the productivity of your colleagues? *

Mark only one oval.

Very Very productive

48



10. Have you noticed an overstaffing issue within your company? *

Mark only one oval.

Yes

No

11, Ifyou said 'No' to the previous question, was your company understaffed on the project?

Mark only one oval.

) Yes

T noticed no issues

12, Were you involved in the planning of staff numbers for this project? *
Mark only one oval.

)Yes  Skip to question 13

~ INe Skip to guestion 26

Construction Project Staffing

13.  Did the project have a documented staffing plan before arriving to site? *

Mark only one oval.

,l.»" Yes

) No

Ry
I'm not sure

14.  Did/does your company use any workforce planning tools to plan staffing numbers for a project? *

15. *
Were there any labour laws, union regulations, government or industry incentives that affected workforce planning?

Mark only one oval.

Yes
) No

JI'm not sure
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16.  Were staffing levels adjusted during the project? If yves, how frequently? *
Mark only one oval.

) Often
: / Occasionally
D Rarely

| Never

) I'm not sure

17.  If you answered "Yes' to the last question, did overstaffing lead to increased costs in any of the following areas? Select all that apply.
Check all that apply.
D Accommodation
D Transport
I:‘ Site Facilities
D Supervision
D Safety Management
D I'm not sure

18.  In your opinion, what are the primary drivers of staffing issues in data centre construction. Select all that apply. *
Check all that apply.

D Poor planning

D Inaccurate forecasting

[ Pressure to meet deadlines

[ | Lack of skilled labour

l:‘ We didn't have staffing issues

[ | other:

19.  On the project within your company, did you notice duplicate roles? (E.g. two administrators doing overlapping tasks) *
Mark only one oval.
() Yes frequently
) Yes occasionally

/ No

20.  Within your company, did you notice colleagues complaining / reporting / leaving the project due to boredom / not enough workload? *
Mark only one oval.
) Yes frequently

) Yes occasionally

_ No



21.

22.

23.

24,

25.

What tools or methods would you recommend to better forecast staffing needs?

Have you heard of a Headcount Model used for workforce planning? *

Mark only one oval.

) Yes

' No

Would you or your colleagues (that are involved in workforce planning) be open to using new tools, such as the Headcount Model? *

Mark only one oval.

How could communication between project managers and subcontractors be improved to avoid overstaffing? *

Would you support the use of Al in workforce planning? *

Mark only one oval.

J Yes

) No

Construction Project Staffing

26.

How often did you see your colleagues waiting around for instructions or work? *

Mark only one oval.
() Never

Rarely

_ Sometimes
() often

_-/" Always
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27, If'vou answered 'Often’ or 'Always', during which phase(s) did this occur?
Check all that apply.
D Design / Planning

D Construction
D Commissioning

28.  Did you experience any downtime due to too many workers being present onmsite? *

Mark only one oval.

D Always
) Sometimes
() Rarel y

) Never

29.  On the project, did you notice duplicate roles? (E.g. two administrators doing overlapping tasks) *
Mark only one oval.

{ ) Yes frequently
) Yes occasionally

™y

T JNo

30. Did you notice your colleagues complaining / reporting / leaving the project due to boredom and not enough workload? *

Mark only one oval.

-

) Yes frequently

) Yes ocea sionally

No

31.  In your opinion, what are the primary drivers of staffing issues in data centre construction. Select all that apply. *

Check all that apply.

D Poor planning

D Inaccurate forecasting

D Pressure to meet deadlines
|| Lack of skilled labour

D We didn't have staffing issues

[ ] other:
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