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Productivity Follow-up in the Swedish Construction Industry
An Investigation in Implementation and Influencing Factors

Amar Taja
Rozhgar Hama Amin

Department of Architecture and Civil Engineering
Chalmers University of Technology

Abstract

Despite its economic significance, the Swedish construction sector faces persistent productivity
stagnation, exacerbated by inadequate follow-up mechanisms that fail to translate
technological advancements into measurable efficiency gains. This thesis addresses this gap by
investigating how productivity follow-up is currently implemented in Swedish construction
projects and identifying the systemic, cultural, and contractual barriers that hinder its
effectiveness. We examine the interplay between digital tools, organizational structures, and
industry norms to uncover why productivity tracking remains fragmented and underutilized.
Combining a systematic literature review with qualitative data from 15 interviews with industry
professionals and analysis of 27,000 reclamation cases, we apply grounded theory to map the
challenges and opportunities in productivity follow-up.

Key results reveal three critical findings: (1) productivity tracking relies heavily on ad hoc
methods like Excel, with advanced tools such as BIM and Earned Value Management (EVM)
siloed or inconsistently applied; (2) cultural resistance to formalized processes, rooted in
Sweden’s lagom ethos, perpetuates improvisation over structured follow-up; and (3)
contractual misalignment and weak accountability mechanisms undermine incentives for
continuous improvement. These findings contradict assumptions that digital adoption alone can
resolve productivity gaps, highlighting the need for integrated systems and cultural shifts.
While focused on medium-to-large Swedish firms, the study’s insights may inform similar
contexts in Nordic construction.

Theoretically, this study redefines productivity follow-up as a sociotechnical challenge,
bridging literature on digital transformation with institutional barriers. Our study contributes
to the practice with an original, empirically grounded framework that explains how
organizational culture, contractual structure, and digital infrastructure jointly influence follow-
up effectiveness. Practically, it provides construction firms with targeted recommendations to
standardize productivity metrics, align performance incentives within contracts, and integrate
Al-enabled tools into daily routines. By contextualizing Sweden’s productivity paradox, this
work advances strategies to transform follow-up from a procedural formality into a strategic
lever for industry-wide improvement.

Keywords: Swedish Construction, Productivity Follow-Up, Digital Tools, Performance
Management, Organizational Learning
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Uppfoljning av Produktivitet i den Svenska Byggbranschen

En Undersokning av Implementering och Péverkande Faktorer

Amar Taja
Rozhgar Hama Amin

Institutionen for Arkitektur och Samhillsbyggnad
Chalmers Tekniska Hogskola

Sammanfattning

Trots sin ekonomiska betydelse lider den svenska byggsektorn av en langvarig stagnation 1
produktivitet, forvdrrad av bristfilliga uppfoljningsmekanismer som misslyckas med att
omvandla teknologiska framsteg till métbara effektivitetsvinster. Denna avhandling behandlar
denna klyfta genom att undersoka hur produktivitetsuppfoljning for ndrvarande genomfors i
svenska byggprojekt samt identifiera de systemiska, kulturella och avtalsmassiga hinder som
begrinsar dess effektivitet. Vi analyserar samspelet mellan digitala verktyg, organisatoriska
strukturer och branschpraxis for att forsta varfor produktivitetsuppfoljning forblir fragmenterad
och underutnyttjad.

Genom en systematisk litteraturoversikt i kombination med kvalitativ data fran 15 intervjuer
med yrkesverksamma 1 branschen samt analys av 27 000 reklamationsdrenden, tillimpar vi
grundad teori for att kartligga utmaningar och mdjligheter inom produktivitetsuppfoljning.
Tre centrala resultat framtrader: (1) produktivitetsuppfoljning bygger till stor del pa ad hoc-
metoder som Excel, medan avancerade verktyg sdsom BIM och Earned Value Management
(EVM) anvinds isolerat eller inkonsekvent; (2) kulturellt motstaind mot formaliserade
processer, rotat i Sveriges lagom-ideal, uppritthéller improvisation framfor strukturerad
uppfoljning; och (3) avtalsméssig obalans och svaga ansvarsmekanismer undergriaver
incitament for kontinuerlig forbéttring. Dessa resultat motsédger antagandet att digitalt
inforande ensamt kan 16sa produktivitetsproblemen, och betonar behovet av integrerade system
och kulturella forindringar. Aven om studien fokuserar pa medelstora till stora svenska foretag,
kan insikterna vara relevanta dven for liknande sammanhang i1 nordisk byggindustri.
Teoretiskt omdefinierar denna studie produktivitetsuppfoljning som en socioteknisk utmaning,
dér den Overbryggar litteratur om digital transformation med institutionella hinder.Den bidrar
med ett originellt, empiriskt forankrat ramverk som forklarar hur organisationskultur,
avtalsstruktur och digital infrastruktur tillsammans paverkar uppfoljningens effektivitet.
Praktiskt erbjuder den byggforetag konkreta rekommendationer for att standardisera
produktivitetsmatt, anpassa prestationsincitament i avtal, och integrera Al-baserade verktyg 1
det dagliga arbetet. Genom att kontextualisera Sveriges produktivitetsparadox, bidrar detta
arbete med strategier for att omvandla uppfoljning frin en formell rutin till ett strategiskt
verktyg for branschovergripande forbattring.

Nyckelord: Svensk Byggindustri, Produktivitetsuppféljning, Digitala Verktyg,
Prestationsstyrning, Organisatoriskt Ldrande
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1 Introduction

Sweden’s construction industry is building more than ever, but not necessarily better. Despite
accounting for roughly 11% of national GDP and employing over 350,000 people (European
Construction Sector Observatory, 2021), the sector continues to underperform in terms of
productivity growth. Over the last two decades, investment in digital tools and sustainability
frameworks has surged, yet efficiency gains have remained elusive. A recent sector-wide
review noted that, compared to leading EU counterparts, Sweden has seen some of the flattest
productivity trajectories in infrastructure delivery (Nilsson et al., 2024). This tension, between
a technologically advanced ecosystem and underwhelming project performance, underscores a

deeper question: why are gains in construction not translating into measurable improvement?

Part of the answer lies in how performance is managed. While productivity is often invoked as
a strategic goal, the practical routines that support its measurement and follow-up remain
underdeveloped. In a nationwide study of 430 Swedish construction projects, Koch et al. (2020)
found that nearly 68% of firms did not apply structured protocols for productivity tracking
beyond budget and time control. Follow-up, when it occurs, is typically disconnected from
daily project rhythms, seen as retrospective compliance rather than proactive learning. This
absence is not due to lack of tools. Building Information Modelling (BIM), Earned Value
Management (EVM), and Lean planning frameworks are widely available. What is missing is
the integration of these tools into a cohesive system that supports real-time insight,

collaborative adaptation, and transparent accountability (Kifokeris & Koch, 2023).

What makes this gap particularly pressing is that it appears systemic. Contractual models, such
as Sweden’s standard AB 04/ABT 06 forms, prioritize risk allocation and legal clarity but often
lack mechanisms to incentivize continuous performance monitoring (Eriksson & Westerberg,
2011). Organizational structures tend to assign productivity tracking to isolated roles, typically
cost controllers or planners, without embedding it into team-level routines. As a result, the data
collected is often underutilized, and the potential for insight-driven decision-making is lost in
translation. Furthermore, fragmented subcontracting practices and unclear data ownership
compound this problem, especially on large-scale public projects where coordination is already

complex (Regona et al., 2022).
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This thesis takes these challenges as a point of departure. It asks not just whether Swedish
construction projects track productivity, but how that follow-up is implemented,
operationalized, and interpreted by those on the ground. It aims to reveal the organizational
and cultural logics behind current follow-up routines, highlighting how they are shaped by
contracts, digital infrastructure, and institutional norms. In doing so, it builds on and extends
prior work that has documented the existence of inefficiencies (e.g., Josephson & Saukkoriipi,
2007), by focusing instead on the structures or absences that enable them to persist. The main

research question that guides this investigation is:

How is productivity follow-up currently implemented in Swedish construction projects, and

what factors influence its effectiveness?
To answer this, the study engages four sub-questions:

1. What methods and tools are used for tracking productivity on construction sites in

Sweden?
2. What challenges do project teams face when conducting productivity follow-up?

3. To what extent are digital tools and real-time data analytics being adopted to support

productivity follow-up in Swedish projects?

4. How do organizational structures and roles (e.g., planners, cost controllers,

subcontractors) influence productivity tracking?

The scope is delimited to large-scale projects undertaken by a leading construction firm
operating in Sweden and the broader Scandinavian. The exclusion of small-to-medium
subcontractors and firms outside the selected organization reflects methodological choices
aimed at securing deep access, role diversity, and coherent data environments. The focus is
placed on the execution phase of the project lifecycle, where productivity practices are most

operationalized yet remain least systematically embedded or reflected upon.

In addressing these questions, this thesis contributes the first empirically grounded framework
for understanding how productivity follow-up functions or fails to function as a system of
organizational learning in Swedish construction. While prior research has examined project
performance broadly or focused on technology adoption in isolation, few studies have explored
the intersection of digital systems, contractual norms, and professional roles through the lens

of follow-up practices. By doing so, the thesis offers both theoretical and practical insights into
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what it would take to transform productivity tracking from a procedural afterthought into a

strategic enabler of performance improvement.

2 Literature Review

2.1 Introduction: The Importance of Productivity Follow-Up in the

Swedish Construction Sector

Productivity has long been a central concern in Sweden’s construction industry. Defined as the
ratio of output to input, where inputs may include labor, time, cost, equipment, and other
resources (Lee et al., 2022). Construction plays a major role in the Swedish economy,
contributing tens of billions of euros annually and employing hundreds of thousands of people
(European Construction Sector Observatory [ECSO], 2021). Yet, despite its size and
significance, the sector has consistently lagged behind others in terms of productivity growth,
with inefficiencies continuing to challenge both practitioners and policymakers (Landin &

Oberg, 2014; Nilsson et al., 2024).

A landmark Swedish study by Josephson and Saukkoriipi (2007) estimated that 30-35% of
total project costs were attributed to work that added no value to the final product. This striking
figure has become a powerful symbol of the need for change. This striking figure has become
a powerful symbol of the need for change. Since then, researchers and industry voices alike
have emphasized the importance of systematic productivity follow-up, ongoing efforts to track,
measure, and analyse performance throughout project lifecycles. For example, Koch et al.
(2020) documented persistent inefficiencies in Swedish construction and called for more
structured productivity tracking, while Shehata and EI-Gohary (2011) underscored the value of
productivity improvement initiatives in construction more broadly. Without such methods,
stakeholders are left to navigate uncertainty, often resulting in poor planning, misaligned
expectations, and suboptimal decisions (Landin & Oberg, 2014). In response, calls have grown
louder for more robust monitoring frameworks that can help reduce waste and increase the

overall effectiveness of project delivery (Josephson & Saukkoriipi, 2007; Nilsson et al., 2024).

2.2 Overview of the Swedish Construction Industry: Key Trends and

Developments

Between 2015 and 2019, Sweden's construction sector experienced robust growth, with

production volume increasing by approximately 18%, driven largely by rising housing demand
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in urban areas and significant infrastructure investments (European Construction Sector
Observatory, 2021). This expansion was strengthened by national initiatives aimed at
expanding housing supply and executing large-scale transport and infrastructure plans.
However, in 2020, the COVID-19 pandemic triggered a temporary slowdown, delaying
ongoing projects and modestly reducing output (European Construction Sector Observatory,
2021). Following this period, the industry demonstrated resilience, aided by deferred
investments and public sector stimulus targeting infrastructure development (European

Construction Sector Observatory, 2021).

Swedish Construction Industry Overview (2015-2024)

Table 1Construction Economical Overview

Economic 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Indicator

GDP Growth (%) 4.1 2.3 2.4 2.0 1.2 -2.8 39 3.5 -0.1 0.9
Construction

Sector GDP (SEK 3,689.7 | 3,830.6 | 3,980.1 | 4,139.8 | 4,289.5 | 4,168.4 | 4,321.5 | 4,482.0 | 4,401.2 | 4,520.0*
Billion)

Number of 175,785 | 179,333 | 183,450 | 186,200 | 187,100 | 187,694 | 188,900 | 189,700 | 190,300 | 190,800%*
Enterprises

Production Volume | 1550 | 1049 | 1110 | 1183 | 1179 | 1167 | 119.1 1205 | 1193 | 121.0%
Index (2015=100)

Total Turnover 982 109.8 | 1262 | 1417 | 1388 | 1463 1527 | 1589 | 1562 | 161.5*%
(EUR Billion)

Gross Operating 162 16.0 15.8 15.6 15.7 15.8 15.4 152 14.9 15.1%
Rate (%)

Table Source: European Construction Sector Observatory. (2021), Statistics Sweden (2023), Eurostat (2024), and the Swedish
Construction Federation (2024).

Despite the detailed tracking of earlier developments, there is a conspicuous lack of peer-
reviewed academic data on the sector’s performance beyond 2022. Sources for 2021 to 2024
primarily include non-peer-reviewed government and industry reports, such as those from
Statistics Sweden (2023), Eurostat (2024), and the Swedish Construction Federation (2024).
These provide the most current sector insights but lack academic validation. Methodological
differences between these sources, such as variations in turnover currency conversions and
gross operating rate calculations, may affect time-series comparability. Additionally, 2024 data
marked with an asterisk (*) are forecasts. This data void may not necessarily stem from poor
performance but instead from entrenched structural issues within the Nordic construction
industries, including Sweden. Studies from the closely related Norwegian context, where
market, regulatory, and environmental conditions often parallel those of Sweden, highlight

sector-wide constraints such as fragmented documentation practices, a lack of incentives for
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rigorous reporting, and insufficient stakeholder coordination (Fufa et al., 2023). These
observations align with challenges identified within the Swedish construction industry itself,
where slow adoption of digital technologies, low prioritization of circularity, and an absence
of coordinated strategies for reuse and transparency in the building process have impeded
progress (Gerhardsson et al., 2020). Thus, while Fufa et al.’s research is geographically situated
in Norway, its conclusions offer valuable insights that reinforce documented structural issues

present in Sweden’s construction sector.
2.3 Several key trends marked this period in Sweden

2.3.1 Labour Market Dynamics

Between 2015 and 2025, the labour market dynamics in Sweden's construction industry have
been significantly influenced by digitalization trends, particularly the adoption of Building
Information Modelling (BIM), and by systemic industry incentives. The implementation of
BIM has contributed to efficiency and standardization across construction workflows.
However, it has also introduced new demands for workforce upskilling and organizational
coordination. Hooper (2015) examines Sweden’s national BIM standardization efforts,
highlighting how they aim to align project processes and actors across the industry. While the
study primarily focuses on technical and procedural coordination, these changes imply a
growing need for professionals with digital competencies and the capacity to operate in
increasingly standardized and collaborative environments. Complementing this, Gharaibeh et
al. (2022) identify specific implementation barriers in the Swedish wood construction sector,
such as a lack of demand from clients, limited internal company readiness, and insufficient
software integration capabilities, all of which influence labour market readiness and

productivity outcomes.

Beyond digitalization, persistent structural issues related to incentive misalignment continue to
affect the effectiveness of Sweden’s construction labour market. Samuelson and Stehn (2023)
highlight how the fragmented, project-based nature of the industry, combined with conflicting
goals among stakeholders, creates inefficiencies in resource allocation and hinders the
recruitment and retention of skilled labour. These dynamics reinforce a critical relationship
between technological transformation, labour market capacity, and incentive structures in

shaping productivity in the Swedish construction sector.
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2.3.2 Rising Costs and Stagnant Productivity

Despite notable growth in construction output, production costs in the sector increased at a rate
outpacing many other industries during this period (Nilsson et al., 2024). This trend raised
concerns among both policymakers and industry stakeholders, particularly as the anticipated
productivity improvements failed to materialize. Swedish public reports emphasized that
investments in construction often substantial in both public and private sectors, were not
yielding proportional gains in efficiency or cost-effectiveness (SOU 2015:105). Essentially,
while more was being built, the cost per unit of output continued to rise, suggesting that the
sector was not effectively translating investment into productivity growth. A big part of the
problem comes down to how construction projects are run. Many still follow a fragmented
approach, and digital tools, while helpful, aren’t used in a steady or thoughtful way. Samuelson
and Stehn (2023) point out that teams often work apart from each other, with little
communication or coordination. Furthermore, Shehu et al. (2025) explain that tools meant to
track and improve production aren’t being used to their full potential. Subsequently, in many

cases, the systems don’t work well together, and there aren’t clear rules for how to use them.

2.3.3 Market Structure and Competition

The Swedish construction market has historically been characterized by a high degree of
concentration, with a few dominant domestic contractors controlling a significant share of
large-scale projects. This market structure has been noted to influence both competition and
innovation within the sector. For instance, the dominance of a few large firms tends to reduce
competitive pressures and can hinder the adoption of new technologies and practices (Landin
& Oberg, 2014). These firms often operate through extensive supply chains comprising
networks of subcontractors, frequently selected based on long-standing relationships rather
than open competition. Such dominance in the market structure, combined with established
procurement and production traditions, has been linked to slow innovation and limited

productivity growth (Josephson & Saukkoriipi, 2005).

However, while seminal studies such as Josephson and Saukkoriipi (2005) and Landin and
Oberg (2014) laid the groundwork for understanding how traditional organizational structures
and the dominance of large firms have hindered innovation in Sweden’s construction industry,
more recent research shows that these challenges are still very much present. A 2023 study by
Blackwell, Holgersen, and Wallstam points out that limited competition in the residential

construction sector, largely due to market concentration, has made it harder to improve housing
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affordability and efficiency. That resonates with the claims of Landin & Oberg (2014) talking
about the dominance of established firms has been associated with a reluctance to adopt
innovative practices, thereby stifling sector-wide advancement. Similarly, Bondemark et al.
(2024) highlight how rigid procurement systems and deeply rooted hierarchies in transport
infrastructure projects continue to hold back innovation and slow down development. That in
turn, strengthening the claim of Josephson & Saukkoriipi (2005) about continued persistence
of traditional processes and hierarchical organizational structures within Swedish construction

that contributes to inefficiencies, task duplication, and resistance to continuous improvement

In contrast, certain market segments, particularly residential development in urban areas and
infrastructure projects tied to European Union funding have seen the entry of foreign
construction firms and smaller, more agile domestic entrants. This trend has introduced recent
technologies, project management strategies, and cost structures that differ from those
employed by the incumbent giants (European Construction Sector Observatory, 2021). These
new players exert competitive pressure on traditional firms, incentivizing them to adapt by
modernizing workflows, adopting digital tools, and exploring more collaborative contracting

models.

Despite these developments, challenges remain. The entry barriers for new firms, particularly
administrative complexity, access to skilled labour, and regional procurement biases continue
to favour established players. Moreover, even with increased participation from foreign firms,
market fragmentation and inconsistent innovation adoption rates may limit the overall impact
on sector-wide productivity (European Construction Sector Observatory, 2021). Therefore, the
Swedish construction market remains structurally conservative, external pressures from new
entrants are beginning to reshape competitive dynamics. This shift may not yet be fully
transformative, but it signals the early stages of a potentially broader reconfiguration of the
sector’s productivity landscape (European Construction Sector Observatory, 2021; Josephson

& Saukkoriipi, 2005).

2.3.4 Increased Complexity and Regulations

The Swedish construction industry underwent a marked transformation, characterized by
increased complexity in both building and infrastructure projects. This was largely driven by
the growing demand for energy efficiency, enhanced safety standards, and improved user

functionality. These evolving expectations led to the adoption of advanced design
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methodologies such as Building Information Modelling (BIM) and required greater

coordination across stakeholders to manage technical and regulatory requirements effectively.

The push for more sustainable and high-performance buildings introduced new layers of
complexity in design integration, material selection, and planning processes. This shift, while
beneficial in terms of environmental performance and societal outcomes, has complicated
traditional methods for assessing productivity. As Landin and Oberg (2014) point out, standard
productivity metrics often fail to account for these evolving parameters. Their study
underscores the need for updated evaluative frameworks that reflect the multifaceted nature of
modern construction projects, which now incorporate regulatory compliance, sustainability

targets, and digitalization.

In response to persistent delays and administrative bottlenecks, Sweden introduced
amendments to its Planning and Building Act (PBA), with the intention of streamlining
planning approvals and cutting red tape (European Construction Sector Observatory [ECSO],
2021); further changes are set to take effect on July 1, 2025, introducing a new framework for
building regulations (Boverket, 2024). However, the intended benefits of these reforms were
not always fully realized. While designed to facilitate faster development, the legislative
changes sometimes resulted in additional administrative requirements that inadvertently
increased the overall regulatory burden. Ulfvarson Ostlund (2008) pointed out a paradox that
still feels relevant today: that new legislation, even when meant to simplify things, can
overcomplicate processes if it isn’t grounded in practical realities. Recent research backs this
up. For example, Nufiez Varela et al. (2022) explored how digitalization has affected Sweden’s
urban planning process. They found that, despite good intentions, reforms often struggle due
to fragmented governance and poor coordination between stakeholders, issues that end up
creating more confusion than clarity. Similarly, von Malmborg et al. (2023) investigated
Sweden’s climate declarations for buildings that was introduced on January 1, 2022, under the
Act on Climate Declarations for New Buildings (2021:787). They discovered that the new rules,
while environmentally motivated, brought with them hidden costs and complex data

requirements that have made implementation harder than expected.

2.3.5 Digitalization and Innovation Efforts

Digitalization and Innovation Efforts There was a growing emphasis on digital tools,
industrialized building techniques, and “Lean” construction practices in Sweden as means to

improve productivity. By the late 2010s, Sweden had implemented several initiatives to
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integrate digital technologies in construction, such as the adoption of BIM and digital project
management systems (European Construction Sector Observatory, 2021). Building
Information Modelling (BIM), for example, became more widespread, and some firms adopted
digital project management systems. Industry and government formed programs such as
“Smart Built Environment” to support construction innovation. However, adoption was uneven,
a study on ICT use found many practitioners felt “it’s fine, just as it is”, indicating a cultural
resistance to change (Jacobsson & Linderoth, 2012). Furthermore, Sweden’s construction
sector has encountered persistent challenges that support the claim of uneven adoption. Nufiez
Varela et al. (2022) highlight that while digitalization has the potential to streamline urban
planning and enhance stakeholder coordination, institutional fragmentation and unclear
responsibilities often hinder its effective use. Additionally, the construction industry is
generally risk-averse and slow to embrace new technologies, as evidenced by widespread
cultural and organizational inertia (Chen et al., 2022). Their systematic review found that
although tools like BIM offer significant productivity benefits, their integration is frequently
impeded by a lack of technical skills, insufficient training, and resistance from practitioners

comfortable with traditional methods.

2.4 Methods for Productivity Follow-Up in Construction

Tracking productivity in construction is inherently challenging due to the sector’s complexity
and variability. In the Swedish construction industry, this difficulty is further compounded by
the absence of standardized measurement methods, which hampers the ability to identify
inefficiencies and areas for improvement (Landin & Oberg, 2014). Landin and Oberg
emphasize that without consistent metrics, stakeholders struggle to forecast project costs and
benefits accurately, leading to inefficiencies across project life cycles. Their research highlights
the need for measurement tools that are adapted to contemporary construction processes, rather
than outdated practices. In response to these challenges, both scholars and practitioners have
explored a range of productivity follow-up methods. These include the use of expert panels,
scenario analysis, and the development of models aimed at quantifying efficiency in specific

building types, such as office buildings and multifamily housing (Landin & Oberg, 2014).

Each of these approaches offers unique insights but also comes with limitations depending on
context and application. Despite these efforts, the Swedish construction sector continues to

grapple with implementing widely accepted methods, underscoring the importance of ongoing
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research and industry collaboration (Landin & Oberg, 2014). Nonetheless, companies and

scholars have employed several key methods for productivity follow-up.
Key Methods for Productivity Follow-Up:

2.4.1 Labour Productivity Metrics

In the context of construction management, labour productivity is a critical performance metric,
typically quantified as output such as square meters constructed or the monetary value of work
completed per labour hour. This measure serves as a fundamental indicator of project efficiency
and effectiveness. According to Park (2006), labour productivity is affected by a variety of
factors, which can be systematically categorized into internal and external domains. Internal
factors relate to elements such as construction methods, site layout, and the quality of
supervision, while external factors encompass environmental conditions including weather and
regulatory constraints. Park’s conceptual framework facilitates structured estimation of
productivity levels and offers a basis for identifying and addressing issues that hinder

performance.

Shehata and E1-Gohary (2011) also stress the significance of identifying and managing the key
determinants of construction labour productivity. Based on findings from a structured survey,
they highlight factors such as the skill level of the workforce, crew coordination, material and
tool availability, and communication efficiency as central to productivity outcomes. Their work
ranks these variables by importance, emphasizing the need for proactive management to
mitigate productivity challenges. Regular monitoring and analysis of labour productivity not
only provide insights into current performance but also support the diagnosis of underlying

issues by linking observed trends to their contributing factors.

2.4.2 Cost Productivity and Earned Value Management (EVM)

Proano-Narvaez et al. (2022) present Earned Value Management (EVM) as a quantitative
project control method that integrates scope, schedule, and cost to assess performance, with
relevance in construction project environments. Through empirical case studies of construction
projects in Cuenca, Ecuador, the authors demonstrate how EVM facilitates early detection of
cost and schedule deviations, allowing for more accurate forecasting and improved decision-
making related to project productivity. The study emphasizes that EVM enhances cost control

by providing objective performance metrics tied to actual progress.
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In contrast, Eriksson and Westerberg (2011), while not addressing EVM directly, focus on how
cooperative procurement procedures contribute to improved project outcomes. Their
conceptual framework suggests that collaborative planning and early contractor involvement
can support more reliable performance baselines. Such baselines are foundational to the
successful application of performance measurement tools, including EVM, as they provide

accurate references against which project performance can be measured.

2.4.3 Work Sampling and Time Studies in Construction

Josephson and Saukkoriipi (2005) conducted a comprehensive investigation into waste within
construction projects, employing direct observation methods to categorize workers' activities.
Their study revealed that a significant portion of workers' time was allocated to non-value-
adding activities. Specifically, they found that only 17.5% of the observed time was spent on
direct, value-adding work, while 45.4% was dedicated to preparatory tasks, and 33.4%
constituted pure waste, including waiting and unnecessary material handling.
The study's methodology involved detailed work sampling across four Swedish construction
projects, combining observations with interviews, group discussions, and project
documentation analysis. This multifaceted approach allowed for a nuanced understanding of
time allocation on construction sites. The authors emphasized that such time-and-motion
studies are instrumental in identifying inefficiencies and have informed Lean construction

practices by highlighting areas where processes can be streamlined.

2.4.4 Key Performance Indicators (KPIs) and Benchmarking

Key Performance Indicators (KPIs) are widely used to assess construction project performance
across cost, schedule, quality, and client satisfaction metrics. These indicators form the
backbone of performance evaluation frameworks and support continuous improvement within
project delivery systems. Kunkcu et al. (2022) conducted a comprehensive review of KPI use
in construction project management literature, identifying cost, time, quality, client satisfaction,
and communication as the most critical indicators. Benchmarking, in parallel, allows
construction organizations to compare performance against industry standards or best practices,
facilitating organizational learning and efficiency. Costa et al. (2006) analysed international
benchmarking programs and reported that such initiatives in countries like the UK, USA, and
Brazil contributed significantly to performance gains through structured learning. Additionally,
Ofori-Kuragu (2025) proposed a conceptual framework to support benchmarking efforts

tailored to the unique characteristics of the construction industry, emphasizing the importance

CHALMERS, Architecture and Civil Engineerin, Master’s Thesis 11



of contextual factors. While peer-reviewed frameworks offer theoretical rigor, practical
applications are often documented in national industry studies. For example, Koch et al. (2020)
performed a large-scale analysis of 430 Swedish construction projects, using cost per square
meter as a benchmark. This study provided valuable empirical insights into factors affecting
productivity, such as project type, contract form, and region, thus offering important context

for productivity assessment in Scandinavian construction.

2.4.5 Lean Construction Tools (Last Planner System)

The Last Planner System (LPS) is recognized as a central tool within lean construction
practices, aiming to improve planning reliability and production control. Schimanski et al.
(2020) provide a comprehensive review of the LPS and highlight its role in facilitating short-
term planning and enhancing coordination among project participants. Through mechanisms
like lookahead planning and weekly work plans, the LPS allows teams to make reliable task
commitments, and its performance is typically measured using the Percent Plan Complete
(PPC) metric. According to Schimanski et al. (2020), PPC serves as a quantitative indicator of
planning reliability, with low PPC values often signalling process instability and the presence

of constraints that obstruct workflow.

Koch et al. (2020) observe that Swedish contractors implementing lean construction practices,
including the Last Planner System, utilize PPC as part of their continuous production
monitoring. Their study of 430 Swedish construction projects reveals that while lean principles
and follow-up tools such as LPS are theoretically acknowledged, their practical implementation
varies significantly. In particular, Koch et al. (2020) note that challenges in cultural adaptation
and workforce training have limited the consistent application of LPS-based planning and
feedback mechanisms. Further study by Kifokeris and Koch (2023) highlight that tools like the
Last Planner System can only lead to meaningful productivity gains when they are not just
occasionally used but fully embedded into the everyday routines of an organization backed by

ongoing training and strong managerial support.

2.4.6 Digital Monitoring and BIM-based Tracking

The integration of digital technologies such as Building Information Modelling (BIM), sensors,
and tracking software is increasingly influencing how construction productivity is monitored.
Jacobsson and Linderoth (2012) investigated the perceptions of information and
communication technologies (ICT) in Swedish construction firms and found that while digital

tools are available and have the potential to improve transparency and control, they are often
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perceived as sufficient “as is,” leading to a lack of proactive technological development. This
attitude has hindered more dynamic uses of ICT for real-time productivity tracking and

improvement.

Barbosa et al. (2017) identify technologies such as 4D BIM, laser scanning, and drones as
emerging tools with strong potential to enhance productivity measurement by enabling accurate
visualization and comparison of planned versus actual progress. Yet, the industry-wide uptake
of these tools remains limited, primarily due to challenges in integration and user familiarity.
Similarly, Landin and Oberg (2014), in a survey of Swedish construction practices, found that
while data collection capabilities have improved, most firms still lack centralized systems that
synthesize productivity information into actionable feedback. This limits the ability to conduct

comprehensive, real-time productivity follow-up.

Koch et al. (2020) report on Swedish projects experimenting with sensor-based monitoring of
equipment usage and production cycles. Although promising, these initiatives remain in the
pilot phase and have not been widely adopted across the sector. The literature consistently
emphasizes that realizing the benefits of digital monitoring depends not only on technological
advancement but also on developing a culture that values data-driven decision-making

(Jacobsson & Linderoth, 2012; Landin & Oberg, 2014; Koch et al., 2020).

2.5 Impact Of Productivity Follow-Up on Efficiency and Project Success

Does actively monitoring productivity actually lead to better project outcomes? The consensus
in the literature is that yes — projects that rigorously follow up on productivity tend to achieve
higher efficiency and are more likely to meet their goals. By measuring and managing
productivity, project teams can identify problems early, implement improvements, and
ultimately save time and cost (Shehata & El-Gohary, 2011; Gunduz & Abu-Hijleh, 2020).

Several studies illustrate the positive impact of productivity follow-up on project performance:

2.5.1 Improved Efficiency and Cost Savings

When productivity is tracked, inefficiencies become visible and can be addressed, leading to
more efficient use of resources. For example, Fox et al. (2010) investigated how the application
of constructability reviews during the design and construction phases contributes to improved
project efficiency. Their study found that early-stage constructability assessments help prevent
design conflicts and enhance coordination among stakeholders, resulting in shorter project

durations and reduced costs. They concluded that integrating constructability principles into
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project planning facilitates proactive management and more efficient resource utilization.
Similarly, Josephson and Saukkoriipi (2005) analysed waste within Swedish construction
projects and identified that approximately thirty percent of project resources are lost due to
avoidable inefficiencies such as waiting, rework, and miscommunication. They argued that if
these losses were systematically tracked and addressed through structured follow-up
procedures, projects could significantly reduce costs and improve schedule adherence without

compromising quality outcomes.

In a complementary study, Gunduz and Abu-Hijleh (2020) assessed labour productivity drivers
and emphasized the financial significance of even modest productivity improvements. Their
findings show that small increases in labour efficiency can lead to substantial cost savings
because a large portion of construction project expenditure is tied to labour and equipment use.
These three studies collectively reinforce the importance of productivity monitoring and
follow-up to achieve measurable improvements in cost performance and operational efficiency

1n construction.

2.5.2 Enhanced Ability to Meet Schedule and Quality Goals

Effective productivity monitoring plays a critical role in improving both schedule adherence
and quality outcomes in the Swedish construction industry. Forsberg and Saukkoriipi (2007)
emphasize that systematic measurement of waste and productivity, particularly when aligned
with lean thinking principles, provides a foundation for identifying inefficiencies that
commonly disrupt timelines and compromise quality. Their research demonstrates that
proactive identification of wasteful practices through continuous follow-up enables project
teams to implement corrective actions earlier, leading to more reliable scheduling and higher-

quality deliverables.

Building on this, Borg and Song (2013) highlight the importance of accounting for quality
changes in productivity assessments. Focusing on Swedish housing construction between 1990
and 2010, they argue that traditional productivity metrics tend to overlook quality
improvements, leading to underestimation of actual performance. Their findings suggest that
when quality is incorporated into productivity evaluations, stakeholders are better equipped to
make informed decisions regarding schedule planning and quality management. This
reinforces the value of follow-up practices that go beyond quantitative output and also capture

qualitative progress.
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Further evidence is provided by Nilsson et al. (2024), who compare total factor productivity in
Sweden’s construction sector with broader European benchmarks. Their analysis points to a
relative lag in Swedish productivity performance, which they partly attribute to the absence of
structured and comprehensive productivity follow-up mechanisms. They argue that systematic
monitoring is essential for enhancing operational efficiency and ensuring that projects stay on

schedule while achieving their intended quality objectives.

In parallel, Jacobsen et al. (2023) present an advanced method for monitoring labour
productivity using kinematic data and deep learning. Although not focused exclusively on
Sweden, their work offers practical insights into how real-time digital monitoring can improve
responsiveness to on-site deviations. The authors demonstrate that such technologies allow for
more precise intervention and progress tracking, both of which support timely delivery and

consistent quality standards.

2.5.3 Contribution to Project Success Factors

Building upon the relationship between productivity follow-up and schedule and quality
performance, a growing body of literature affirms its integral role in broader project success
dimensions, particularly cost control, stakeholder satisfaction, and operational efficiency.
Gunduz and Abu-Hijleh (2020) assert that labour productivity is a foundational contributor to
the success of construction operations, as it directly influences resource efficiency and cost
performance. Through a comprehensive analysis of labour productivity drivers using
importance rating and risk mapping, they demonstrate that projects which actively monitor and
manage labour performance tend to achieve superior outcomes across multiple performance

metrics.

Similarly, Shehata and El-Gohary (2011) stress the importance of project managers’
knowledge of productivity influencers factors that either impede or enhance the efficiency of
site operations. Their study highlights that project leaders who are well-versed in these
dynamics and incorporate them into day-to-day decision-making are better positioned to
implement corrective measures in a timely manner, thus maintaining alignment with project

goals and client expectations.

In the Swedish construction sector, Landin and Oberg (2014) provide evidence that the absence
of standardized productivity measurement systems has historically hindered the industry's

ability to forecast performance reliably. They argue that aligning productivity tracking methods
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with current industry practices is essential not only for evaluating cost and time-related risks
but also for enhancing transparency and predictability in project delivery. Their findings
suggest that embedding productivity follow-up within project management systems reinforces

accountability structures and supports improved stakeholder engagement.

2.5.4 Continuous Improvement and Learning

The role of productivity follow-up in supporting continuous improvement and organizational
learning has been increasingly emphasized in recent construction literature. Landin and Oberg
(2014) argue that standardized measurement systems are essential not only for enhancing
productivity and efficiency, but also for enabling reflective learning processes. When project
teams can systematically compare planned versus actual outcomes, they are better equipped to
identify inefficiencies and develop informed strategies for improvement. This, according to the

authors, creates a foundation for organizational learning over time.

Expanding on this idea, Koch et al. (2020) observe that in the Swedish construction context,
daily and weekly productivity monitoring routines are being used not just for performance
control, but also as part of a learning cycle. Their study illustrates how project teams that
engage in regular follow-up discussions use productivity data to revise work methods and
refine execution strategies. This ongoing feedback process helps to institutionalize knowledge

gained from experience, thereby supporting continuous improvement across project phases.

The application of internal benchmarking as a learning tool is further supported by Barbosa et
al. (2017), who document how major contractors such as NCC and Skanska use cross-project
performance reviews to identify best practices and replicate success. These organizations
systematically compare productivity outcomes across multiple projects, leading to the adoption
of refined scheduling and logistics approaches in future work. Such practices demonstrate how
structured data analysis and post-project learning contribute to incremental but sustained

performance gains at the organizational level.

However, the literature also cautions that learning does not occur automatically from
measurement alone. Gunduz and Abu-Hijleh (2020) emphasize that productivity data only
fosters improvement when it is actively used to guide decision-making. Their research shows
that organizations must not only identify high-risk productivity drivers but also implement
targeted actions in response. Without this follow-through, the potential for learning and process

refinement remains unrealized.
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2.6 Challenges and Barriers to Effective Productivity Tracking

Implementing productivity follow-up in construction projects presents several challenges,
particularly within the Swedish context. The literature identifies industry practices, contractual
frameworks, resource constraints, and cultural factors as key barriers to effective productivity

tracking.
Key Barriers Include:

2.6.1 Conservative Contracting Practices and Incentive Misalignment

Traditional contracting models in Sweden, particularly fixed-price frameworks such as AB 04
and ABT 06 tend to focus on budget and time compliance rather than performance or
innovation. Eriksson and Westerberg (2011) argue that these contracts seldom incorporate
productivity incentives and often discourage collaboration, reinforcing a risk-averse and cost-
control mindset. While more progressive models like pain/gain share or early-completion
bonuses exist, they remain underutilized in the Swedish context, limiting their potential impact

on productivity enhancement.

This lack of incentive alignment weakens motivation across the project chain to pursue
productivity-focused improvements. Without contract structures that explicitly reward
performance beyond compliance, actors are less inclined to engage in transparent follow-up or

continuous improvement processes. (Eriksson & Westerberg, 2011).

Additionally, several recent studies further underline structural contractual weaknesses that

limit productivity improvements:

First, the absence of precise and enforceable quality clauses in Swedish standard contracts
undermines consistent performance standards. Asadi et al. (2023) argue that vague definitions
of defects and quality result in increased rework and disputes, diverting focus from proactive
productivity strategies. Contracts that fail to incorporate measurable quality indicators miss an

opportunity to incentivize first-time-right execution and continuous improvement.

Second, when comparing partnering models, Sweden lags behind neighbouring Finland in
implementing alliance-based contracts. Kadefors et al. (2024) observe that Finnish alliance
contracting marked by integrated governance, shared risks, and joint decision-making fosters

innovation and productivity. In contrast, Sweden’s continued reliance on AB-forms hinders
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collaborative practices, with limited diffusion of partnering models that could align project

stakeholders around shared productivity goals.

Third, contractual rigidity is a key reason for low productivity in the Swedish construction
industry. Outdated contract structures do not support the use of digital technologies such as Al,
which are essential for improving efficiency. Regona et al. (2022) show that unclear
responsibilities, poor data sharing, and fragmented workflows, often reinforced by legacy
contracts make it difficult to adopt Al across construction phases. Abioye et al. (2021) explain
that vague contract terms on liability and data rights reduce trust in digital systems and slow
down their adoption. Chen et al. (2025) similarly emphasize that rigid procurement frameworks
and low contractual adaptability are major obstacles to the integration of Al in infrastructure

projects, ultimately hindering productivity gains.

2.6.2 Retention and Security Bonds: Financial withholds vs. Incentives

The literature highlights those traditional contractual mechanisms, such as retention and
financial withholds, can undermine collaborative project environments and fail to stimulate
productivity improvements. Kadefors (2004) emphasizes that contractual practices focused on
control and risk transfer, including mechanisms like retention, often generate adversarial
dynamics between clients and contractors. This focus on compliance rather than cooperation
can inhibit trust and reduce the willingness of contractors to engage proactively in performance
improvement activities. Instead of promoting excellence, such arrangements tend to reinforce

minimum acceptable standards and defensive behaviours (Kadefors, 2004).

Meng and Gallagher (2012) similarly argue that punitive financial mechanisms do not serve as
effective incentives for enhanced project outcomes. Their research finds that projects with
incentive-based payment systems, such as performance bonuses or gain-sharing models
achieve better cost, time, and quality performance than those relying solely on penalties or
retentions. The authors advocate for a shift from adversarial, control-based mechanisms toward
incentive structures that align the objectives of all stakeholders, suggesting that positive
reinforcement is more conducive to contractor motivation and overall project productivity

(Meng & Gallagher, 2012).

2.6.3 Skilled Labor Shortages and Training Gaps

Even when contract structures and incentive models are improved, other systemic barriers can

limit the effectiveness of productivity follow-up. Chief among these is the shortage of skilled
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labor and the persistent gap in vocational training. Skilled labour shortages and inadequate
training are consistently identified in the literature as major barriers to productivity in
construction. Gunduz et al. (2020) identify labour skill level as one of the most critical
productivity drivers in construction projects. They note that the lack of experienced workers
and inconsistent training result in reduced efficiency and increased variability in performance,

which undermines productivity tracking and improvement efforts.

Loosemore and Andonakis (2007) reinforce this by highlighting the challenges small and
medium-sized contractors face in implementing occupational health and safety reforms due to
limited training resources and skill development opportunities. Their findings suggest that
systemic underinvestment in workforce training contributes not only to safety risks but also to
performance inefficiencies, particularly when less experienced workers are rapidly integrated

into projects to fill labour gaps.

Complementing these findings, the European Construction Sector Observatory (2021) reports
a persistent misalignment between vocational education and the evolving demands of the
construction industry across Europe. This mismatch contributes to the under-preparedness of
the labour force, limiting their effectiveness on-site and hindering efforts to improve

productivity through performance follow-up.

2.6.4 Cultural and Organizational Barriers

While workforce-related challenges such as skill shortages and training gaps directly affect on-
site productivity, broader cultural and organizational conditions within construction projects
also play a critical role. Cultural and organizational conditions in the Swedish construction
industry contribute to difficulties in improving productivity. Landin and Oberg (2014) point
out that fragmentation among project participants is a key issue, particularly when
subcontractors and suppliers are not fully included in collaborative approaches such as
partnering. Their exclusion limits the value of shared knowledge and weakens the potential for

collective productivity efforts.

In addition to structural fragmentation, relational issues further complicate cooperation.
Kadefors (2004) explains that low levels of trust between stakeholders in construction projects
tend to produce adversarial interactions. These dynamics inhibit collaboration and reduce the
likelihood that productivity-related initiatives will be openly supported. Trust is therefore

presented as a necessary condition for effective joint improvement.
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Furthermore, in examining the organizational behaviours that influence project performance,
it is essential to consider the role of national culture. A widely cited framework in this context
is Hofstede’s cultural dimensions theory (Hofstede, 2001), which offers insight into how shared
societal values shape workplace behaviours and attitudes toward authority, structure, and
uncertainty. According to Hofstede’s model, Sweden is characterized by low power distance,
low uncertainty avoidance, and strong individualism (Hofstede, 2001; Minkov & Hofstede,
2011).

In environments marked by uncertainty and complexity, organizations often move away from
highly structured systems and instead adopt more improvised, relational approaches. Héllgren
et al. (2018) highlight how project practitioners in Nordic contexts often normalize deviation
and uncertainty through informal coordination practices rather than relying on strict procedural
discipline. Building on this, De Waard and Kalkman (2022) demonstrate that as project
conditions become more urgent and ambiguous, formal procedures are frequently replaced by

improvisation and collaborative coordination.

Although Hofstede’s framework has been widely applied to studies of cross-cultural leadership,
compliance, and coordination (Minkov & Hofstede, 2011), it has rarely been used to examine
productivity and methodological challenges specific to the Nordic construction sector.
Understanding how these cultural predispositions influence organizational practices provides

a useful lens for interpreting recurring issues.

2.6.5 Data Collection and Measurement Difficulties

In addition to cultural and organizational challenges, technical difficulties related to how
productivity is measured and interpreted also pose significant obstacles to effective follow-up
in construction projects. Measurement challenges are a recurring theme in the literature on
construction productivity. Landin and Oberg (2014) observe that the Swedish construction
sector lacks standardized methods for productivity measurement, resulting in uncertainty
among practitioners regarding which metrics to apply and how to interpret them. This
ambiguity contributes to inconsistent measurement practices, which in turn weakens efforts to
evaluate and enhance productivity across projects. Their study further emphasizes that
construction projects are highly variable, which complicates the development of reliable and

comparable productivity indicators.
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At a more granular level, Rathnayake et al. (2024) identify that conventional productivity
measurement methods often fail to capture activity-level inefficiencies, such as interruptions
in workflow and the movement of labour, equipment, and materials. These overlooked factors
can have significant effects on performance yet remain invisible in traditional assessments. To
address this, the authors propose a framework that disaggregates productivity into its efficiency
and effectiveness components, allowing for more detailed and meaningful analysis of

productivity losses in construction environments.

2.7 Best Practices in Productivity Follow-Up: Insights from Scandinavian

and Global Experiences

Despite the challenges, many organizations and projects have found innovative ways to
successfully track and improve productivity. The literature offers a range of best practices,
proven or promising approaches — drawn from experiences in Sweden, its Scandinavian
neighbours, and the broader global construction industry. These best practices serve as
examples of how the barriers discussed can be overcome and how productivity follow-up can

be embedded into project execution for better outcomes.
Key Best Practices Include:

2.7.1 Lean Construction Implementation

In Sweden, the implementation of lean construction (LC) has evolved into a flexible and
context-sensitive practice, shaped by both organizational needs and broader industry dynamics.
Rather than being adopted as a single, uniform framework, LC is often applied in selective and
pragmatic ways. Companies tend to integrate specific tools or principles that align best with
their project demands and internal capacities (Kifokeris & Koch, 2023). large-scale national
study by Kifokeris and Koch (2023) provides valuable insight into how this selective adoption
plays out in practice. Their findings identified four common variants of LC currently in use
across Swedish construction: IT-supported design processes, production-focused methods,
planning strategies emphasizing tools like the Last Planner System (LPS), and supply chain
and logistics models built on strong supplier partnerships. These variants reflect a clear
emphasis on improving technical processes such as streamlining workflow, minimizing waste,

and increasing customer value.
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Beyond adoption patterns, significant challenges continue to impede wider and more consistent
LC implementation. According to Moradi and Sormunen (2023), key barriers include a general
lack of awareness, resistance to change at both individual and organizational levels, and limited
commitment from top leadership. These obstacles, while observed globally, remain particularly
relevant within the Swedish context. On the flip side, several factors have been found to enable
successful LC uptake, such as fostering a culture oriented toward lean thinking, strong
managerial support, collaborative project environments, and the structured use of lean tools

like LPS (Moradi & Sormunen, 2023).

Looking further back, earlier research by Kifokeris and Koch (2020) helps to contextualize
these findings. Their review of Swedish LC practices over the past decade highlights a
dominant focus on production efficiency and strategic alignment, while other critical areas, like
planning, design integration, stakeholder partnering, and supply chain collaboration have
received comparatively less attention. Interestingly, much of the research and practical interest
has concentrated on industrialized construction, despite its relatively modest share of the
overall market. This suggests that certain aspects of LC have been prioritized, perhaps at the

expense of a more holistic or balanced approach (Kifokeris & Koch, 2020).

2.7.2 Prefabrication and Industrialized Construction

Kamali and Hewage (2016) conducted a comprehensive review of modular building systems
and emphasized the environmental and operational advantages of prefabrication in the built
environment. They found that prefabricated construction, carried out in controlled factory
conditions, allows for improved process optimization, reduced material waste, and greater
precision in execution. These benefits collectively contribute to superior life-cycle
performance when compared to traditional site-built construction, especially in terms of

environmental sustainability and time efficiency.

Complementing this, Lessing, Stehn, and Ekholm (2015) examined the evolution of
industrialized housebuilding within the Swedish construction sector, where prefabrication has
become a key strategic approach to overcoming inefficiencies. Their research positioned
industrialized construction not only as a technical innovation but as a process-oriented
transformation aimed at increasing predictability, reducing on-site variability, and improving
productivity. Within the Swedish context, this approach involves tightly integrated design,

planning, and production activities, made possible through centralized factory environments.

22 CHALMERS, Architecture and Civil Engineerin, Master’s Thesis



The Swedish experience, as outlined by the authors, illustrates how systemic implementation
of prefabrication can drive industrial renewal in the construction sector and lead to more

standardized, higher-quality outputs.

From a regional perspective in North America, Giorgio et al. (2025) explored the application
of prefabricated wood light-frame systems in Quebec. Their findings echo the insights observed
in the Swedish context, with professionals identifying reduced on-site labour, improved
workflow coordination, and faster assembly times as primary motivations for adopting
prefabrication. However, their study also pointed out persistent barriers, including logistical
constraints and difficulties in aligning prefabricated elements with existing construction

processes, which continue to limit broader adoption in Quebec.

Similarly, in the infrastructure sector, Culmo (2011) documented the use of prefabricated
elements in bridge construction, further illustrating the effectiveness of industrialized methods.
His study demonstrated that off-site fabrication of structural components such as bridge decks
and beams significantly shortens on-site construction times, minimizing traffic disruptions and
enhancing cost efficiency. Importantly, Culmo emphasized that the success of such projects
depends on careful synchronization between production and field operations an insight that

mirrors the Swedish model of integrated and streamlined project delivery.

2.7.3 Collaborative Contracting and Partnering Agreements

Collaborative contracting frameworks, particularly those involving partnering and alliancing,
have received increasing attention in the construction management literature for their potential
to improve project performance through structured and deliberate cooperation among
stakeholders. Eriksson and Westerberg (2011) explain that adversarial behaviours often seen
in traditional procurement approaches can be reduced through the adoption of cooperative
procedures. These include joint risk management, early contractor involvement, performance-
based incentives, and transparent communication. When such mechanisms are embedded in
procurement strategies, they help align stakeholder interests, foster mutual trust, and diminish
opportunistic behaviour. The authors argue that this alignment can produce measurable

improvements in cost efficiency, schedule adherence, and overall quality outcomes.

Building on this conceptual framework, Lahdenperd (2012) provides a detailed analysis of the
contractual and structural underpinnings of collaborative models. His study focuses on project

partnering and project alliancing, which are forms of multi-party agreements that integrate
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clients, contractors, and designers into a single contractual arrangement. These models
emphasize the importance of shared objectives and collective decision-making. A defining
feature is the joint setting of performance targets and the shared allocation of financial results,
whether gains or losses. According to Lahdenperd, this shared responsibility supports greater
transparency and accountability while promoting a unified and team-oriented approach to

managing risk and reward throughout the life of the project.

2.7.4 Digital Project Management and BIM-Based Monitoring

Digital project management in the construction industry increasingly relies on Building
Information Modelling (BIM) and related technologies to streamline planning and monitoring
activities. Barbosa and Costa (2022) emphasize that the integration of 4D BIM with data
collected through Unmanned Aerial Vehicles (UAVs) and 360-degree cameras enables real-
time visualization of project progress. This approach supports digital construction monitoring
by allowing direct comparison between planned and actual site conditions, which facilitates
early detection of deviations and timely corrective actions. Their study highlights how such
visual and data-rich environments can enhance construction management efficiency by

improving accuracy in progress assessments.

Complementing the technological perspective, Jacobsson and Linderoth (2012) examine the
organizational implications of adopting digital systems in Swedish construction firms. They
argue that the successful use of information and communication technologies (ICT), including
BIM-related tools, hinges on how these systems are perceived and integrated by users. Their
findings show that digital tools can improve workflow efficiency and decision-making, but
their impact is contingent upon organizational readiness and the dismantling of traditional

information silos.

In more recent studies, researchers have taken a closer look at how digital technologies are not
just changing construction practices but also shaping how teams and organizations work
together. E1 Masry (2025) shows that when big data is used alongside tools like BIM, it can
support more sustainable construction by helping companies make smarter, data-driven
decisions. However, the study also points out that adopting these tools isn’t just about having
the right tech, it depends on things like cost, company structure, and how willing people are to
embrace change. Biacklund et al. (2024) add that even when powerful digital tools like BIM

and drone-based monitoring are available, many construction firms still struggle to make the
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shift because of old habits and rigid structures. They emphasize the importance of strong

leadership and a clear strategy to help teams adapt.

2.7.5 Standardization and Process Improvement

Improving productivity in the construction sector has been a long-standing challenge,
particularly in environments where each project is approached as a unique endeavour. A
growing body of literature suggests that shifting from this project-based mindset toward a more
process-oriented model can yield substantial gains in efficiency and performance. Landin and
Oberg (2014), examining the Swedish construction industry, emphasize that consistent
productivity improvements depend on the ability to standardize work practices and
institutionalize learning across projects. Their study found that firms focusing on long-term
process orientation were better positioned to capture and apply lessons learned, enabling

systematic improvements rather than isolated gains.

This argument is echoed in global research that identifies standardization as a foundational
driver of productivity growth. Barbosa et al. (2017) highlight that firms achieving the most
progress were those that implemented repeatable, standardized processes throughout project
delivery stages, from design to execution. By reducing variability and introducing structured
routines, these firms were able to more effectively measure performance, scale innovations,
and reduce inefficiencies. Standardization, therefore, serves not only as a means of
simplification but also as a strategic approach to embed continuous improvement into the fabric

of project management.

However, process standardization alone is not sufficient; its success is often contingent upon
the collaborative dynamics among project stakeholders. Rahman et al. (2014) found that
collaboration, particularly from the perspective of contractors, plays a critical role in supporting
standardized processes. Through improved communication, shared goals, and coordinated task
execution, collaboration fosters the consistent application of procedures across diverse teams

and subcontractors, thereby reinforcing process reliability and predictability.

Digitalization further strengthens this relationship by enabling visibility and control over
standardized practices. Zulu et al. (2023) demonstrate that digital tools mediate the link
between work practices and productivity by facilitating the monitoring and refinement of

standardized procedures. These technologies create feedback loops that allow organizations to
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track deviations, measure efficiency, and update processes in real time, enhancing the capacity

for systematic improvement.

2.8 Policy Implications and Recommendations for Enhancing Productivity

in the Swedish Construction Industry

The persistent productivity challenges in construction have prompted responses not only from
firms and project teams but also from policymakers and industry bodies. The literature provides
several policy implications and recommendations aimed at creating an environment in Sweden
where productivity can improve. These suggestions often stem from the findings of studies and

best practices discussed earlier.
Key recommendations include:

2.8.1 Promote Collaborative Procurement and Incentive Alignment

Collaborative procurement and incentive alignment have been increasingly recognized as
critical factors for improving productivity and innovation in construction projects. Eriksson
and Westerberg (2011) argue that traditional procurement models, which often emphasize
lowest-cost bidding, tend to undermine project outcomes by limiting opportunities for
innovation and reducing overall efficiency. Their conceptual framework suggests that
cooperative procurement procedures, such as early contractor involvement, joint specification
development, and incentive-based payment structures, foster trust and long-term collaboration,
leading to better project performance in terms of time, cost, and quality. Expanding on these
findings, Lahdenperd (2012) provides a comparative analysis of collaborative models such as
project partnering, alliancing, and Integrated Project Delivery. His study highlights how these
approaches support the alignment of stakeholder objectives, improve coordination, and enable

more effective risk-sharing, all of which contribute to enhanced project outcomes.

This alignment of interests is further reinforced by Kent and Becerik-Gerber (2010), who show
that Integrated Project Delivery promotes transparent communication and collective
accountability among project participants. Their empirical findings reveal that such
collaborative environments encourage knowledge sharing and joint problem-solving, which
are essential for achieving efficiency and innovation. Extending these insights to the public
sector context, Eriksson et al. (2019) examine multiple infrastructure projects and demonstrate

how public clients can actively shape project performance through the use of relational
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contracting and performance-based incentives. Their study shows that when clients implement
collaborative procurement strategies, contractors are more likely to engage in continuous

improvement and invest in innovative solutions.
2.8.2 Investin Training and Workforce Development

Addressing productivity challenges in the construction sector requires a strong focus on
workforce training and development. Shehata and El-Gohary (2011) argue that enhancing labor
productivity is contingent upon improving both managerial and technical competencies.
Specifically, they emphasize that strengthening project management skills-particularly in
planning and monitoring-can significantly influence project outcomes. In parallel, increasing
the proficiency of site workers in adopting modern construction techniques, such as lean
construction, benchmarking, and reducing variability, is essential for achieving consistent

performance gains.

Building on this, the European Construction Sector Observatory (2020) highlights the strategic
importance of human capital development in the construction industry, especially in light of
increasing technological advancement. It stresses that effective training must not only cover
new tools and processes but also be adapted to the needs of a highly diverse workforce. The
report identifies multilingual and visual training methods as crucial for reaching international
labor groups and ensuring that all workers can engage with productivity-enhancing practices,

regardless of language or educational background.

This need for targeted and inclusive upskilling is further underscored by recent findings from
the OECD (2024), which reveal that Sweden faces some of the highest rates of qualification
mismatches in the European Union. A significant proportion of Swedish workers report lacking
the necessary skills to adapt to digital and computer technologies introduced in their
workplaces. In response to these structural challenges, the Swedish government has
implemented initiatives such as the "transition package," offering financial support for training,
and established a public transition organization to assist workers in navigating job changes.
These measures reflect a broader policy commitment to strengthening the skills system and

mitigating labor shortages through strategic workforce development.
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2.8.3 Facilitate Technology Adoption through Standards and Support

Government and industry bodies can accelerate the adoption of productivity-enhancing
technology by setting standards and providing support. One proven approach is requiring the
use of Building Information Modelling (BIM) on publicly funded projects above a certain size-
an approach used by several EU countries to promote digitalization in construction. Sweden
could consider similar mandates-or at least strong encouragement-given its established
capacity for digital uptake. According to the European Construction Sector Observatory (2021),
Sweden has taken notable steps towards digitalization in the sector, including mandating BIM
in certain public projects and developing CoClass, a national classification system to support
BIM implementation. Additionally, ECSO reports that mandates in other EU countries have
been associated with improved systematic project control, although direct links to quantified

productivity gains are still under evaluation.

Establishing open standards for data exchange can also support interoperability across software
platforms, enabling firms to implement integrated systems more easily. Policymakers can
further stimulate innovation by funding pilot programs and offering grants for construction
technology initiatives. For example, financial support could target the development and testing
of productivity measurement tools-such as sensor-based monitoring-with publicly shared
results to foster broader adoption. Sweden’s innovation agency, Vinnova, has supported such
efforts under the “Smart Built Environment” initiative. One example is the project Digital
Information Flow in Infrastructure Projects, which aimed to enhance collaboration and
transparency by improving data exchange across project phases (Moscati & Engstrom, 2019).
Expanding this type of support, with a targeted focus on productivity tracking tools could

deliver system-wide benefits.

Finally, while Jacobsson and Linderoth (2012) focus more broadly on the implementation of
information and communication technology (ICT) in Swedish construction firms rather than
solely on BIM, their findings remain highly relevant. Their study revealed that successful
implementation depends on aligning digital tools with existing work practices and mitigating
perceived risks. This reinforces the importance of reducing both the financial and
organizational uncertainties associated with new technologies. By introducing standardized

requirements and offering financial incentives, government and industry actors can lower
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adoption barriers and accelerate the uptake of systems that support systematic productivity

monitoring and management.

2.8.4 Enhance Data Collection and Benchmarking at Industry Level

Koch et al. (2020) emphasize the importance of systematically collected productivity data in
understanding performance variation across construction projects in Sweden. By analysing 430
construction projects, they demonstrate how cost per square meter can serve as a benchmark
for comparing project efficiency across building types, contract forms, and geographic regions.
Their findings suggest that benchmarking based on consistent and comprehensive data allows
for more accurate identification of productivity patterns and informs targeted improvement
efforts. The study highlights that large-scale data collection, when methodologically
standardized, can provide a foundation for understanding industry-wide productivity levels and

guiding strategic decisions.

In a different context, Uhlhorn et al. (2024) discuss how the adoption of digital technologies in
environmental assessment practice in Austria and Germany has supported the structuring and
accessibility of large volumes of information. They show that integrating advanced digital tools
enables more effective information management and enhances the transparency of complex
processes. Their findings point to the potential value of digital infrastructure in supporting
institutional data collection and knowledge sharing. Although focused on environmental
assessment, the study’s insights are applicable to construction, where digital tools could

similarly facilitate standardized data gathering and benchmarking initiatives.

2.8.5 Addressing Structural Issues: Competition and Regulation

Some policy recommendations are more structural. For instance, the government could
continue efforts to increase competition in the construction sector, as more competition can
drive firms to find productivity improvements to stay competitive. This could involve easing
entry for foreign firms or supporting smaller domestic firms to grow and challenge the big
players, under the idea that a more dynamic market incentivizes efficiency (European
Construction Sector Observatory, 2021). Additionally, while ensuring high standards,
policymakers should review and streamline regulatory processes (permits, inspections) that, if
overly slow or complex, can hamper project productivity through delays. Sweden has made

some regulatory tweaks (e.g., the Planning and Building Act amendments to simplify certain
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planning steps — European Construction Sector Observatory, 2021), but continued attention is

warranted so that external bureaucratic factors don’t stifle on-site productivity gains.

2.8.6 Encourage a Culture of Continuous Improvement

Landin and Oberg (2014) emphasize the critical importance of fostering a culture of continuous
improvement within the Swedish construction sector. Their study identifies several conditions
necessary for such a cultural shift, starting with the development and implementation of
appropriate methods and tools to measure productivity and efficiency. The authors argue that
without systematic measurement, stakeholders lack the necessary information to make
informed decisions or identify areas requiring improvement. This absence of clarity can create
uncertainty and hinder efforts to drive productivity forward. Furthermore, Landin and Oberg
highlight the importance of open communication and shared responsibility among key actors
in the construction process, including clients, contractors, and consultants. Through this
collaboration, organizations can create a feedback loop that supports learning and continuous

development.

In more recent studies, Larsson and Larsson (2020) underscore that sustainable project
management relies heavily on inter-organizational collaboration and shared objectives among
stakeholders. Their research demonstrates that an inclusive and communicative work
environment encourages adaptive learning and ongoing improvement. Rather than solely
depending on formal measurement tools, their findings suggest that trust-based relationships
and transparent communication enable continuous feedback loops, which are crucial for

iterative development and mutual learning across project teams.

Expanding on this perspective, Engebe et al. (2020) highlight the significance of collaborative
project delivery methods, such as Integrated Project Delivery (IPD) and Alliancing, in
promoting continuous improvement. These methods institutionalize mechanisms for joint
decision-making, risk-sharing, and collective goal alignment, which inherently foster a culture
receptive to change and innovation. Through a scoping review of collaborative frameworks,
the authors find that such models not only enhance project efficiency but also create an
environment in which iterative learning and reflective practices become routine. These models
reduce adversarial relationships and siloed thinking, both of which are barriers to sustained

improvement.
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2.9 Expert Opinions and Predictions on the Future of Productivity

Tracking

Looking ahead, experts in the construction field offer varied perspectives on how productivity
tracking might evolve and what the future holds for efforts to improve efficiency. In Sweden
and globally, there is optimism that new technologies and approaches will make productivity

follow-up easier and more impactful, but there are also notes of caution about potential pitfalls.
Key predictions and opinions include:

2.9.1 Increased Digitalization and Real-Time Analytics

The integration of digital technologies in the construction industry has introduced new
possibilities for monitoring productivity and improving project outcomes through real-time
analytics. A notable example of this shift is provided by Mechtcherine et al. (2019), who
present the CONPrint3D concept-an on-site, monolithic 3D printing method that reflects the
increasing use of automation and sensor-driven control systems. Their study demonstrates how
digital construction methods can produce continuous data streams during execution, enabling

more immediate feedback loops and adaptive process control on the jobsite.

While such innovations signal a technical breakthrough, their successful integration into daily
construction operations is far from automatic. As Linderoth (2017) explains, the adoption of
digital tools is shaped not only by their functional capabilities but also by how organizational
actors make sense of them within institutional and practical contexts. This sensemaking process
influences whether tools intended for real-time insights are genuinely leveraged to support

decision-making or remain underutilized despite their potential.

This concern is echoed in the findings of Jacobsson and Linderoth (2012), who identify a
pattern of passive engagement with digital technologies among construction professionals.
Many users perceive existing ICT systems as sufficient and are reluctant to explore more
advanced solutions, thereby limiting the industry’s progression toward fully data-informed
practices. Such resistance can significantly undermine the transformative potential of real-time

analytics, especially when digital literacy or perceived relevance is low.

Despite these organizational barriers, Whyte (2019) offers a more optimistic view by showing
how digital information flows are reshaping project delivery models. She emphasizes that when

project teams are embedded in data-rich environments, they gain enhanced visibility into
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ongoing operations, which supports predictive management and reduces uncertainty. This
perspective illustrates the broader strategic implications of digitalization: beyond its technical
applications, real-time analytics can reconfigure how construction projects are conceived,

coordinated, and controlled.
2.9.2 Greater Emphasis on Early Planning and Design for Productivity

A growing body of research underscores the importance of embedding productivity
considerations at the earliest stages of construction projects. Fox et al. (2001) provide a
foundational perspective, demonstrating that the adoption of a “design for manufacture” (DfM)
approach during planning and design enables more efficient project delivery. By addressing
construction constraints and assembly methods upfront, their study shows that the need for
complex on-site problem-solving is significantly reduced, thereby promoting smoother

execution and faster project completion.

Building on this rationale, Lu et al. (2020) further emphasize that productivity gains in
construction are closely tied to early integration of Design for Manufacture and Assembly
(DfMA) strategies. Their analysis reveals that methods such as modularization, standardization,
and design simplification are most effective when embedded during the initial design phase.
These early decisions lead to streamlined on-site processes and reduced construction time,
whereas delayed implementation diminishes their potential impact. The authors argue that the
full benefits of DfMA can only be realized when design is approached with productivity as a

central objective from the outset.

Adding another dimension to this discussion, Gao et al. (2018) highlight the detrimental effects
of fragmented project phases and reinforce the value of early collaboration between designers
and constructors. Their findings show that aligning design intentions with construction goals
at the beginning of the project not only improves constructability but also enhances overall
productivity. This approach is particularly effective in projects involving standardized or
repetitive building types, such as housing, where lessons learned can be readily transferred to

future projects.
2.9.3 Holistic Performance Metrics: Beyond Traditional Productivity

The construction industry's traditional focus on labor and cost efficiency has long shaped how

productivity is measured. However, this narrow view is increasingly being challenged by the
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complexity of modern projects and the growing demand for sustainable outcomes. Fulford and
Standing (2014) argue that these conventional metrics fail to capture the broader dynamics
required for delivering value in today’s construction environment. Their study highlights how
fragmented communication and isolated roles within project teams limit overall performance.
They propose that productivity should be understood within a more holistic framework-one

that emphasizes collaboration, integration, and systems thinking across all phases of a project.

Building on this perspective, Felicioni et al. (2023) provide evidence that the industry is already
moving toward more comprehensive evaluation frameworks. Through their review of building
rating systems, they reveal a clear trend toward incorporating sustainability and resilience as
integral aspects of project performance. These systems assess not only environmental impacts
such as carbon emissions and energy use but also the adaptability and long-term viability of
buildings. Their findings suggest that these broader criteria are becoming essential components

of how success is defined in construction.
2.9.4 Cultural Change: From Compliance to Continuous Improvement

Digital transformation (DT) in the construction industry is increasingly recognized as a catalyst
for significant organizational changes. Samuelson and Stehn (2023) emphasize that DT
requires modifications in organizational structures and processes, highlighting the necessity for
companies to adapt to new digital tools and workflows to enhance efficiency and value creation.
Their proposed framework underscores the importance of strategic responses and structural

changes to facilitate DT.

In the context of Sweden's precast concrete sector, Shehu et al. (2025) explore the adoption of
digital tracking technologies, identifying systemic barriers such as high investment costs,
fragmented infrastructure, limited knowledge, and cultural resistance. Their study suggests that
overcoming these challenges is essential for the successful implementation of digital tools,
which can lead to improved operational efficiency and alignment with circular economic

objectives.
2.9.5 Potential Game-Changers: Automation and Robotics

Barbosa et al. (2017) identify automation and robotics as pivotal opportunities for reversing
the longstanding productivity stagnation in the construction industry. Technologies such as

robotic bricklayers, 3D-printed structures, and autonomous machinery are highlighted as
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solutions capable of delivering transformative gains. Unlike traditional, incremental
improvements in labor efficiency, these innovations promise significant leaps in productivity
by streamlining processes, reducing manual labor, and accelerating project timelines. This
potential is particularly relevant in high-cost labor markets like Sweden, where the financial

incentive to automate is especially strong.

While full-scale automation is not yet prevalent across the sector, Barbosa et al. (2017) note
that several construction tasks are already being automated, signalling a shift that could
redefine how productivity is monitored and optimized. In this emerging context, the role of
productivity follow-up may move away from tracking human performance and instead focus
on the operational metrics of machines-such as uptime, production output, and integration with
human-operated systems. This shift represents a broader rethinking of construction workflows,

where technology and human oversight are increasingly interdependent.

However, realizing the full benefits of automation requires more than just adopting new tools-
it demands a cultural and organizational readiness to embrace change. Jacobsson and Linderoth
(2012), in their study of Swedish construction companies’ attitudes toward information and
communication technologies (ICT), highlight a generally conservative mindset and limited
enthusiasm for technological disruption. While their research does not address robotics
specifically, it underscores a critical barrier: even when advanced tools are available, their

impact depends heavily on how they are received and utilized by industry professionals.

2.10 Opposing Viewpoints and Debates

While there is broad agreement that improving productivity in construction is desirable, the
literature also presents opposing viewpoints and debates on several aspects of productivity
follow-up. It is important to critically examine these, as they highlight uncertainties and

potential downsides that need to be managed.

2.10.1 The Measurement Debate: Are We Measuring It Right?

The construction industry has long faced criticism for its seemingly stagnant productivity,
especially when compared to sectors like manufacturing. However, recent scholarly work
challenges the accuracy and fairness of this narrative by questioning the validity of the

productivity metrics themselves. At the heart of this debate lies a growing recognition that
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conventional measurement tools may not adequately capture the complexities and realities of

construction work.

Fulford and Standing (2014) argue that traditional productivity metrics are poorly aligned with
the construction sector’s inherently project-based and highly wvariable nature. Unlike
manufacturing, which benefits from standardized processes and consistent outputs,
construction projects are characterized by unique conditions, varying scales, and site-specific
challenges. These factors make the application of uniform performance indicators problematic,
often leading to misleading evaluations of productivity. Fulford and Standing emphasize the
need for more context-sensitive tools and collaborative practices that better reflect the

fragmented and customized nature of construction operations.

Supporting this concern, Nilsson et al. (2019) provide empirical evidence from road
maintenance projects, where productivity was assessed using cost per square meter within
public procurement contracts. Their findings demonstrate that conventional metrics can
obscure significant project-level nuances, such as procurement strategies and organizational
inefficiencies. This case study highlights the broader limitations of applying generalized
productivity measures across a sector where project characteristics differ substantially, even

within sub-domains like infrastructure.

Further complicating the picture, Yi and Chan (2014) conducted a systematic review of labor
productivity research in the construction field, revealing substantial inconsistency in how
productivity is defined and measured. Their analysis suggests that perceived productivity
declines may be more reflective of data fragmentation and methodological flaws than actual
inefficiencies. According to their findings, the lack of standardized frameworks and
comparable data undermines the reliability of existing productivity assessments, reinforcing
the argument that current measures fail to present an accurate depiction of performance in

construction.

While these critiques highlight the shortcomings of current measurement practices, Barbosa et
al. (2017) take a more cautious stance. Acknowledging the imperfections in existing data, they
argue that the persistent and well-documented productivity gap between construction and other
sectors cannot be dismissed outright. Even if the metrics are flawed, the consistency of the

trend across time and regions points to structural inefficiencies that warrant serious attention.
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Their position suggests that rather than abandoning current metrics entirely, the industry should

work towards refining them to better align with construction’s unique conditions.
2.10.2 Focus on Productivity vs. Focus on Value and Quality

In the construction industry, the pursuit of productivity is often treated as a primary objective.
However, Ghodrati et al. (2022) caution that strategies aimed solely at boosting output can lead
to unintended and counterproductive consequences. Their study reveals that when productivity
is prioritized through acceleration of work processes, it often results in excessive productivity
pressure (PP) on labourers. This pressure encourages risk-taking behaviours that compromise
safety and increase the likelihood of defects, ultimately necessitating costly rework. Such
outcomes undermine both the actual efficiency of construction processes, and the overall value
delivered to clients, suggesting that a narrow focus on speed may be detrimental rather than

beneficial.

To address these challenges, a more balanced and human-cantered approach to productivity
has been proposed within the Lean construction framework. Ljungblom and Lennerfors (2021)
emphasize the Lean principle of “Respect for People” as a vital counterweight to overemphasis
on output metrics. They argue that recognizing and valuing workers' craftsmanship fosters an
environment of trust, collaboration, and continuous improvement. Rather than pushing for
productivity in isolation, this perspective encourages conditions that support sustainable
performance and high-quality outcomes. By embedding respect into organizational culture,

projects are more likely to achieve lasting value beyond immediate production targets.
2.10.3 Efficacy of Lean Construction: Mixed Evidence

Lean construction is frequently promoted as a best practice for improving efficiency, reducing
waste, and enhancing project outcomes. However, a closer examination of the literature reveals
that its effectiveness in real-world construction environments is far from universally
demonstrated. Instead, studies highlight a pattern of inconsistent results, with some

implementations yielding limited benefits or even proving counterproductive.

For instance, Kifokeris and Koch (2020), in their review of lean practices in Sweden over the
past decade, found that although tools like the Last Planner System have been widely adopted,
they are often applied superficially. Rather than driving substantial process improvements,

these tools were sometimes used as formalities, checklists were completed, and meetings were
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held, but without meaningful engagement or impact on productivity. This points to a disconnect
between the adoption of lean methods and their intended outcomes, often stemming from a

lack of comprehensive understanding or commitment.

Adding a more critical dimension to the discussion, Green (1999) questions the very suitability
of lean for construction. Although their research was done in 1999, He argues that lean’s origins
in manufacturing make it a poor fit for the fragmented, one-off nature of construction projects.
Green warns that in some cases, the adoption of lean may serve more as a rhetorical device
than a practical solution, masking deeper problems rather than addressing them. His critique

highlights the ideological risks of adopting

This issue of implementation is later echoed in the work of H66k and Stehn (2008), who
investigated lean principles within the context of industrialized housing production. Their
findings emphasize that lean is not merely a set of tools, but a management philosophy that
requires deep cultural change. Without this foundational shift, they argue, efforts to apply lean
tend to remain at the surface level, leading to minimal or no improvements. Like Kifokeris and
Koch, they suggest that without internalizing the principles behind lean, organizations are

unlikely to realize its promised benefits.

Further reinforcing these concerns, Azizi and Taghavi (2023) identify organizational barriers
and cultural misalignment as key reasons why lean initiatives often fall short. Their literature
study points out that lean cannot succeed as a stand-alone set of practices; instead, it must be
fully integrated into the wider organizational framework and supported by sustained leadership
and strategic alignment. When lean is introduced without such systemic support, its potential

impact is significantly diminished.
2.10.4 Transparency, Data Sharing Concerns and Al

Transparency in data sharing continues to pose significant challenges to productivity
improvement within the construction industry. One core issue lies in the lack of standardized
measurement approaches, which obstructs meaningful performance comparisons across firms
and regions. As noted by Kapelko, Horta, Camanho, and Oude Lansink (2015), variations in
input-specific productivity metrics hinder consistent industry-wide assessments, thereby
limiting opportunities for benchmarking and targeted improvement. This limitation is

compounded by organizational reluctance to share performance data. Dave and Koskela (2009)
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highlight that companies often fear misinterpretation of shared data, especially when contextual

nuances are ignored, which may expose them to reputational risks or competitive disadvantages.

In addition to these concerns, technical fragmentation across digital systems presents another
obstacle to transparency. Zhang et al. (2013) emphasize that the absence of standardized digital
infrastructures hampers effective data exchange and automated processes, which are essential
for collaborative productivity management. Furthermore, the perception of data as proprietary
knowledge further restricts openness. According to Love, Matthews et al. (2014), many firms
consider productivity-related information a strategic asset, making them hesitant to disclose

internal practices or performance outcomes.
2.10.5 Is Productivity Improvement the Key Priority?

The role of productivity improvement in the construction sector has become a focal point of
debate, particularly as stakeholders seek to identify the most effective levers for transformation.
Two key sources-SOU 2012:39 and Barbosa et al. (2017)-offer critical insights from both
Swedish and international perspectives, helping to frame this question within a broader industry

context.

From a Swedish standpoint, SOU 2012:39 emphasizes that while on-site productivity is
important, it is not the sole or even primary factor behind high construction costs. The report
highlights that market conditions-such as limited competition (oligopoly), escalating land
prices, and regulatory complexity-are substantial contributors to inefficiency in the sector. As
a result, productivity measures alone are unlikely to yield significant cost savings unless these
structural issues are also addressed. This suggests that in the Swedish context, treating
productivity as the top priority may overlook more fundamental problems embedded in the

market and governance systems (Statens offentliga utredningar, 2012).

In contrast, Barbosa et al. (2017) present a more global and systems-oriented argument in
favour of prioritizing productivity. They identify construction as one of the world’s least
productive sectors and argue that addressing this gap is essential for unlocking broader
improvements. Their research underscores the importance of enhancing labor efficiency,
digitizing processes, and improving project coordination. Crucially, they position productivity

not as a competing goal to innovation or reform, but as a foundational step that enables them.
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In this view, productivity is a catalyst for transformation, without which other reforms may

underperform or stall (Barbosa et al., 2017).

Bringing these perspectives together, it becomes clear that productivity improvement can
indeed be a key priority-but only when approached with contextual awareness. While Barbosa
et al. (2017) make a compelling case that productivity is essential to driving global industry
transformation, SOU 2012:39 reminds us that productivity gains must be integrated with
structural reforms to have lasting impact, particularly in markets like Sweden. Thus,
productivity should not be pursued in isolation but rather aligned with efforts to address deeper

systemic barriers.

2.11 Artificial Intelligence in Scandinavian Construction: A Critical Review

of Productivity, Trust, and Governance

The rise of Al and data-driven tools in construction is reshaping how project stakeholders share
information, establish trust, and exercise control over processes (Lidelow et al., 2023).
Nowhere is this more evident than in Scandinavia’s construction sector, where a strong
emphasis on transparency and collaboration is met with evolving concerns about data sharing
and digital governance (Hummel et al., 2021). Key themes include the pivotal role of clients in
driving digital adoption, the challenges of data security and legal frameworks, and the

importance of return on investment (Bang & Olsson, 2022).

2.11.1 Clients as Drivers of Digital Adoption

The adoption of Artificial Intelligence (Al) technologies in the Architecture, Engineering, and
Construction (AEC) industry is increasingly shaped by the influence of demand-side actors,
particularly clients. Scholarly research highlights that while Al adoption is often approached
from a technological or organizational lens, the role of clients as external drivers is gaining

prominence in the literature.

Regona et al. (2022), in a comprehensive PRISMA-based review, identify fragmented project
structures and inconsistent data practices as key obstacles to Al integration in construction.
Although their analysis does not directly isolate clients as a singular factor, they emphasize the
importance of cohesive stakeholder engagement in mitigating these challenges. The authors
suggest that clients, especially public sector clients, have a unique capacity to mandate better
data governance and to specify Al-supported deliverables, thus establishing foundational

conditions for effective Al implementation. This implies that client organizations can catalyze
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Al adoption by demanding systematic data acquisition, integration, and transparency from

project participants (Regona et al., 2022).

Similarly, Bang and Olsson (2022) conduct a systematic scoping review of Al applications in
construction projects, revealing that the current research landscape remains largely focused on
technological applications and algorithmic performance. However, they explicitly call for more
empirical studies into stakeholder influence, particularly the role of clients in shaping Al uptake.
The authors note that client expectations and procurement practices can significantly influence
which Al technologies are prioritized, suggesting that project owners who integrate Al-related
goals into tendering criteria or performance benchmarks may effectively steer innovation
adoption at the project level (Bang & Olsson, 2022). sometimes create tension with contractors
who perceive these technologies as instruments of surveillance or rigid control (Melin et al.,
2023). Thus, while clients in Scandinavia are instrumental in shaping digital trajectories, their
influence is double-edged. They can drive innovation but may also inadvertently undermine

trust if Al systems are imposed without sufficient stakeholder engagement.

2.11.2 Data Security, Sovereignty, and Legal Barriers

As Al-driven data sharing becomes more prevalent, concerns about security, data sovereignty,
and legal liabilities have come to the forefront. The construction industry has traditionally been
cautious about sharing project data, and recent studies confirm that fear of data misuse and
regulatory hurdles are significant barriers to digital transformation. In a survey of construction
supply chains, Singh et al. (2023) found that cybersecurity threats and privacy issues rank
among the top impediments to Al adoption, including risks such as hacking, data breaches, and
privacy intrusion. Companies worry that increasing transparency through cloud-based Al
systems could expose sensitive project information or personal data, potentially conflicting
with strict European data protection laws. In Scandinavia, where regulations like the EU
General Data Protection Regulation (GDPR) are strongly enforced, firms are especially
mindful of data sovereignty, that is, ensuring that project data (such as building models or
sensor outputs) remains under authorized control and within jurisdictional boundaries. Legal
scholars note that uncertainties over who owns and controls digital construction data can slow
down collaboration. For instance, BIM-enabled projects blur traditional lines of intellectual
property and responsibility, raising questions such as: Who is liable if an Al algorithm in design
software produces a flawed recommendation? Who “owns” a shared 3D model, or the big data

generated on a smart construction site? Without clear answers, stakeholders may be reluctant
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to fully trust and use these shared digital resources. Another critical barrier involves the
contractual and legal frameworks needed to govern Al and BIM use. Conventional construction

contracts did not envision data-centric collaboration and adapting them has proven complex.

A comprehensive legal review by Fan et al. (2018) highlights several challenges, including the
need to redefine roles and standards of care when BIM and digital tools are used across multiple
organizations. The study found that new contract clauses are often required to address data
quality assurance and compliance, such as assigning responsibility for auditing and validating
Al-generated outputs. In Scandinavia, public clients have begun to include data-sharing
requirements and liability clauses in procurement contracts, but navigating these new legal
waters requires caution. Researchers emphasize that trust is pivotal: stakeholders must trust
that shared data will be secure and not opportunistically used against their interests, and they
need confidence that legal agreements will protect them if something goes wrong. Lack of trust
among project participants, whether it concerns data security or fear of blame, can thus
undermine data-sharing efforts. Indeed, studies of digital innovation barriers frequently cite
low trust and poor data governance as reasons firms hold back from full transparency (Singh
etal., 2023; Fan et al., 2018). Overall, ensuring robust data security and clear legal frameworks
is essential in Scandinavia’s highly collaborative construction culture. By addressing these
issues, through cybersecurity measures, data agreements, and updated laws, the industry can
alleviate fears, thereby strengthening trust in Al tools and allowing stakeholders to relinquish

some control to automated systems without feeling vulnerable.

In the Scandinavian context, particularly Sweden, the legal challenges associated with BIM
adoption are further complicated by the lack of standardized contractual frameworks that
address the nuances of digital collaboration. A study by Ussing et al. (2016) highlights that in
Denmark, existing laws are individualistic, whereas BIM promotes a collectivistic approach,
leading to disputes over areas of responsibility, risks, and ownership of digital information.
Similarly, in Sweden, the absence of clear legal definitions regarding the status of BIM models
in contracts has been identified as a significant barrier to full adoption (Ussing, Svidt, &
Wandahl, 2016). These challenges underscore the need for legal reforms and the development
of standardized guidelines to facilitate the integration of BIM and Al technologies in the

construction industry across Scandinavia.

Moreover, the concept of data sovereignty is particularly pertinent in the Scandinavian

construction industry, where there is a strong emphasis on maintaining control over data within
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national jurisdictions. Hummel et al. (2021) conducted a comprehensive review of data
sovereignty, highlighting the importance of meaningful control, ownership, and the articulation
of data claims by various agents, ranging from individuals to countries. Their study underscores
the challenges posed by new data-driven technologies, which, while offering significant
benefits, also confront stakeholders with difficulties in retaining control over their data. This is
especially relevant in the context of Al and BIM, where data is often stored and processed
across borders, raising concerns about compliance with local data protection regulations and
the potential for data misuse. Addressing these concerns requires the development of robust
legal frameworks and data governance strategies that ensure data remains under authorized
control and within jurisdictional boundaries, thereby fostering trust among stakeholders in the

construction industry.

2.11.3 Return on Investment and Measurable Impact

The willingness of construction firms to embrace Al and transparent data-sharing depends on
the demonstrated value. In an industry known for thin profit margins, any new technology is
scrutinized for its return on investment. A common concern in recent research is that many
digital innovations have unproven or hard-to-measure productivity impacts, which can erode
stakeholder trust in their long-term worth. Singh et al. (2023) identify “unclear profits and
advantages” as one of the top five factors hindering Al adoption in construction. In other words,
if contractors and clients cannot clearly see how an Al application will improve schedule
performance, reduce costs, or otherwise pay off, they are reluctant to cede control to automated
processes. This echoes the findings of Lidelow et al. (2023), who reported a notable gap
between the expected benefits of BIM/digital tools often cited in literature and the realized
benefits observed by Nordic companies in practice. Many Scandinavian firms have invested in
BIM and project management Al with the hope of radical efficiency gains or lifecycle savings.
However, interviews indicate that most realized benefits have been incremental, e.g. smoother
coordination on a given project - rather than the sweeping productivity transformations often
promised (Lidelow et al., 2023). When benefits do not clearly materialize, it can undermine
trust in both the technology and in the advocates (often management or clients) who pushed

for its adoption.

To build confidence, researchers stress the importance of measuring and communicating the
impacts of Al in construction. Case studies and reviews have started to document tangible

improvements from digital tools: for instance, reductions in rework, improved on-site logistics,
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or faster decision-making cycles. Chowdhury et al. (2019) argue that providing evidence of
such gains is crucial to “convince clients and contractors to invest in digital technologies” and
thereby accelerate uptake (p. 583). In their review of digital productivity tools, they note that a
clear business case, where upfront costs are justified by quantifiable returns like labor savings
or fewer delays - greatly enhances stakeholders’ willingness to adopt new systems (Chowdhury
et al., 2019). In Scandinavia, some large contractors have begun developing key performance
indicators (KPIs) to track digital tools’ impact on project outcomes, reflecting a shift toward
data-driven evaluation of innovation. This effort ties back into the theme of transparency:
organizations not only need transparency in sharing project data, but also transparency in
results - showing everyone involved how Al is contributing to productivity and project success.
When the ROI is evident and distributed (for example, if both the client and contractors see
gains), trust in Al-driven processes increases, and stakeholders are more comfortable

relinquishing traditional control in Favor of data-guided decision making.

2.12 Conclusion

The literature unequivocally establishes that productivity follow-up is both conceptually
endorsed and empirically underleveraged in Sweden’s construction sector (Josephson &
Saukkoriipi, 2007; Koch et al., 2020; Nilsson et al., 2024). While the availability of tools such
as BIM, EVM, and the Last Planner System is well documented (Schimanski et al., 2020;
Barbosa et al., 2017), their integration into routine project execution remains fragmented and
culturally constrained (Jacobsson & Linderoth, 2012; Kifokeris & Koch, 2023). This
disconnect is compounded by entrenched contractual models (Eriksson & Westerberg, 2011),
limited incentive structures (Meng & Gallagher, 2012), and underdeveloped data ecosystems

(Landin & Oberg, 2014).

Crucially, the field is divided on the adequacy of existing metrics and the cultural readiness for
data-centric reform. While Fulford and Standing (2014) and Yi and Chan (2014) critique
conventional productivity indicators as misaligned with the project-based and variable nature
of construction, Barbosa et al. (2017) argue that the persistent lag observed across regions
suggests deeper structural inefficiencies rather than simple measurement flaws. This
unresolved tension, situated between perceived stagnation and contested methodologies,
signals an urgent need for empirically grounded and context-sensitive frameworks.
Additionally, emerging debates on artificial intelligence, trust, and data governance (Lidelow

et al., 2023; Hummel et al., 2021; Regona et al., 2022) make it clear that digitalization will not
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lead to substantial change unless it is accompanied by parallel adaptation in legal,

organizational, and cultural systems.

This thesis responds directly to the structural gaps identified by Landin and Oberg (2014) and
the integration challenges highlighted by Koch et al. (2020). It offers the first empirically
grounded analysis of how productivity follow-up is practiced on the ground in large-scale
Swedish construction projects. In doing so, it answers the call by Bang and Olsson (2022) for
stakeholder-cantered investigations and builds on Jacobsson and Linderoth’s (2012) critique of
passive digital tool adoption. It emphasizes the organizational and interpretive practices that
determine how follow-up processes take shape. Future research should prioritize longitudinal
ethnographies of productivity routines (as proposed by De Waard & Kalkman, 2022),
comparative assessments of contractual innovation (Kadefors et al., 2024), and governance
models for artificial intelligence in monitoring systems (Fan et al., 2018). Advancing the field
will require more than refining metrics. The real challenge lies in transforming how
performance measurement is embedded within construction cultures and decision-making
structures. The future of productivity improvement depends not only on better tools, but also

on making those tools meaningful in everyday project life.

3 Methodology

3.1 Research Strategy

In this study, we followed a qualitative, inductive research strategy grounded in a
constructivist-interpretivist paradigm to explore productivity factors within the Scandinavian
construction industry. Our aim was to generate rich, context-specific insights by engaging
directly with the experiences and perspectives of construction professionals. We used
methodological triangulation to strengthen our findings, combining content analysis, thematic
analysis, and grounded theory. Our data sources included academic literature, industry reports,
and in-depth interviews, which gave us a well-rounded understanding of how productivity is
perceived and managed in the field. To complement these insights, we also conducted a
descriptive analysis of a Customer Relationship Management (CRM) dataset. Using Power BI,
we identified recurring trends and practical challenges that added another dimension to our
understanding. As we moved through the analysis, we applied grounded theory techniques such
as constant comparison, theoretical sampling, and memo writing, which helped us develop a

conceptual framework rooted in real-world experience. Surveys were deliberately excluded
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from the research design due to concerns about response bias, methodological inconsistency,
and practical constraints typical in short-term academic studies. These limitations are discussed
in detail in the following section. Throughout the process, we prioritized ethical research

practices, including informed consent, anonymity, and strict confidentiality.

3.2 Justification for Methodology

In this study, we explored productivity factors within the Swedish and broader Scandinavian
construction industry using a qualitative research approach grounded in a constructivist-
interpretivist paradigm. This perspective assumes that reality is socially constructed and best
understood through the meanings individuals assign to their experiences (Creswell, 2014). It
aligns with our aim to understand how construction professionals perceive and influence
productivity within a complex and evolving industry context. Given the exploratory nature of
our research and the need to capture rich, context-specific insights, we adopted a qualitative,
inductive research design. This allowed us to engage deeply with participants’ experiences and
interpret the meanings they attributed to productivity in their work environments (Merriam &
Tisdell, 2016). To enhance the credibility, depth, and rigor of our findings, we applied
methodological triangulation, which involves combining multiple qualitative methods to
examine the same phenomenon (Carter et al., 2014; Flick, 2018; Patton, 2015). This approach
helped us view the issue of productivity from different analytical angles and validate emerging

insights across methods.

Furthermore, Surveys were deliberately excluded from this thesis due to methodological
limitations that reduce their effectiveness in short-term academic research. First, surveys are
prone to social desirability bias, where respondents may tailor their answers to appear
favourable rather than truthful, especially on sensitive topics (Krumpal, 2013; Tourangeau &
Yan, 2007). This undermines the reliability of self-reported data. Additionally, the mode of
survey delivery can influence responses, with variations between online, telephone, and in-
person formats complicating data interpretation (Kreuter et al., 2008). Time constraints typical
of master's-level research also limit the ability to address non-response bias, which arises when
certain demographic groups are underrepresented due to lower participation rates (Choi & Pak,
2005). These limitations are particularly critical in short-term studies where rigorous data
validation, follow-up, and instrument testing may not be feasible. Consequently, surveys were

deemed unsuitable for meeting the reliability and validity standards required in this research.
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We began by conducting content analysis on selected academic literature, industry reports, and
a set of initial interview transcripts. This helped us identify recurring terminology, core
concepts, and prevalent discourse patterns related to productivity in construction. These
findings informed the development of our interview guide and highlighted initial areas of
inquiry. Next, we employed thematic analysis to examine the full set of interview data. This
step enabled us to identify key themes surrounding productivity challenges, enabling factors,
and industry-specific dynamics. By systematically coding and organizing participants’
narratives, we gained a clearer understanding of how construction professionals conceptualize

and respond to productivity issues in their daily practice.

To support our primarily qualitative approach, we also drew on a descriptive analysis of CRM
data, which included around 27,000 recorded reclamation cases. Using Power BI, we explored
the dataset to identify trends and recurring issues that could shed light on productivity
challenges. This supplementary analysis added another layer to our understanding and helped
us triangulate our findings by connecting real-world operational data with insights from our
interviews and literature review. While the core of our strategy remained inductive and
qualitative, this integration of quantitative data served to enrich and validate our interpretations

(Creswell, 2014).

In the later stages of analysis, we incorporated grounded theory procedures to support the
development of a data-driven conceptual framework (Charmaz, 2014). We engaged in
theoretical sampling, iterative coding, constant comparison, memo writing, and pursued
theoretical saturation to ensure that the emergent theory was grounded in participants’ lived
realities. This process concluded in the development of a framework that is further elaborated
in the discussion chapter, where we link our findings to existing literature and practical

applications.
3.3 Data Sources

3.3.1 Literature Review

We carried out a systematic literature review to support the research, with a particular focus on
Scandinavian and broader European contexts. To make sure the review reflected the realities
of the Swedish construction industry, we selectively included international studies that offered
relevant conceptual or methodological insights that could apply to local practices. Our search

was conducted using well-established academic databases, such as Scopus, Web of Science,
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and Google Scholar, as well as official repositories from government and institutional sources.
Our primary aim was to include peer-reviewed journal articles published in recognized and
high-quality academic outlets. We focused on studies that dealt directly with productivity
follow-up in the construction industry. This included research on performance tracking systems,
productivity measurement methods, and the use of digital tools for monitoring project
outcomes. In some cases, we also considered literature that wasn’t explicitly about productivity
but still contributed to useful perspectives. For example, we included studies on digital
transformation, artificial intelligence in construction, and modern project management
approaches when they helped us better understand methods or concepts related to productivity

tracking.

We paid particular attention to studies from Sweden and other European countries to highlight
region-specific practices, regulations, and trends. In addition to academic sources, we included
publications from national governments and the European Union when they provided reliable
and policy-relevant information. A small number of reports from consulting firms like
McKinsey & Company were also used, but only when their data-supported findings
complemented academic research and provided meaningful insights into construction

productivity.

There was one exception to our focus on peer-reviewed literature. In a specific part of the
review, where we examined short-term trends in construction productivity over a defined
period, we found very few peer-reviewed academic sources. To fill that gap, we included a
limited selection of grey literature, mainly industry reports and market analyses. These were
used only to give context about recent developments and were not relied on to support

theoretical arguments or methodological decisions.

To maintain the overall quality of the review, we applied clear exclusion criteria. We left out
non-peer-reviewed content like blogs, opinion pieces, and marketing material that lacked
academic or institutional credibility. We also excluded unpublished work, pre-prints, including
theses and masters’/PhD dissertations, to keep the review focused on rigorously vetted research.
Studies that weren’t related to construction or had no clear connection to productivity or project
performance were not considered. Finally, we only included literature written in English or

Swedish, and only if the full text was available and the methodology was clearly described.
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3.3.2 Interview Data

Semi-structured interviews were conducted with professionals from a leading company in the
Swedish and Scandinavian construction sector. Participants represented a broad range of roles

and departments, including:

e Specialist Lead Planners

e Site Managers

e Cost Control Specialists

e Project Steering Specialists
e Aftermarket Specialists

e Site Supervisors

e HR specialists

e IT and Drone Manager Specialists
e Contracts Lead Specialists
e Lead Logistics Specialists.
e Project Managers.

e Project Development Managers.

All participant names and company-specific identifiers have been anonymized to maintain

confidentiality. Respondents are referred to by role titles only.

Although the interviews followed a semi-structured format, the questions and topics were
tailored to each participant's professional role, background, and area of expertise. This
customization ensured that the insights gathered were both contextually relevant and rich in
detail, allowing us to elicit the most meaningful data based on each individual's knowledge and

responsibilities.

Despite this tailoring, a core set of approximately four standardized questions was consistently
included in all interviews. These questions focused on productivity follow-up challenges, with
the aim of enabling comparative analysis across roles. This approach facilitated the
identification of recurring themes and systemic issues, which informed the synthesis and

interpretation presented in the analysis and results sections.

Additionally, interviewees frequently offered referrals to colleagues better positioned to

answer questions outside their domain, further enhancing the depth and accuracy of the data
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collected. This collaborative and dynamic interview process contributed to a more

comprehensive understanding of productivity follow-up practices across the organization.

3.3.3 Data Set from CRM

Alongside the qualitative data we collected through interviews and observations, we also made
use of a secondary quantitative data source: customer relationship management (CRM) data
provided by the aftermarket department. This dataset included around 27,000 recorded cases
related to different aspects of reclamation. We decided to include it to add another layer to our
understanding. We mainly used the CRM data for descriptive analysis. With the help of Power
BI, we explored the dataset to look for recurring themes, frequent challenges, and trends
connected to productivity and service-related activities. Although we didn’t carry out any
statistical testing, the patterns we found in this data added valuable context to our qualitative

findings and helped strengthen the overall analysis.

3.4 Analytical Framework
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Figure 2 Analytical Framework

3.4.1 Content Analysis of Literature and Interview Data

We began our analysis with a qualitative content review of selected academic literature,
industry reports, and a set of early interview transcripts. This phase was guided by
Krippendorff’s (2018) understanding of content analysis as a way to draw meaningful and

consistent insights from texts by considering their broader context. Using this approach, we
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were able to identify recurring terms, patterns in language, and clusters of ideas related to

productivity.

Following Schreier’s (2012) model, we developed a coding frame that combined both inductive
and deductive elements. Some categories emerged naturally from the data, while others were
informed by themes found in existing literature. The coding process itself was iterative: we
broke the texts into smaller, meaningful segments and assigned codes based on their underlying
ideas. As we worked through the data, we regularly refined our categories to better capture the
nuances we observed. Throughout, we made a conscious effort to maintain transparency and
shared understanding in our coding decisions, to ensure consistency and strengthen the

trustworthiness of our findings.

3.4.2 Thematic Analysis of Interview Data

After completing the content analysis, we moved on to a thematic analysis of the full set of
interview transcripts, using the six-phase approach outlined by Braun and Clarke (2006). We
started by immersing ourselves in the data, reading each transcript multiple times to become
thoroughly familiar with the content. Next, we carried out a line-by-line initial coding process,
where we noted down elements of the data that seemed particularly relevant to our research
focus. These initial codes were then grouped into potential themes based on shared ideas and

connections we noticed across the interviews.

We carefully reviewed and refined these themes to make sure they were internally consistent
and truly reflected the data. Once we were confident in their clarity and coherence, we gave
each theme a clear name and definition that tied back to our research aims. In the final step, we
brought everything together into a structured narrative that directly responded to our key

research questions.

Thematic coding was done manually to keep us closely connected to the data. This hands-on
process encouraged a more reflective approach and helped us better understand the nuances in
participants’ responses (Schreier, 2012). We also made a point to constantly compare findings
across different roles and cases, which helped ensure consistency in our analysis and gave us

confidence in the themes that emerged.

3.4.3 Grounded Theory Procedures

To deepen our inductive approach and support the development of a data-driven conceptual

framework, we used grounded theory methods following Charmaz’s (2014) constructivist
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model. This included theoretical sampling, which helped us explore emerging ideas more
thoroughly by identifying additional participants or sources when needed. We also engaged in
memo writing throughout the process, which allowed us to document our interpretations and
reflect on how our thinking evolved over time. Moreover, a central part of this approach was
the constant comparison technique. We used it to examine patterns across different parts of the
data, looking at both similarities and differences. This helped us refine our categories and gain
a clearer understanding of what was taking shape in the analysis. We continued this process
until we reached theoretical saturation, where new data no longer added meaningful or new
insights. As a result, we aimed to co-construct meaning between researcher and participant,
staying aligned with our interpretivist perspective. This approach made it possible for us to
identify explanatory concepts that were closely tied to the real-world experiences of

professionals in the construction industry.

3.4.4 Integration of CRM Dataset

To complement our mainly qualitative analysis, we also carried out a descriptive review of
CRM data provided by the aftermarket department. This dataset included around 27,000
recorded cases (see Section 3.2.3). We used Power BI to explore the data and identify common

patterns, frequent issues, and trends related to productivity in daily operations.

This CRM data supported our analysis in several ways. First, it allowed us to triangulate our
findings by comparing actual operational trends with the themes that came out of our interviews.
This helped strengthen the overall credibility of our interpretations (Creswell, 2014). Second,
the data provided valuable context by offering real-world examples and measurable trends that
either supported or challenged our qualitative insights. Finally, some of the patterns we noticed
in the CRM data influenced our theoretical sampling decisions and helped us fine-tune the
focus of our ongoing coding and analysis. While we did not use this data for statistical testing,
the descriptive analysis added depth to our understanding of the broader operational

environment. It also helped increase the practical relevance of the study’s conceptual findings.

3.4.5 Synthesis and Rationale

Bringing together qualitative content analysis (Krippendorff, 2018; Schreier, 2012), thematic
analysis (Braun and Clarke, 2006), grounded theory methods (Charmaz, 2014), and a
descriptive review of CRM data gave us a well-rounded and adaptable analytical framework.
This combination of methods allowed us to look at our data from different angles and helped

shape a grounded theoretical model based on real-world insights.
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Using this mixed approach helped ensure the credibility of our findings. By engaging in
reflexive and transparent coding throughout, we aimed to stay mindful of our own
interpretations while staying close to the data. We also tried to be consistent in how we applied

each method, which supported the dependability of the overall analysis.

Because our findings are rooted in both what participants shared and what the operational data
revealed, we believe they offer a degree of transferability to similar contexts, especially within
the Scandinavian construction sector. The use of multiple data sources and the ongoing process

of comparing and validating insights helped strengthen the trustworthiness of the study.

Table 2 Content Analysis Table Overview

Productivity Factor Frequency (across Example Contexts
Interviews)
Resource Constraints 12 Labor shortages for electricians

and plumbers; logistical
limitations in urban areas
Design Changes 11 Late client-driven
modifications; budget not
updated with revised drawings
Warranty Claims 9 HVAC system defects; water
Management leaks; subcontractors reluctant
to return post-handover

Example Table: (Full table available in the appendix.)

3.4.6 Field Observations

In addition to reviewing the literature and conducting interviews, we also carried out direct
field observations to gain a more grounded and contextual understanding of productivity
practices and challenges on active construction sites. We included this step to enrich our
understanding of field practices and add depth to our findings, then follow it up with
meaningful, informed discussion with our interview professionals. According to Creswell
(2014) Observing real-world situations firsthand allows to triangulate across multiple sources
and contributed to the overall credibility of analysis. These observations also helped us stay
aligned with a grounded theory approach, as they gave us a chance to witness process-level
behaviours and spot patterns that may not have come through in interviews alone (Charmaz,

2014).
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We conducted three site visits, each with a slightly different focus. During these visits, we paid
particular attention to planning routines, scheduling processes, and the kinds of obstacles teams
faced during execution. Our goal was not just to confirm the themes that had emerged from our
interviews and reading, but also to stay open to noticing unstructured or unexpected aspects,

especially around issues like coordination breakdowns, delays, and productivity bottlenecks.

After each visit, we wrote up detailed observational notes. We focused on practical factors that
seemed to affect productivity, such as how labor was allocated, how materials were moved and
managed, how subcontractors interacted, and how tasks were sequenced on site. Being on-site
gave us a clearer picture of how work unfolds and allowed us to see how theoretical ideas play
out in practice. By combining interviews, literature, and field observations, we were able to
build a more comprehensive and well-rounded view of productivity in the construction sector.
This helped us capture not just what people said, but also what we could see happening in real

time, which added another layer of insight to our findings.

3.4.7 Ethical Considerations

Anonymization: Removal of personal identifiers from all transcripts and data.

Confidentiality: Secure storage of data and aggregate-only reporting.

Informed Consent: verbal consent obtained from all participants to record the interviews, and
all participants were informed how the data from recordings will be used by stating a pre-

written statement.

“We would like to inform you that this interview will be recorded solely for the purpose of
notetaking. The recording is strictly confidential and will be permanently deleted upon the
completion of the data collection phase of the thesis. All personal and organizational
identifiers, such as names of interviewees, project titles, or company names, will be removed
during the data collection process to ensure anonymity. This information will not be shared
with your employer or any third party. Please note that there are no right or wrong answers;
we are interested in your personal insights based on your knowledge and experience. Your
contribution is highly valued. If at any point you feel uncomfortable or prefer not to answer a
question, you are free to skip it. We want to emphasize that your privacy and confidentiality

>

are of the utmost importance to us.’

Data Integrity: Triangulation ensured cross-validation of findings.
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Use of Language Support Tools & LLM: No artificial intelligence tools were used in the
design, execution, or analysis phases of this research. However, Al-based grammar and
language editing tools were used to refine the final written text. These tools were applied solely
to correct grammatical errors, punctuation, and phrasing inconsistencies that can arise when
writing in English as a second language. At no point were Al tools used to generate original

content or perform any analytical interpretation of data.
3.5 Limitations

3.5.1 Organizational Scope and Contextual Specificity

The study’s empirical focus on a single, leading firm within the Scandinavian construction
industry introduces inherent limitations to external validity. While this selection enabled in-
depth organizational access and detailed insight into productivity practices, it also confines the
generalizability of findings to contexts with similar institutional norms, regulatory frameworks,
and corporate structures. This context-specific design supported the study’s internal coherence
and depth, but it restricts the transferability of results to broader international or multi-firm
comparisons. To address this, the research emphasized analytic rather than statistical
generalization and developed its conceptual contributions in terms of transferable processes

and observed patterns.

3.5.2 Exclusion of Survey-Based Data Collection

Survey methods were intentionally excluded from the research design due to known issues
such as response bias, limited reliability in self-reporting on sensitive topics, and feasibility
concerns within the study’s academic timeframe. While this decision supported the study’s
focus on depth and interpretive fidelity, it limited the potential to assess attitudinal prevalence
or compare findings across a larger professional population. This trade-off was partially
mitigated by triangulating themes emerging from qualitative interviews with operational trends
observed in CRM data, thereby enhancing the reliability of insights through method

convergence.

3.5.3 Temporal Constraints on Data Integration and Saturation

The study was conducted within the limitations of a master’s thesis workload of 30 Higher
Education Credits (HEC), spanning one academic semester. This restricted the possibility of
extending data collection or conducting more longitudinal studies. Furthermore, the

methodology incorporated multiple qualitative techniques, including content analysis, thematic
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analysis, field observations, and grounded theory procedures, the constrained academic
timeline limited the extent of follow-up engagement and longitudinal tracking. For example,
while theoretical sampling and constant comparison were used, the opportunity for repeated
interviews or iterative data collection cycles was constrained. Additionally, the CRM dataset
used for supplementary analysis was limited to cases recorded from Q1 2023 up to Q1 2025,
excluding potential emergent trends. These limitations were managed by clearly bounding the
temporal scope of the study and ensuring that thematic saturation was achieved within the

available data.

3.5.4 Analytical Dependence on Manual Coding

All stages of thematic and content analysis were conducted manually to maintain a close,
interpretive connection with the qualitative data. While this enhanced reflexive understanding
and preserved the constructivist foundation of the research, it also introduced potential risks of
subjective bias in coding and theme generation. No computational analysis tools or inter-coder
reliability checks were employed, which may affect replicability. These concerns were
addressed through iterative coding, detailed memo writing, and the use of constant comparative

techniques to ensure conceptual coherence and analytical transparency throughout the process.

Taking into consideration the said limitations, the study’s conclusions should be interpreted as
analytically rather than empirically generalisable. Recognising these limitations clarifies the
situated nature of the research and strengthens its contribution to theory-building within
comparable contexts. Future research may expand on this work by incorporating broader

samples, longitudinal designs, or mixed-methods integration to extend its empirical reach

4 Data Analysis and Results

4.1 Introduction to the Chapter

This chapter presents the findings from the empirical investigation into how productivity
follow-up is implemented and managed in Swedish construction projects. Drawing from
qualitative interviews with professionals at a leading Swedish company in the construction
industry, the chapter explores both the current practices and the key factors that influence their

effectiveness.

The analysis is structured around the following main research question:
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How is productivity follow-up currently implemented in Swedish construction projects, and

what factors influence its effectiveness?
To support and deepen this inquiry, four sub-research questions were developed:

1. What methods and tools are used for tracking productivity on construction sites in
Sweden?

2. What challenges do project teams face when conducting productivity follow-up?

3. To what extent are digital tools and real-time data analytics being adopted to support
productivity follow-up in Swedish projects?

4. How do organizational structures and roles (e.g., planners, cost controllers,
subcontractors) influence productivity tracking?

To address these questions, a thematic analysis was conducted using qualitative data from
fifteen semi-structured interviews. The analysis followed an inductive coding process inspired
by grounded theory (Charmaz, 2006) and thematic analysis guidelines (Braun & Clarke, 2006),
allowing key patterns and themes to emerge naturally from the data. The inductive nature of
the analysis ensured that the themes reflect the participants' perspectives without being

constrained by pre-established categories.

Interview participants represented a range of professional roles, including lead planning
specialists, cost control experts, project steering specialists, and aftermarket managers. All data

were anonymized to protect both individual and organizational identities.

The analysis is presented across five thematic sections, each corresponding to one of the sub-
research questions. Each section includes a brief thematic overview, illustrative quotes from
participants, and an interpretation that links empirical insights with the broader academic and
industry context. A concluding summary highlights the most significant findings, laying the

foundation for the discussion in the following chapter.

4.2 Method of Analysis

The empirical data collected for this study was analysed using a thematic analysis approach,
which served to uncover recurring patterns, concepts, and meanings within the interview
responses. Thematic analysis was chosen for its flexibility and its ability to provide a rich and

detailed, yet complex, account of qualitative data (Braun & Clarke, 2006).

The process was grounded in an inductive coding logic inspired by Charmaz’s (2014)
constructivist grounded theory, which emphasizes the co-construction of meaning between

researcher and participant. Rather than applying pre-existing theoretical frameworks, the
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analysis allowed themes to emerge from the data organically, rooted in the experiences and

expressions of the interviewees.

4.2.1 Coding Process

The analysis followed several iterative steps:
1. Familiarization: All interviews were transcribed verbatim and read multiple times to
build familiarity with the content.

2. Initial Coding: Segments of text were manually coded line-by-line to identify
significant statements, practices, and perceptions related to productivity follow-up.

3. Focused Coding: Initial codes were grouped into broader conceptual categories
through constant comparison across transcripts.

4. Theme Development: Conceptual categories were further refined into overarching
themes and subthemes, aligned with the research questions.

5. Validation and Revision: Themes were compared across interviews to ensure
consistency and relevance, with several iterative refinements based on recurring
patterns.

Manual coding was conducted without the use of computer-assisted qualitative data analysis
software (CAQDAS). This decision was intentional to allow closer interaction with the raw

data, promoting reflexivity and attention to nuance during the analysis.

4.2.2 Emerging Themes and Subthemes

The coding process led to the identification of four major themes, corresponding to the five
sub-research questions. Each theme is composed of one or more subthemes that reflect distinct

dimensions of the participants’ experiences.

Table 3 Methodological Coding Process

Theme Subthemes Ilustrative Roles
1. Methods and Tools for Use of schedules, manual tracking tools, = Lead Planning Specialist,
Productivity Tracking earned value metrics Project Steering Specialist
2. Challenges in Productivity Lack of standardization, resource Cost Control Specialist,
Follow-Up limitations, contract ambiguities Aftermarket Manager
3. Adoption of Digital Tools and = Current usage (Excel, PowerPoint, Planning Specialist, Steering
Real-Time Analytics PowerProject), future potential (Al Specialist

BIM)
4. Influence of Organizational Role specialization, subcontractor Planning Specialist, Cost
Roles and Structures coordination, absence of PMO Controller
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5. Best Practices and Lean approaches, early contractor All roles
Recommendations for involvement, standardized close-out
Improvement planning

These themes serve as the foundation for the subsequent sections, where empirical findings are

presented and analysed in direct relation to each sub-research question.

4.3 SRQ1-Methods and Tools for Productivity Tracking

This section addresses Sub-Research Question 1: What methods and tools are used for tracking

productivity on construction sites in Sweden?

The findings reveal a combination of traditional manual methods and evolving digital tools
employed by project teams to monitor productivity. Despite some advancements, the lack of

standardized processes remains a major theme across participants’ responses.

4.3.1 Traditional Tools and Manual Practices

Several interviewees indicated that productivity tracking in construction projects still heavily
relies on manual and traditional tools. Lead planning and project steering specialists reported
widespread use of Excel spreadsheets as the primary means of documenting completed
quantities against planned activities. Weekly updates provided by site managers typically form
the foundation of these reports. While Excel is often praised for its flexibility and ease of use,
it lacks automation and integration with broader project management systems. In parallel,
PowerPoint presentations are commonly utilized to visualize progress for senior management
through milestone comparisons and simplified Gantt charts. These tools help create digestible
overviews of project status, enabling senior stakeholders to quickly interpret key performance

trends without delving into complex scheduling software.

This persistent reliance on conventional tools such as Excel and PowerPoint mirrors broader
industry trends. The construction sector has historically favoured simple, adaptable tools over
integrated digital platforms due to their low implementation barriers and familiarity among
practitioners (Koch & Lundholm, 2018). However, this dependence often results in a
superficial form of productivity tracking, where data is collected and reported but not
systematically analysed or used for real-time decision-making (Landin & Oberg, 2014). In such
cases, tracking becomes a procedural task rather than a dynamic management function, leading

to missed opportunities for optimization.
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While these tools can still serve useful communicative purposes particularly in facilitating
stakeholder alignment (Shibeika & Harty, 2023) they are insufficient for supporting complex,
multi-variable project environments where integration of time, cost, and scope data is essential.
Literature increasingly emphasizes the need for transition toward digital platforms that offer
real-time, data-driven oversight and predictive analytics (Barbosa et al., 2017). Nonetheless,
resistance to change, legacy workflows, and lack of digital fluency remain significant obstacles
to widespread adoption in the Swedish construction industry (Jacobsson & Linderoth, 2012).
This gap between tool usability and strategic functionality underscores a central challenge in
advancing productivity measurement from manual reporting toward integrated performance

management.

4.3.2 Specialized Scheduling Software

Lead Specialist Planners highlighted the use of specialized scheduling tools to support planning
and progress tracking. They noted that Powerproject is the predominant scheduling software
currently in use, valued for its adaptability to construction projects. Similarly, Primavera P6 is
also being introduced on larger-scale projects where more sophisticated scheduling and
resource management are required. They explained, for instance, in a recent infrastructure
project, Primavera P6 facilitated complex resource allocation and timeline adjustments,
demonstrating its utility in managing intricate project dynamics. However, the use of such
software often remains confined to the planning department rather than being fully integrated
with cost control, procurement, or site management functions. This siloed application limits
the potential for these tools to serve as real-time dashboards for productivity follow-up.
Interviewees emphasized that while planners rely heavily on software like Powerproject, site
teams often fall back on manual updates, Excel sheets, or verbal progress reports. Such
disjointed workflows prevent the seamless integration of schedule, cost, and procurement data,

resulting in a reactive rather than proactive management approach.

Academic literature supports these observations, indicating that a lack of integration between
planning software and other project control functions undermines the effectiveness of digital
tools in construction. Landin and Oberg (2014) argue that construction firms in Sweden often
adopt digital tools in fragmented ways, leading to information silos and inefficiencies. Even
when software is available, it is frequently underutilized due to insufficient standardization,
weak cross-departmental collaboration, or organizational resistance to change. Jacobsson and

Linderoth (2012) highlight that such resistance often stems from a lack of training, fear of
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change, and inadequate communication strategies, which impede the adoption of integrated
digital solutions. Shibeika and Harty (2015) further emphasize that real productivity gains from
digitalization are achieved only when tools are integrated across the project lifecycle and used
to support real-time decision-making. This integration requires not only technical
interoperability but also aligned processes between planning, procurement, and cost control.
Without such integration, productivity follow-up remains disconnected from actual site
conditions, and the opportunity to use software as a live dashboard capable of early deviation

detection and adaptive planning is lost.

Despite these challenges, there are notable examples of successful integration. For instance, a
Swedish construction company implemented an empowered collaborative planning method
that combined scheduling, cost control, and procurement functions, resulting in improved
efficiency and real-time decision-making capabilities. This approach involved collaborative
planning workshops, integration of Building Information Modelling (BIM), and active
participation from various stakeholders, leading to enhanced project outcomes (Viklund
Tallgren et al., 2015). Such cases illustrate that overcoming organizational resistance and
investing in comprehensive training programs can facilitate the effective adoption of integrated
digital tools. Therefore, addressing the structural and cultural barriers to integration is essential
for leveraging the full potential of specialized scheduling software in enhancing construction

productivity.

4.3.3 Integration Challenges of Earned Value Management (EVM) in

Construction Projects

Interviews with key personnel at a prominent construction company operating in the Swedish
and broader Scandinavian markets reveal that the application of Earned Value Management
(EVM) remains largely siloed within the planning function. Multiple planners and specialists
consistently described how EVM tools such as the Schedule Performance Index (SPI) and Cost
Performance Index (CPI) are not actively integrated with other essential departments like cost
control, procurement, and site operations. A Specialist Lead Planner noted that although EVM
is theoretically recognized as a standard performance tracking methodology, many
practitioners either misunderstand it or implement it only in a limited fashion. Instead, they
often rely on informal tools such as Excel-based trackers or PowerPoint dashboards, which

lack dynamic, real-time feedback capabilities.
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This compartmentalized use of EVM reflects broader challenges rooted in both organizational
structure and training. Structurally, the absence of a centralized Project Management Office
(PMO) means that project managers are often tasked with both delivering and controlling
projects roles that are ideally separated for better oversight. In terms of training, many Swedish
construction professionals remain unfamiliar with comprehensive EVM practices, or perceive
them as overly complicated, leading to partial or failed implementations. Past negative
experiences with EVM tools and resistance to standardized methodologies further compound

the problem.

A concrete example illustrating the lack of integration comes from a recent large-scale public
infrastructure project undertaken by the case company. During execution, the project scope
evolved substantially after the design phase; however, the corresponding budget adjustments
were not implemented in time. As a result, several critical path activities such as foundational
concrete work and weather-sensitive installations experienced significant delays and cost
overruns. These misalignments between planned scope, schedule, and budget demonstrate the

consequences of operating without a fully integrated EVM framework.

These findings are consistent with observations in contemporary academic literature. Aramali
et al. (2022) highlight the persistent disconnect between academic EVM frameworks and their
practical implementation in the construction industry, noting that this gap impairs EVM’s
potential to serve as a robust project control mechanism. Similarly, Proafio-Narvaez et al.
(2022) argue that the comprehensive application of EVM integrated with cost control and
scheduling is crucial for improving the accuracy of performance measurement and project
oversight. Furthermore, Mayo-Alvarez et al. (2022) emphasize that EVM’s integration with
other project management methodologies can significantly enhance its utility in schedule

performance monitoring and proactive control.

4.3.4 Challenges in Standardization of Methods

A consistent theme across all interviews with planning and cost control personnel at the leading
construction company in the Swedish and Scandinavian region was the lack of a standardized
system for productivity tracking across projects. Planning professionals, such as the Specialist
Lead Planner and Project Steering Specialist, emphasized that productivity follow-up is carried
out using disparate tools like Excel, PowerPoint, PowerProject, and Primavera. These tools are

often tailored to individual preferences rather than guided by a unified organizational approach.

CHALMERS, Architecture and Civil Engineerin, Master’s Thesis 61



This fragmentation leads to inconsistent data formats, obstructs project-to-project

comparability, and ultimately prevents organizational learning.

This perspective was reinforced by the Leading Logistics Specialist, who described the
planning environment as historically fragmented, with each project operating in silos. Despite
the presence of digital scheduling software, they noted that tools are often selected based on
habit or local team dynamics rather than standardized policy. The interviewee highlighted that
although there has been a decade-long effort to build a central planning support structure,
including departmental representatives and standardized scheduling methodologies, its
implementation remains uneven. As a result, productivity data is difficult to consolidate and

leverage for broader insights across the organization.

Participants frequently pointed to the absence of a centralized repository for productivity
metrics, echoing findings from academic literature. This deficiency hinders cross-project
analysis and weakens data integrity, especially when attempting to compare planned versus
actual performance. As noted by Elghaish et al. (2019), integrating Earned Value Management
(EVM) within a unified digital ecosystem, such as through Building Information Modelling
(BIM), can significantly enhance progress tracking by standardizing and automating key
performance metrics. However, in the current decentralized context observed at the company,

such integration remains aspirational rather than operational.

The interview with the Leading Logistics Specialist also underscored how cultural
fragmentation and varying technical competencies exacerbate these challenges. Even within
the same organization, differing levels of digital tool adoption and a lack of harmonized
methods create inconsistency. The specialist noted that organizational learning is stalled
because lessons from one project are often not transferable to others, as processes and data
structures differ fundamentally. They stressed that continuous improvement is only possible

once standardization is achieved, stating: “You cannot improve what’s not standardized.”

Interview data suggest that advanced methodologies such as EVM are significantly hindered
by the absence of a company-wide productivity tracking framework. While Section 5.3.3
explored conceptual and organizational hurdles to EVM adoption, its inconsistent application
across projects illustrates how non-standardized practices reduce the reliability of indices like
the Schedule Performance Index (SPI) and Cost Performance Index (CPI). Literature supports
this view. Vanhoucke (2011) and Zwikael et al. (2000) both argue that EVM becomes truly
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effective only when embedded within a structured, centralized data system, which enables early

detection of cost and schedule deviations.

Currently, the lack of such standardization inhibits planners and cost controllers from
performing cross-project benchmarking or integrating productivity insights into future
estimates. As stated by the Leading Logistics Specialist, this results in a heavy reliance on
individual judgment and informal feedback loops, often leading to duplicated inefficiencies
and missed opportunities for systemic improvement. These practitioner insights are consistent
with research that warns of the risks posed by fragmented practices, including diminished data
reliability and reactive, rather than proactive, planning (Jergensen & Emmitt, 2008; Hwang &

Ng, 2013).

Hence, both empirical interviews and academic research converge on the conclusion that the
absence of a centralized, standardized approach to productivity tracking is a significant barrier
to operational efficiency, strategic planning, and long-term knowledge retention in the Swedish

construction sector.

4.4 SRQ2-Challenges in Conducting Productivity Follow-Up

This section addresses Sub-Research Question 2: What challenges do project teams face when

conducting productivity follow-up?

The analysis of the interviews revealed several recurring challenges impacting the effectiveness
of productivity tracking. These challenges can be categorized into five main thematic areas:
lack of standardization, cultural resistance, resource constraints, contractual ambiguities, and

technological limitations.

4.4.1 Cultural Resistance to Structured Methodologies

Several participants emphasized a cultural inclination toward improvisation over structured
project control methods. Interviewees from a leading construction company in the Swedish and
broader Scandinavian region revealed a recurring theme: schedules and productivity tracking
were frequently treated as secondary to immediate delivery pressures. For example, a senior
planning expert highlighted that “whiteboard planning” and ad hoc schedule adjustments
remain commonly used tools due to their perceived practicality, despite the company’s
investment in digital systems. Another project steering specialist noted that site teams often
prioritize task execution over standardized productivity tools such as Earned Value

Management (EVM) or Lean-based planning systems. This cultural tendency is not isolated
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but reflects a broader industry norm across Swedish construction that favors operational
flexibility over formal control systems. This often results in inconsistent or superficial
application of available methodologies, a situation aligned with what Biesenthal et al. (2018)
describe in their analysis of megaprojects: successful control practices must align with
prevailing institutional norms, and rigid systems that lack contextual sensitivity tend to be

rejected or only symbolically implemented.

This resistance is partly rooted in negative past experiences with overly complex control
systems. Multiple interviewees pointed out that when structured methods like EVM have been
trailed, they were often implemented with excessive granularity and limited user support. This
led to user disengagement and scepticism toward structured project management tools. Where
Sacks et al. (2017) made the theoretical case for culture and leadership as enablers of Lean-
BIM synergy, Maraqa et al. (2021) demonstrated that synergy in practice, showing measurable
performance gains only when those enabling conditions were met. Thus, the later study
operationalizes and validates the earlier conceptual claims, marking a clear evolution from
"what should be done" to "what works in practice". These observations align with S6derlund’s
(2014) institutional perspective on Scandinavian construction practices, which he characterizes
as “project pragmatism.” This term describes a normalized reliance on improvisational
approaches rooted in the region’s historical preference for consensus-driven, decentralized
governance structures. This cultural backdrop helps explain why standardized systems are
frequently perceived as incompatible with on-the-ground realities, leading to ad hoc

workarounds even when formal systems are available.

Further evidence of this pattern is found in Lindhard and Larsen’s (2016) study, which
identifies that inefficiencies in construction projects are often due to inconsistent routines and
planning misalignments, particularly in large, multi-actor environments. Their findings suggest
that even when tools exist to support effective project control, their impact is diminished if they
are not embedded into consistent, shared practices across teams. Although some organizations
have achieved success with Lean and BIM frameworks, their implementation has typically
been highly dependent on strong leadership and careful adaptation to the local context. Sacks
et al. (2017) emphasize that without long-term cultural support and internal champions; digital
and Lean systems fail to take root. This reinforces the idea that technology alone cannot

overcome entrenched habits and institutional resistance.
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4.4.2 Resource Constraints and Site-Specific Limitations

Insights from interviewees reflects in the situation of productivity follow-up on construction
projects in Sweden, particularly in urban centres like Gothenburg, is significantly affected by
practical site constraints and persistent resource limitations. They stressed that a common issue
highlighted by planning and project control professionals is the acute shortage of specialized
labour, including electricians, HVAC technicians, and mechanical installers. Consequently,
they highlighted that this shortage becomes especially pronounced in large-scale or remote
projects and further stressed that such scarcity undermines adherence to scheduled activity

durations and diminishes the reliability of productivity tracking.

This is prevalent in the interview with the aftermarket specialists, one of the most critical
consequences of the skilled labour shortage is poor execution on site, which directly increases
the volume of reclamation cases. As stated in the interview, “Everything we do in aftermarket
is a consequence of what wasn’t done right in production,” particularly due to execution faults
and inconsistent installation quality. This is reflected in the data provided to us by aftermarket
specialist database: Installationer inomhus (Indoor Installations) account for 10,197 out of
27,000 total reclamation cases, over 37.7%, highlighting the scale of impact from improperly
executed technical installations like HVAC, electrical, and plumbing systems. The specialists
argue that without qualified tradespeople, adherence to quality standards deteriorates, leading
to costly aftermarket interventions that could have been prevented through better upstream
execution and workforce planning. Furthermore, this problem extends beyond just the shortage
of skilled labor and is explored in greater detail in Section 4.4.3.4, which connects the issue to
broader concerns around Quality and Productivity. Furthermore, Section 4.5.2, titled
Fragmented Integration: Tools in Isolation, highlights how disjointed digital systems and
siloed workflows further compound the challenges, drawing a holistic picture connecting the

shortage of labor to the issues discussed in this section.

While Sweden is part of a highly developed labour market, this challenge is far from unique to
the region. Brucker et al. (2021) identify continent-wide labour shortages linked to
demographic shifts, declining enrolment in technical education, and increasing system
complexity. The literature stresses that these trends affect even advanced economies, aligning
with practitioners’ observations from Sweden that qualified labour is increasingly difficult to

source and retain, particularly for technically demanding trades.
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Furthermore, the effectiveness of productivity tracking is hampered by how project teams
respond to these labour gaps. In the absence of centralized systems or standardized tracking
frameworks, as detailed under RQ1, interviewees emphasised that many teams adopt informal
or improvised methods to adjust schedules and report progress. Although these ad-hoc
responses are often necessary to meet short-term deadlines, they compromise data consistency

and obscure long-term performance trends.

Importantly, recent insights from human resource specialist’s interview in Sweden’s
construction sector indicate that labour constraints extend beyond tradespeople to include
white-collar professionals such as site managers, quality engineers, and supervisory staff. They
stressed that even within this segment, the shortage is not merely in numbers but in the
availability of experienced personnel, particularly those familiar with complex urban
infrastructure projects. Moreover, the interviewee highlighted that while entry-level candidates
are more readily available, firms often settle for “workable” hires over ideal fits due to
recruitment urgency and geographic limitations, challenges that resonate with the logistical

bottlenecks already facing urban projects like those in Gothenburg.

This informal mode of operation reflects a systemic challenge that extends beyond Sweden.
Das (2023), studying urban project environments in the Global South, describes how project
management practices often evolve into what he terms "anti-planning" behaviours, reactive,
fragmented, and driven by necessity rather than formal methodology. Surprisingly, findings
from interviews highlighted that these dynamics find resonance in Sweden’s highly developed
construction sector. Despite its advanced infrastructure and digital capabilities, the Swedish
context mirrors some of the improvisational behaviours described by Das, particularly in high-
pressure urban projects where logistics are complex and workforce supply is inconsistent. The
parallel suggests that contextual pressures, such as site congestion, contractual fragmentation,
or regulatory inflexibility, can drive even mature systems toward reactive and informal

planning cultures.

An Interview from a construction site in the heart of Gothenburg revealed that this situation is
further compounded by logistical constraints in dense urban areas in Sweden. Additionally, the
interviewee stressed that rigid site conditions, including limited access, storage space, and
transport bottlenecks, exacerbate the impact of labour shortages; Thus, these limitations force
teams to continuously revise schedules and workflows, often without integrating changes into

a broader data environment. As Hasan et al. (2018) emphasize, poor coordination and
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inadequate planning remain key global drivers of productivity loss, regardless of project

location.

4.4.3 Contractual Ambiguities and Weak Incentives

4.4.3.1 Misaligned Incentive Structures and Their Practical Consequences

The Swedish construction sector, encompassing both public and private actors, has long
depended on fixed-price contracts as a primary delivery model. However, Eriksson and
Westerberg (2011) argue that these contracts often fail to reward above-minimum performance,
discouraging innovation and productivity. These concerns are echoed by the Contracts
Specialist, who described early collaborative contract implementations that used a 50/50 cost-

sharing structure, where contractors kept 50% of cost savings and bore 50% of any overruns.

According to the Contracts Specialist, this rigid formula led to several unintended
consequences. Contractors inflated budgets to protect against risk, trust eroded, and
collaborative behaviours were replaced by defensive tactics. He cited a major infrastructure
project, the WestLink (Véstldnken), as a representative example where this model contributed
to early-phase tension and breakdowns in cooperation. While that project later improved after

revisions, its initial issues illustrate a broader pattern within Swedish contracting culture.

To correct these misalignments, the Contracts Specialist described how some projects have
since adopted a more flexible 80/20 incentive model. This version reimburses contractors for
80% of budget overruns and awards them 20% of cost savings. He emphasized that this format
was “significantly more realistic” and led to improved outcomes by preserving the incentive
for efficiency while reducing risk exposure. Though still unevenly adopted across Sweden, this

shift signals growing sectoral awareness of the need to better balance risk and reward.

4.4.3.2 The Fragility of Collaborative Culture: The Critical Role of Early Engagement

Collaborative contracting models, such as Early Contractor Involvement (ECI), are designed
to foster mutual trust through structured cooperation in the project’s early planning phase,
known as Phase 1. During this stage, stakeholders jointly define the project scope, technical

solutions, and budget before entering Phase 2, the construction stage.

However, the Contracts Specialist stressed that collaboration is not automatic. He warned that
when clients fail to actively engage during Phase 1, the relationship often deteriorates during
execution. This observation aligns with findings by Lahdenperd (2012) and Eriksson and

Westerberg (2011), who emphasize the importance of sustained stakeholder involvement.
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Again, referencing the WestLink project, the Contracts Specialist noted that its early struggles
were not solely contractual but also cultural. Weak client presence in Phase 1 contributed to
poor alignment, disputes, and strained collaboration. Only after contractual redesign and

increased engagement did performance begin to improve.

In contrast, the Contracts Specialist highlighted a smaller tunnel repair project in Gothenburg
that succeeded due to consistent client involvement and jointly developed expectations. He
offered this comparison to demonstrate that while project size matters, it is cultural
commitment and early-stage alignment that ultimately determine success. This is an insight

applicable across Sweden’s construction market.

4.4.3.3 Transparency and the Practical Limits of Open Book Accounting

Open book accounting is often championed as a transparency-enhancing feature of
collaborative contracts. However, the Contracts Specialist provided a more nuanced view,
explaining that its practical application is riddled with limitations. While basic project costs,
such as labor and materials, are generally disclosed, contractors frequently withhold supplier

discounts or volume rebates due to commercial confidentiality concerns.

To manage this tension, the Contracts Specialist described how some contracts now allow
partial transparency by setting a standard markup (typically 8-10%) for indirect costs and
profits. This compromise, he noted, adds predictability but can also limit the flexibility and
trust that open book models are meant to support. He cautioned that without shared definitions
of transparency and accountability; open book practices may “create an illusion of openness

rather than true collaboration.”

This insight contributes to a broader understanding across the Swedish sector. While
transparency is essential, it must be balanced with business integrity and operational realities.
In other words, effective open book accounting requires trust, boundaries, and mutual

safeguards, a lesson increasingly recognized but not yet consistently implemented.

4.4.3.4 Quality and Productivity: The Overlooked Connection

Both the Contracts Specialist and the Aftermarket Specialists independently highlight a
systemic weakness in the contractual enforcement of quality standards, which manifests as

recurring and costly reclamations after project handover.

The Contracts Specialist emphasized that construction contracts in Sweden prioritize cost

control and deadline adherence, often at the expense of long-term quality. He reported that
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rework, poor site oversight, and lack of embedded quality metrics contribute significantly to
productivity losses. Yet contracts rarely incentivize proactive quality assurance or reward high

standards. As he put it:
“Unlike other industries, we tolerate too much waste”

Calling for a fundamental shift in how quality is integrated into project evaluation. This concern
is validated by recent data: there have been 27,000 reclamation cases, from Q2-2023, to Q1-
2025, with 10,197 (approximately 38%) relating to indoor installations (Installationer inomhus),
a highly complex system where execution quality is critical. Other significant categories
include interior walls (Invindig vigg) with 4,284 cases, and facades (Fasad) with 3,211 cases.
These three categories alone account for over 65% of the total reclamation volume,

underscoring the prevalence of quality issues in technically demanding areas.

In direct alignment, the Aftermarket Specialists reveal the downstream consequences of this
contractual oversight. They report that most post-handover issues are not due to faulty products
but are rooted in execution errors, poor inspection, and inadequate installation standards. These
issues, especially in complex systems such as indoor installations, interior walls, and facades,
often emerge only after handover, when end-users begin interacting with the systems. By then,

accountability is fragmented, and the burden of troubleshooting falls on the aftermarket team.

Critically, the aftermarket team points out that construction contracts frequently lack
enforceable quality clauses. This legal and procedural gap allows contractors to deliver just the
minimum standard, leading to a “/egal and operational void” in which responsibility is blurred,
and reclamation costs escalate. Their experience confirms that many of these faults are
systemic and preventable, had performance expectations and lifecycle quality measures been

embedded contractually from the beginning.

The most affected product types also reflect this dynamic. Multi-family residential buildings
(Flerbostadshus) alone account for 63.45% of the total cases (17.13K), followed by Hospitals
(Sjukhus) with 19.49% and educational buildings (Skolor/Utbildning) at 4.64%, further

indicating that issues concentrate in large-scale, complex facilities.

To address this, the Aftermarket Specialists have taken proactive steps to inject their insights
upstream. This includes collaborating with vendors, developing installation protocols, and
contributing to platforms for quality knowledge sharing. They have even attempted to influence

contracts at the project start, by reinforcing quality clauses and drawing from previous fault
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patterns. However, these efforts remain voluntary, decentralized, and inconsistently adopted,
as there is no institutional requirement to integrate aftermarket input into the contracting
process. These remarks echo findings by Landin and Oberg (2014), who argue that traditional
productivity metrics fail to capture rework and operational excellence. The Contracts Specialist
pointed to Finland’s alliance contracts as a positive counterexample. They include structured,
continuous quality dialogues, shared accountability, and aligned incentives. By embedding

quality objectives into the core of contractual relationships, Finnish projects avoid many of the

coordination failures observed in Sweden.

Table 4 CRM Data Extract 1

Category

Total Reclamation Cases

Top Reclamation Case Types

Reclamations by Year

Reclamations by Product
Type

Description
Overall reported reclamations

Installationer inomhus (indoor
installations)

Invéandig vigg (interior walls)
Fasad (Fagade)
2023(Q2,3,4)

2024
2025(Q1)
Flerbostadshus (Multi-family housing)
Sjukhus (Hospitals)
Skolor/Utbildning (Schools/Education)
Kontorshus (Office buildings)

Others

Count / Percentage
27,000 cases

10,197 cases
(37.8%)

4,284 cases (15.9%)
3,211 cases (11.9%)
~10,000 cases
~14,000 cases
~3,000 cases
17.13K (63.45%)
5.26K (19.49%)
1.25K (4.64%)
0.69K (2.55%)

Remaining ~10%

4.5 SRQ3-Adoption of Digital Tools and Real-Time Data Analytics

This section addresses Sub-Research Question 3: To what extent are digital tools and real-time
data analytics being adopted to support productivity follow-up in Swedish construction

projects?

The findings suggest that while awareness of digital tools is increasing among project teams,

actual adoption remains limited and fragmented. Several factors, including organizational
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culture, technical integration challenges, and a cautious approach to innovation, have

influenced the pace and extent of digitalization efforts.

4.5.1 Early Digitalization Efforts: Pilots Without Policy

Although traditional manual tracking methods remain prevalent on construction sites in
Sweden, particularly Excel and PowerPoint-based updates, there is a measured shift toward
digital solutions. Interviews with planning specialists and project steering personnel describe
early-phase integration of technologies such as scheduling software linked with 3D models and,
prospectively, 4D BIM environments. These innovations aim to enhance progress visibility and
synchronize planned versus actual performance. However, interviewees stressed that digital
uptake remains inconsistent and experimental rather than institutionalized, with adoption

decisions often made at the project level rather than through centralized policy.

This cautious trajectory aligns with literature identifying Sweden's fragmented yet evolving
digital construction landscape. Jacobsson and Linderoth (2012) emphasize that while digital
tools such as BIM offer efficiency and transparency gains, their impact is limited by cultural
inertia and user perceptions that existing systems are “good enough.” Similarly, Barbosa and
Costa (2022) show how integrating BIM with 360° cameras and unmanned aerial systems
(UAS) enables more objective progress tracking but also note that these innovations face
hurdles in implementation due to complexity, training demands, and uncertain ROI. Thus,
while early digital steps are being taken, the long-term effectiveness of these technologies
depends not only on their technical capacity but also on overcoming the behavioural and

institutional resistance that has historically characterized Sweden’s construction sector.

4.5.2 Fragmented Integration: Tools in Isolation

Despite growing awareness of digital tools' benefits, their practical integration across
departments remains limited and inconsistent. As interviews revealed, software platforms such
as Powerproject, Customer Relationship Management systems (CRM), or Power BI are present
in the workflow, but are often used in silos, detached from procurement, cost control, quality
assurance, or real-time data sources. The interview analysis shows that this lack of system-
wide integration results in duplicated efforts, weak feedback loops, and minimal organizational

learning.

While this fragmentation is evident across several departments, the most comprehensive case

data provided during the study comes from the aftermarket department’s CRM system also
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presented in detail in the appendix, which captures post-handover client-reported issues. This
dataset reveals over 27,000 reclamation cases over the course of 2 years (April 2023-March
2025), offering a concrete lens into the operational consequences of fragmented digital
practices. These issues typically emerge only after systems become operational, underscoring
how quality assurance during earlier phases remains disconnected from lived performance

outcomes.

Table 5 CRM Data Extract 2

Metric Description Value
Total reclamation cases in CRM dataset 27,000
Reclamation cases tied to indoor technical 10,000+
systems (electrical, ventilation, HVAC)

Percentage of reclamation cases from residential = 63%

projects

Spike in reported cases 2023-2024

Reason for spike Adoption of new CRM system from April 2023

Sharp decline in reported cases Early 2025

Reason for decline Data only received until March 2025 (real-time
limit)

Average cases received per day 31

A closer examination of the CRM data supports and quantifies many of the themes identified
in qualitative interviews. Over 10,000 cases are tied to indoor technical systems, particularly
electrical, ventilation, and heating/cooling systems. As one aftermarket specialist explained,
“we do not know how [these systems] will function, until [they are] operational.” This
uncertainty post-handover is further compounded by the lack of proactive issue reporting
during the production phase. Interviewees noted that production staff are rarely incentivized,
or sometimes even equipped, to log and share faults in a way that feeds back into continuous
improvement. Even when problems are known, they are often undocumented or siloed,

severing the feedback loop.

The data also reveals that over 63% of reclamation cases stem from residential projects,
particularly multi-family dwellings (“Flerbostadshus™). This aligns with qualitative findings
that owner-occupied housing tends to generate more complaints due to heightened user

expectations and greater interaction with complex systems. Yet, the fact that such issues are
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being reported only after handover highlights a systemic failure to integrate field data into

upstream planning and design decisions.

The temporal trends in the CRM data show a spike in reported cases during 2023 and 2024,
followed by an apparent sharp decline in early 2025. This pattern is because the aftermarket
team adopted the new system in April 2023, and the data was extracted in March 2025. At the
time of data retrieval, the records only covered up to that point. As of the writing of this thesis,
the number of cases is expected to continue rising, with the aftermarket team receiving an

average of approximately 31 new cases per day according to the data provided.

Crucially, the interviewee stressed that while the aftermarket team continues to bridge systemic
gaps through manuals, internal platforms, and vendor partnerships, these efforts are
increasingly constrained. As noted in interviews, budget reductions and decentralization have
weakened their ability to conduct proactive investigations or influence upstream decisions.
According to the interviewees’, previously centralized functions have been distributed across
regions without guarantees of consistency or follow-through, further limiting institutional

learning.

Academic literature supports these observations. Samuelson and Stehn (2023) assert that
without deliberate restructuring of workflows and leadership commitment; digital tools, in our
case (CRM systems) often fail to reshape operational practices. Shehu et al. (2025) similarly
identify high investment costs and fragmented digital infrastructure as key barriers to digital
adoption in Sweden’s construction sector, that hints on the deduction of budget mentioned by
the aftermarket team. Consequently, as shown in the interview project teams may possess
digital tools but underutilize them due to a lack of institutional alignment and managerial

alignment.

4.5.3 Al in Construction Productivity: Opportunities and Barriers to Scalable

Digital Transformation

One of the piloted projects exemplifying the use of artificial intelligence (Al) in construction
productivity tracking was introduced by a leading construction company operating across
Sweden and Scandinavia. During an in-depth interview, the company’s Drone and IT Services
Manager provided a comprehensive walkthrough of the system currently being trailed. This
innovative approach represents a significant departure from traditional progress tracking

methods, which often rely on subjective human reporting and are susceptible to discrepancies.
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Instead, the piloted solution integrates lightweight 360-degree cameras and QR-coded
geolocation to enable automated alignment with 4D BIM models. This setup supports real-time
verification of progress, anomaly detection, and predictive tracking, offering a more objective
and data-driven alternative. As highlighted by the manager, this technological shift enhances
accuracy, consistency, and efficiency in productivity monitoring while reducing reliance on

manual site inspections or cumbersome laser scanning equipment.

While such initiatives underscore the potential of Al to transform construction practices, their
broader adoption remains limited. Despite the promising results seen in select projects, the
diffusion of digital tools across the Swedish construction industry is still slow and uneven. This
section builds on earlier insights by examining the deeper systemic barriers and organizational
misalignments that hinder the scalability of Al-driven solutions and explores how such

challenges affect the transformation of trust and control in construction management.

4.5.3.1 AI Transformation vs. Decentralized Practice

According to the interviewees, the introduction of Al into construction workflows significantly
redefined how teams operate, reducing the need for repetitive manual labor by automating
progress validation and data interpretation. Tasks previously performed by multiple engineers
were now handled through a centralized Al system, with teams instead focusing on critical
inspection and quality assurance. This shift introduced a “single source of truth” on site,
fundamentally changing accountability by ensuring all stakeholders, engineers, suppliers, and

clients, made decisions based on shared, factual data.

However, despite these advancements, interviewees consistently described how such
innovative efforts often emerge at the project level, with limited efforts to scale or standardize
digital practices across organizations. This decentralized project structure hinders institutional
learning and results in scattered adoption patterns. These findings align with Dubois and Gadde
(2002), who describe the construction industry as a “loosely coupled system,” where
fragmented coordination across actors diminishes opportunities for cohesive innovation and

long-term productivity gains.

4.5.3.2 Return on Investment and Measurable Impact

Interview findings revealed that the AI solution implemented delivered tangible and
quantifiable benefits, reinforcing its value proposition in a high-stakes, cost-sensitive industry

like construction. From a study done at their firm, the Drone and IT Manager reported up to
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2.3 times productivity gains, a 70% reduction in manual reporting efforts, and notable cost
savings attributed to fewer conflicts and dispute resolutions. These improvements translated
not only into short-term efficiency but also into long-term value, as the manager emphasized
the importance of comprehensive digital records for post-construction maintenance and asset
management, this point is well expanded in the section “Clients as Drivers of Al and Digital
Adoption”. These insights suggest that, when implemented effectively, Al can deliver both
operational enhancements and lifecycle benefits, contributing to a compelling return on

investment (ROI).

This positive case contrasts with concerns raised in literature, where researchers caution that
many Al and digital tool implementations fail to produce clearly measurable outcomes. As
Singh et al. (2023) note, unclear profits and advantages are among the top barriers to Al
adoption in construction. These disconnects between promised benefits and actualized returns
can erode stakeholder trust, particularly in an industry where firms operate with narrow
margins and limited tolerance for unproven innovation. Indeed, the scepticism documented by
Lidelow et al. (2023) among Nordic construction companies, who often observed only
incremental rather than transformative benefits from digital tools, highlights the challenge of

translating theoretical efficiencies into meaningful, on-the-ground impacts.

However, the interview findings provide a counterexample to this trend, suggesting that under
the right conditions, such as targeted deployment, organizational support, and integration into
workflow, Al tools can surpass the incremental gains often reported. The manager’s detailed
ROI analysis aligns with recommendations from Chowdhury et al. (2019), who emphasize the
importance of clearly communicating quantifiable returns, such as reduced labor hours or fewer
project delays, to secure stakeholder buy-in. Furthermore, Chowdhury et al. (2019) highlighted
the use of key performance indicators (KPIs), as observed in some Scandinavian firms, echoes
the approach described in the interview: a structured, metrics-driven evaluation of the Al

solution’s impact on productivity and project outcomes.

4.5.3.3 Clients as Drivers of Al and Digital Adoption

One of the most influential forces driving the adoption of digital systems, including Al
technologies, has been client demand, as consistently emphasized in the interviews. Clients,
having experienced the benefits of verifiable and systematically managed data on completed
projects, began actively requesting similar technologies in subsequent tenders. This bottom-up

pressure proved to be more decisive than internal policies in overcoming organizational inertia.
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Interviewees highlighted that clients increasingly recognize the long-term value of digital tools,

not only for improved project delivery but also for lifecycle planning and facility maintenance.

Regona et al. (2022) identify data-related challenges stemming from the fragmented nature of
the construction industry, such as inconsistent data standards and siloed project teams, which
inhibit the efficient application of Al tools. While their study does not directly connect these
issues to client demand, the findings suggest that addressing fragmentation through more
coordinated project delivery, often spurred by client expectations, can facilitate Al integration

and data interoperability across stakeholders.

Bang and Olsson (2022) find that the construction industry lags others in Al adoption due to
several organizational barriers, including resistance to change, lack of strategic alignment, and
insufficient digital competencies within firms. They advocate for more empirical,
multidisciplinary studies to better understand these drivers and to develop targeted

interventions that can foster a culture of innovation and digital readiness.

However, this client-driven model is not without tension. As noted by Liang et al. (2024), Al
and robotic systems, such as automated surveillance drones, wearable monitoring devices, and
site activity tracking software, when introduced without adequate stakeholder engagement,
may be perceived as instruments of surveillance or managerial control. These perceptions can
undermine trust among workers and provoke resistance, highlighting the importance of

transparent communication and participatory implementation processes.

Nevertheless, both the interview findings and the literature confirm that clients act as crucial
enablers of innovation, exerting a pivotal bottom-up influence in shaping the digital

transformation of the construction industry.

4.5.3.4 Human-Al Partnership: Trust, Training and Generational Challenge

The interview insights from Drone and IT Manager underscores that successful implementation
of the Al system hinges on effective training and onboarding, with engineers typically
achieving proficiency within three months through regular support from the technology
provider. They stressed further that this structured training fosters a productive human-Al
partnership, where automation relieves engineers of repetitive, data-heavy tasks, enabling them

to focus on higher-value responsibilities like assessing finish quality during on-site inspections.

However, they mentioned that this shift also exposes a temporal and generational mismatch in

change readiness. As they explained further; while younger engineers adapt quickly and
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embrace Al as a support tool rather than a replacement, resistance often comes from senior
project managers. These individuals, who typically hold key decision-making power, may be
reluctant to abandon familiar manual processes. This generational hesitation reflects broader
industry trends noted by Shibeika and Harty (2015), where digital innovations frequently
challenge entrenched practices and the perceived value of new tools remains contested among

experienced personnel.

4.5.3.5 Data Security, Sovereignty, and Legal Barriers

Security and compliance emerged as recurring themes during the interview, especially in
relation to projects situated in sensitive or high-security environments such as airports and
correctional facilities. According to the interviewee, while project data is stored locally in
Sweden to comply with data protection regulations, some elements of Al processing still occur
in systems located outside of the EU. This raised concerns about data sovereignty and exposure
to foreign legal jurisdictions, particularly in terms of who has access to the data and how it is

processed and audited.

The interviewee highlighted that such issues could have a direct impact on the company’s
ability to implement Al-based systems across all project types. The interview stressed that in
highly classified environments, even minimal external data processing can represent a
significant risk, which sometimes results in restrictions or outright avoidance of Al tool usage

in those settings.

These concerns are reflected in the broader literature, where data sovereignty has been
identified as a significant consideration in the adoption of AI and cloud-based tools in
construction. Hummel et al. (2021), for example, emphasize that data sovereignty involves
maintaining meaningful control over where and how data is stored and processed, particularly
in cross-border contexts. Similarly, Singh et al. (2023) report that fears around data privacy
and cybersecurity risks are frequently cited by construction firms as barriers to digital

transformation.

Although the interviewee acknowledged the importance of compliance with the EU's General
Data Protection Regulation (GDPR) and national security protocols, they did not indicate that
their company has fully implemented specific organizational safeguards to address these data
sovereignty concerns. Instead, potential strategies, such as ensuring that all data handling
remains within EU borders, were mentioned as possible solutions, though not confirmed as

current practice.
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The literature underscores that legal and contractual frameworks surrounding the adoption of
digital technologies like BIM are still evolving. Ussing et al. (2016) identify several legal
uncertainties in Denmark's construction sector related to BIM, including ambiguities in
responsibilities and ownership of digital information. Similarly, Fan et al. (2018) highlight
challenges in adapting traditional construction contracts to accommodate BIM's collaborative
processes and data management requirements. However, the integration of Al technologies
introduces additional complexities, particularly concerning data ownership and liability for Al-

generated outputs, which are not extensively covered in existing BIM-focused legal studies.

No detailed mention from the interviewee was made of internal legal frameworks, standardized
contractual clauses, or dedicated roles for managing data protection in relation to Al systems.
As a result, the use of Al technologies is selectively limited and that could be affected by the
sensitivity of the project, as a result, the cautious adoption of Al could be a strategy informed

by data protection concerns.

4.5.3.6 Misalignment Between Digital Ambitions and Procurement Models

Interviews with Logistics Lead Specialists highlight a persistent disconnect between the digital
ambitions of construction projects and the traditional procurement models used to support them.
Conventional procurement frameworks often fail to explicitly require or incentivize the use of
digital tools such as Building Information Modelling (BIM), collaborative platforms, or
integrated data systems. As a result, contracts typically overlook essential elements like real-
time data integration, digital traceability, and platform interoperability. This omission
discourages subcontractors and other stakeholders from investing in compatible digital
technologies, thereby fragmenting project data environments and undermining long-term

digital continuity across projects.

Matos and Cruz (2024) reinforce this view, arguing that when procurement processes are not
intentionally designed to accommodate or promote digital workflows, they can severely limit
the transformative potential of digital tools like BIM. They propose an integrated, BIM-based
procurement approach to align digital capabilities with project delivery mechanisms. Landin
and Oberg (2014) similarly underscore that structural inefficiencies in Sweden’s construction
sector are often rooted in entrenched procurement practices that prioritize immediate cost

savings over long-term innovation and systemic improvement.
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4.6 SRQ4-Influence of Organizational Structures and Roles on

Productivity Tracking

This section addresses Sub-Research Question 4: How do organizational structures and roles

(e.g., planners, cost controllers, subcontractors) influence productivity tracking?

The interviews revealed that organizational dynamics, role clarity, and stakeholder
coordination significantly impact the quality and consistency of productivity follow-up.
Several recurring patterns emerged regarding the influence of internal structures and role

definitions on the effectiveness of productivity tracking efforts.

4.6.1 The Growing Role of Dedicated Planning

Several participants emphasized a significant organizational shift from relying on generalist
site managers to employing dedicated planning specialists. This trend reflects a growing
recognition that sophisticated project scheduling, productivity tracking, and performance

optimization require technical expertise rather than being treated as supplementary tasks.

Lead planning specialists observed that professionalized planning roles contribute to more
consistent development of baseline schedules and systematic progress tracking methodologies.
Despite this positive shift, inconsistencies persist across projects. Particularly on smaller or
mid-sized sites, access to specialized planners remains limited, leading to variability in the
quality of planning and, consequently, in the effectiveness of productivity monitoring. This
disparity was highlighted in both interview responses and scholarly literature. For example,
one planning expert noted that while large-scale projects frequently leverage dedicated
planners and tools such as PowerProject or Earned Value Management (EVM), smaller projects
often rely on site managers or engineers multitasking across planning and operational roles. As
a result, these sites frequently adopt ad hoc approaches, including spreadsheets or whiteboard

planning, rather than standardized, integrated systems.

This situation aligns with the findings of Dubois and Gadde (2002), who characterize the
construction industry as a “loosely coupled system” where fragmentation, particularly
prevalent in smaller operations, undermines standardization and innovation. Similarly,
Josephson and Saukkoriipi (2007) estimate that up to 35% of project costs may stem from non-
value-adding activities, much of which they attribute to inefficient and poorly structured

planning processes. Landin and Oberg (2014) also emphasize that the absence of dedicated
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planning expertise and structured tracking mechanisms hampers the ability of smaller projects
to adopt best practices or benefit from recent advancements in planning methodologies. The
combined impact of these issues not only perpetuates inefficiencies at the project level but also
inhibits the broader construction sector’s capacity to achieve systematic and scalable
improvements in productivity. To address this, recent industry reports suggest that strategies
such as modular construction, integrated project delivery (IPD), and broader digitalization,
including the use of Building Information Modelling (BIM), could help bridge the gap in
planning capabilities across project sizes. However, the successful adoption of such strategies
still hinges on the availability of planning expertise and organizational commitment to

professionalized planning roles.

4.6.2 Fragmentation Between Planning, Cost Control, and Execution

A persistent theme across the interviews was the fragmentation of responsibilities among
different project functions. Planning, cost control, site management, and subcontractor
coordination are often managed separately, with limited integration or shared accountability
for productivity outcomes. Cost control specialists described challenges in aligning financial
tracking systems with schedule updates, while site managers and planners noted difficulties in
coordinating real-time progress reporting. This fragmented structure limits the ability to
synthesize productivity data into actionable insights and hinders proactive decision-making.
Several participants emphasized that the absence of integrated digital systems across time, cost,
and scope domains contributes to discrepancies between planned and actual progress,
complicating efforts to identify the root causes of inefficiencies. Weekly updates are typically
carried out using isolated Excel sheets or PowerPoint visualizations, which lack real-time
connectivity and restrict dynamic assessment of project deviations. These limitations create
missed opportunities to respond promptly to issues such as resource constraints, schedule

slippage, or design changes.

This observation is reminiscent with academic literature where Dubois and Gadde (2002)
mentioned the construction industry as a “loosely coupled system,” which described in the
previous section “The Growing Role of Dedicated Planning”. Shibeika and Harty (2015)
similarly highlight the difficulties of integrating digital technologies across the firm-project
interface, noting that the diffusion of innovations is often impeded by organizational and
structural disconnects. While not focused on performance metrics per se, their work

underscores how digital fragmentation can negatively influence project delivery. Landin and
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Oberg (2014) emphasize the lack of standardized, organization-wide tools for productivity
tracking in Swedish construction, identifying this absence as a barrier to turning operational

data into strategic management insights.

4.6.3 Lack of Centralized Project Control Structures

The absence of centralized Project Management Offices (PMOs) within most construction
organizations in Sweden was identified as a critical structural barrier to effective project control.
In many international contexts, PMOs serve to integrate cost, time, and scope control functions,
thereby ensuring objectivity and consistency across projects (Too & Weaver, 2014; Hobbs &
Aubry, 2007). These functions help establish standardized processes, enhance strategic
alignment, and provide independent oversight of project performance-elements largely missing
in the Swedish context. In contrast, interviewees stressed that Swedish project managers often
shoulder dual responsibilities: delivering projects and managing project controls. Based on
interviews conducted for this study, this conflation of roles was repeatedly identified as a
source of conflict of interest, as the same individuals are responsible for both execution and
oversight, which can reduce the independence and rigor of productivity monitoring. Moreover,
Interview participants frequently emphasized that, in the absence of an independent control
function, productivity tracking tends to be deprioritized in favour of immediate project delivery
needs, particularly when deadlines are tight. This lack of feedback and learning mechanisms

ultimately compromises productivity oversight.

Additionally, research by Josephson and Saukkoriipi (2005) underscores the economic cost of
this organizational shortcoming. Their study of Swedish construction projects revealed that
inefficiencies, particularly in the form of non-value-adding work such as waiting times,
material handling, and unnecessary movements, can exceed 30% of total project costs,
highlighting the tangible consequences of inadequate control structures. Without reinforcement
from a centralized PMO or incentive-aligned contracts, productivity metrics risk becoming
performative rather than actionable, as noted in both the literature and stakeholder interviews.
Eriksson and Westerberg (2011) similarly argue that the absence of cooperative procurement

and structured follow-up mechanisms undermines strategic contributions to project success.

In summary, interviews show that the lack of centralized project control in Swedish
construction fosters structural conflicts, weakens productivity assessment, and results in

substantial inefficiencies. Literature consistently affirms that without independent oversight
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and aligned incentives, project management is less likely to support continuous improvement

and strategic performance tracking.

4.6.4 Challenges in Subcontractor Coordination and Accountability

Subcontractor management emerged as another influential factor. Several planners and project
steering specialists described difficulties in ensuring subcontractor commitment to productivity
follow-up practices. Subcontractors often prioritize their immediate scopes of work over
integrated project goals, leading to delays, scheduling conflicts, and inaccurate progress

reporting.

Interviewees highlighted that strong relational management, early subcontractor involvement
in planning, and clear contractual expectations are necessary to align subcontractor
performance with project-level productivity goals. However, such practices are inconsistently

applied, often depending on the leadership style of individual project managers.

Early subcontractor involvement, defined as the engagement of key trade partners during the
pre-construction or early design phase, enables more accurate scheduling, constructability
input, and smoother coordination across interdependent tasks such as HVAC, piping, and
electrical work. These benefits are supported by Eriksson and Westerberg (2011), who link
cooperative procurement procedures like early contractor involvement (ECI) to improved
project performance through enhanced coordination and stakeholder alignment. Further
reinforcing this point, Gadde and Dubois (2010) discuss the industry's resistance to
institutionalizing collaborative approaches, noting that coordination strategies are often
informal and vary significantly between projects. This inconsistency is compounded by
variability in leadership: project managers with proactive, integrative leadership styles are
more likely to involve subcontractors meaningfully and enforce productivity standards. Others,

by contrast, may adopt a more transactional approach, resulting in siloed operations.

The influence of leadership behaviour on the successful implementation of productivity tools
and collaborative systems in construction is well-documented. For instance, Olanipekun and
Sutrisna (2021) highlight that digital transformation in construction is facilitated by strategic
leadership that fosters the adoption of digital technologies across project lifecycles. Their
systematic review underscores the necessity of leadership in aligning digital initiatives with

organizational goals, thereby enhancing process alignment and on-site performance.
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Olanipekun and Sutrisna (2021) findings can be generalized. In essence, aligning subcontractor
performance with broader project goals depends not only on structural mechanisms such as
planning systems and contracts but also on the project manager’s capacity to lead through

clarity, coordination, and accountability.

4.6.5 Toward More Integrated and Collaborative Structures

Despite current structural challenges, participants expressed optimism that greater integration
is achievable. Proposed measures included establishing dedicated planning and control units
within organizations, fostering interdisciplinary collaboration from the earliest project phases,
and adopting digital platforms to enable transparent, real-time communication among all

stakeholders.

The gradual transition toward more integrated and collaborative organizational structures is
viewed as critical to improving the consistency and effectiveness of productivity follow-up in
the Swedish construction sector. As discussed extensively earlier in this section (Dubois &
Gadde, 2002; Josephson & Saukkoriipi, 2005), the industry’s fragmented nature and
inconsistent planning practices hinder systemic learning and coordination. Though not all
sources specifically mention project management offices (PMOs), the literature generally
supports the establishment of defined planning roles to address fragmentation and improve

cross-phase coordination.

Participants also emphasized the importance of institutionalizing collaboration through
progressive procurement strategies. Eriksson and Westerberg (2011) provide a conceptual
framework showing how cooperative procurement procedures-such as early contractor
involvement and incentives for joint performance- can positively influence project outcomes.
While the NEC3/NEC4 contract models, widely used in the UK, were not directly addressed
in their work, these models exemplify the kind of structured collaboration their framework

endorses.

Lean construction tools, particularly the Last Planner System (LPS), were cited by both
practitioners and researchers as an effective means to improve workflow reliability and
coordination across disciplines. While Josephson and Saukkoriipi (2005) point to planning
inefficiencies that LPS can address, Kifokeris and Koch (2020) provide a broader synthesis of

Lean Construction practices observed in Sweden over the past decade, illustrating how these
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methods-including LPS-have been adopted with varying degrees of success to enhance

planning, coordination, and project outcomes.

Additionally, interviewees pointed to the role of digital technologies in advancing
organizational integration, a topic discussed in detail under SRQ3, including the relevance of
integrated digital platforms and their contribution to performance monitoring and data-driven

decision-making.

5 Discussion

This discussion critically examines the empirical findings in relation to the main research
question: How is productivity follow-up currently implemented in Swedish construction
projects, and what factors influence its effectiveness? Drawing on literature and qualitative
data, this section reflects on systemic issues, industry culture, methodological contradictions,
and the transformative potential of improved practices within the Swedish construction sector.
In addition, it integrates insights from grounded theory analysis of stakeholder interviews,
offering a deeper methodological layer that surfaces implicit norms, adaptive behaviors, and

structural gaps shaping current productivity practices.

5.1 Productivity Follow-Up: Methods in Theory vs. Practice

The discrepancy between advanced theoretical models and the everyday tools used on Swedish
construction sites reflects a deeper tension in the sector’s productivity discourse, one rooted
not in a lack of technical knowledge, but in organizational conservatism and entrenched habits.
While the literature extensively champions the use of Earned Value Management (EVM), Lean
Construction, and BIM-integrated dashboards for delivering real-time, multi-dimensional
performance insights (Proafio-Narvaez et al., 2022; Koch et al., 2020; Schimanski et al., 2020),
empirical data reveals a sobering reality: major firms continue to rely heavily on Excel and
PowerPoint for productivity tracking. This is reinforced by our grounded theory findings,
particularly the insight from the senior planning specialist, who emphasized that unless digital
tools show "immediate utility," teams revert to older systems, which our theory terms selective

and superficial adoption of systems.

Notably, the issue is not the absence of awareness or access. Firms do experiment with
advanced tools, as shown in Koch et al.’s (2020) documentation of sensor-based tracking and

Lean construction practices such as the Last Planner System. However, these technologies
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often remain confined to pilot projects and fail to be scaled across organizational workflows.
The implementation patterns suggest not just uneven uptake but a failure to embed these tools
within everyday decision-making hierarchies. Landin and Oberg’s (2014) argument about the
lack of context-sensitive metrics is reinforced by the finding that even where tools exist, they
do not produce actionable insight without standardized integration. As articulated by the lead
specialist planner, the use of earned value is often improvised rather than methodologically
applied, resulting in “twisted versions” that lack analytic integrity. This observation supports
our grounded theory category; Planning Fragmentation Undermines Predictability, which we

will expand on later in the upcoming section.

Further complicating the landscape is the way performance data is interpreted or neglected.
While KPIs and benchmarking are formally present in many project protocols (Kunkcu et al.,
2022; Costa et al., 2006), empirical evidence shows they are often treated as compliance
mechanisms rather than tools for real-time decision-making. Koch et al. (2020), for instance,
note that benchmarking exercises are routinely conducted but rarely influence operational
adjustments on-site. As the lead specialist planner pointed out, “weekly updates are often
guesses,” due to missing structures and a lack of planning authority. This insight supports our
memo Data Quality as a Social Process, which highlights that the challenge is not just

technological but epistemic: data is only as reliable as the culture and roles that generate it.

Importantly, this stagnation should not be read as a resource issue. The data suggests that even
well-resourced firms with access to cutting-edge digital systems underutilize them for
productivity follow-up. This selective adoption stems from institutional beliefs about project
autonomy, where site managers often perceive centralized data oversight as intrusive or
redundant. The literature tends to highlight the benefits of productivity tracking but may
underestimate how deeply project cultures shape resistance to implementation (Koch et al.,
2020). As the drone and IT manager emphasized, “every project is its own kingdom,” reflecting
our grounded theory code under the same name. This autonomy hinders cross-project
integration, limits the scaling of digital tools, and reinforces individualized approaches to

tracking.

The industry’s market configuration further reinforces this pattern. With a few dominant firms
overseeing extensive supply networks, legacy practices continue to shape subcontractor
behaviour and tool usage (Landin & Oberg, 2014). Productivity tracking is often relegated to

the discretion of individual project teams, rarely becoming part of an integrated, cross-project

CHALMERS, Architecture and Civil Engineerin, Master’s Thesis 85



standard. The senior planning specialist explained that tools like Last Planner and takt planning
are implemented “only in certain phases,” often without full support or follow-through. This
aligns with our grounded theory category Partial Use of Planning Frameworks, which describes
the fragmentation and temporal selectivity that prevents such systems from delivering
continuous value. The resulting picture is one of partial modernization: advanced tools are

visible, but their influence is muted by a lack of procedural reinforcement.

5.2 Fragmentation and Organizational Misalignment

The empirical findings underscore a deep-seated organizational fragmentation within Swedish
construction projects. Planners, cost controllers, and subcontractors all recognize the
importance of tracking productivity, yet operate without unified systems or shared
accountability structures. A senior cost control specialist noted that productivity data is “rarely
synchronized with cost estimations”, often resulting in skewed projections and reactive
decision-making. Our grounded theory findings from this professional reinforce this: cost
control in Sweden functions as an interpretive and largely experiential practice, developed "on
the job" rather than through formal training. The absence of structured career paths or
institutional standards in planning and control roles leads to methodological improvisation,
where each actor defines and assesses productivity through divergent lenses. This observation
is supported by Landin and Oberg (2014), who highlight the lack of standardized productivity
measurement systems in Swedish construction, a gap that weakens data consistency and

undermines learning across projects.

Moreover, projects frequently operate in isolation, leading to inconsistent definitions and
measurements of productivity. These discrepancies are not merely technical but deeply cultural.
Our interview with a Lead Project Steering Specialist revealed that site-specific "micro-
cultures”" dominate, where local norms and informal authority structures override formal
systems. This disjointedness directly reflects the theoretical category of "Situated Coordination
Under Constraint”, where planners act more as adaptive navigators than executors of
centralized plans. Literature echoes this, with Samuelson and Stehn (2023) and Fufa et al.
(2023) attributing inefficiencies in Nordic construction to poor coordination and fragmented
documentation, but our grounded theory extends this by showing how these patterns are

socially reinforced survival strategies in structurally unsupported environments.

Promising efforts exist to bridge this gap. A senior cost control expert described the adoption

of a new system based on "byggdelar"” (construction parts), structuring costs by discrete work
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elements with defined scopes, labor hours, and time allocations. This method introduces a
potentially transformative shift: anchoring productivity in stable, comparable metrics rather
than fluctuating material costs or site-specific habits. This development reflects what our
grounded theory refers to as a "Clarifying Logic”, an effort to make planning assumptions
explicit, quantifiable, and actionable. It also mirrors Lean Construction principles, such as
those found in the Last Planner System (Schimanski et al., 2020; Koch et al., 2020). However,
grounded findings caution that such innovations are often siloed and selectively applied. As
one planning specialist observed, "We used to be good at Last Planner... then got worse. Now
we’re trying again." This cyclical adoption limits cumulative learning and underscores
Kifokeris and Koch’s (2023) warning that Lean tools, without deep organizational integration,

rarely improve long-term productivity.

The issue of organizational learning is further problematized by the interview with a Project
Development Manager and Site Supervisor. Despite executing two nearly identical buildings,
their teams failed to transfer lessons learned from phase one to phase two, a striking example

’

of what our grounded theory calls “systemic knowledge breakdown.” Fragmented
documentation, staff turnover, and weak cross-phase communication led to the repetition of
avoidable mistakes. This is not simply a procedural flaw but a manifestation of the deeper
absence of learning loops and internal benchmarking, as described in Koch et al. (2020). Our
theory reframes this as a failure of "planning infrastructure”, where knowledge, once produced,

is not retained, institutionalized, or reapplied.

This pattern is not isolated to project execution. The interview with the aftermarket specialist
(section 4.5.2) shows that even when data is collected, such as in CRM systems, it is not
systematically acted upon. Grounded theory reveals that the fragmentation is technical, cultural,
and structural, with each layer reinforcing the others. This supports and extends the critique by
Jacobsson and Linderoth (2012) and Chen et al. (2022), who argue that Sweden’s construction
sector treats digital tools as “good enough” rather than integrating them into a systemic
workflow. As our interviews show, data remains siloed not because it is unavailable, but

because no structure exists to translate it into collective insight.

What truly emerges from our grounded theory findings is a deeper, systemic explanation that
moves beyond what the literature typically presents. Though previous studies acknowledge the
lack of standardization and misaligned incentives in Swedish construction, our research shows

that fragmentation is not merely a failing; it is an adaptation to absent structures. Planning
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professionals improvise not out of ignorance, but as a necessity in environments devoid of

enforceable standards, integrated systems, or formalized career pathways.

5.3 Cultural Barriers and the Myth of “Lagom”

One of the most pervasive barriers to effective productivity follow-up is cultural. Several
interviewees identified a reluctance to formalize, or challenge established routines, even in the
face of evidence that structured methodologies yield better outcomes. The dominant approach
often defaults to “just enough,” a cultural manifestation of the Swedish concept of lagom,
which emphasizes moderation and balance. While socially stabilizing, this mindset acts as a
drag-on innovation and rigor, especially in complex, deadline-sensitive projects. The underuse
of digital dashboards, the resistance to real-time metrics, and the fear of seeming “too formal”
in communication all reflect a deeper cultural hesitation. As one planning specialist remarked,
“In Sweden, it’s more like ‘do it, and then fix it.” In the UK, the mindset is ‘do it right the first

time’,” illustrating how the Swedish lagom ethos sometimes privileges reactive flexibility over

preventive discipline.

This tolerance for ad-hoc planning has serious implications. Across interviews, there was a
recurring theme of methodological drift, where planners improvise metrics and processes rather
than adhere to formal frameworks. As the lead specialist planner noted, “A lot of people do
something like earned value, but they make it up themselves without realizing there’s a real,
international methodology.” This improvisational behaviour is not just about knowledge gaps;

it reflects an ingrained cultural comfort with ambiguity and under-specification.

This cultural norm was consistently reinforced in the grounded theory analysis, particularly in
the axial coding stage, where "Improvised Planning as Default" emerged as a core category.
Interview patterns consistently revealed that reactive problem-solving was not merely tolerated
but celebrated, a behavioural pattern closely aligned with Hofstede’s characterization of low
uncertainty avoidance cultures, where informal, adaptive behaviours are preferred over rigid

frameworks.

The consequences of this improvisation are severe. Projects suffer from weak feedback loops,
delayed detection of deviations, and ultimately lower productivity. One memo from the
analysis encapsulated this pattern: “Improvisation isn’t an exception; it’s the organizational
default.” The absence of a strong culture of formal controls means that tools like earned value

management or real-time dashboards are often seen as bureaucratic rather than beneficial.
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This aligns with earlier studies in the literature (e.g., Landin and Oberg, 2014; Koch et al.,
2020), which describe Sweden’s construction sector as fragmented and weak in control system
uptake, but our grounded theory findings go further by identifying why: a culturally reinforced

improvisation strategy rooted in soft authority structures and informal trust.

Importantly, the “lagom” mindset does not just discourage ambition, it fosters institutional
complacency. As another interviewee stated, “There’s no enforcement mechanism for planning
methodology. So, everyone fills the gap with their own version.” This normalization of
informal workarounds means that methodological discipline is not just lacking, it’s culturally
marginalized. This was further supported by grounded theory open coding memos such as
"Lagom as Permission Structure," which revealed that enforcement is socially discouraged,

and planners who attempt to ‘formalize too much’ may risk social friction within the team.

Moreover, this cultural disposition shapes how authority and credibility are perceived in
planning. In the absence of structured roles and standardized expectations, expertise often
flows through informal recognition rather than positional authority. “You have to earn trust by
showing you know how to fix problems. That’s more respected than just following a method,”
explained a project manager. The “fixer” becomes a hero figure, an identity that further cements

reactive, not proactive, behaviours.

We argue that the cultural ideal of lagom, so deeply woven into the fabric of Swedish life, has
quietly become a barrier to advancing productivity follow-up in construction. What’s often
celebrated as balance and moderation also discourages the kind of sharp, structured action that
complex projects demand. In this setting, pushing for formal methodologies like earned value
management can be seen as excessive, even unnecessary. But our findings suggest the opposite:
in the absence of strong systems, improvisation fills the gap. Not because people don’t care,
but because the culture subtly rewards those who adapt and fix rather than those who plan and
enforce. The planner becomes the one who salvages, not the one who prevents. Over time, this
breeds a comfort with vagueness, data remains soft, feedback delayed, and learning shallow.
Lagom, then, isn’t just a cultural backdrop; it becomes a permission structure for not changing.
If the industry is to make real strides in productivity, it must recognize that the very mindset

designed to keep things steady may be what’s holding it back.

In the end, we see that our grounded theory synthesis contributes a new perspective by bridging
the observed empirical patterns (e.g., soft data, weak enforcement, and planner improvisation)

with theoretical gaps in the existing literature. While previous research highlights structural
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and digital adoption issues, our findings suggest that cultural dispositions, particularly those
shaped by lagom, may be the root cause preventing formalization and accountability in

Swedish construction planning.

5.4 Contractual Disincentives and Accountability Gaps

Interview data revealed that a major source of inefficiency in the Swedish construction industry
lies in how contractual models inadequately incentivize accountability or sustained
productivity. The Contracts Specialist underscored how prevailing Swedish contracts, often
fragmented and loosely scoped, lack performance-linked metrics and place insufficient
emphasis on lifecycle outcomes. In contrast, Finland’s sector has matured through deliberate
reform, adopting and refining contractual models originally piloted in Sweden, while
integrating lessons from UK practices that promote early-phase clarity and accountability.
According to the specialist, "Finland took what Sweden started, but added contractual rigor
and clearer stakeholder obligations," enabling them to outpace Sweden in cost-efficiency and

delivery control.

These deficiencies become particularly apparent post-handover, as evidenced by Aftermarket
Specialists, who report a surge in quality issues that trace directly back to vague contractual
obligations and poorly scoped responsibilities. One noted, "We often inherit problems that
could have been prevented, but weren’t because the contract didn’t bind anyone to quality
assurance.” In some cases, entire categories of errors such as recurring mechanical failures or
unfinished finishes result from departments being bypassed or underfunded. Regional
disparities amplify this issue, with aftermarket teams in certain parts of Sweden receiving
drastically lower budgets, impairing their ability to intervene early or enforce performance
remedies. "We re not even seen as part of the main process,” one remarked, highlighting how
disconnected communication and reactive coordination marginalize their input, despite its
direct bearing on long-term productivity and client satisfaction. These gaps not only inflate
reclamation volumes but also perpetuate inefficiencies upstream, as lessons learned rarely

translate into contractual or procedural improvements.

These empirical patterns were consistently reinforced during grounded theory analysis. In axial
coding, the category "Contractual Accountability Gaps" captured how fragmented scopes and
absent enforcement structures allow defects to flow unchecked across project phases. Selective
coding further developed this theme in memos such as "Reactive Remedy Culture", which

described how aftermarket teams are structurally positioned to absorb accountability voids left
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by vague contracts. These findings suggest that aftermarket labor is not simply reactive but

structurally necessitated by upstream failures that contracts fail to prevent or even acknowledge.

Moreover, these gaps were often entangled with regional inequities and role invisibility. The
open coding memo "Situated Coordination Under Constraint” documented how budgetary
constraints and weak integration isolate aftermarket voices from early project decisions, despite

their deep experiential knowledge of recurring defects and client-side dissatisfaction.

The literature offers partial context but limited resolution. Seminal studies such as
Byggkommissionen (2002) and Josephson and Saukkoriipi (2005) identify systemic
inefficiencies and process fragmentation but largely frame solutions in terms of time
optimization or lean workflows. More recent contributions, for example Koch et al. (2023)
emphasize digital innovation and modularization, but tend to under-theorize the legal and
procedural architectures, especially procurement, that determine how responsibility and
learning are structured. These findings, while helpful, do not resolve the core issue. Contracts

in Sweden often fail to function as instruments of lifecycle accountability.

As a theoretical synthesis, we argue that Sweden’s construction sector is held back not by a
lack of knowledge or tools, but by a systemic failure to embed accountability across the
contractual lifecycle. Escaping this stagnation demands a reconfiguration of procurement
models that includes enforceable quality clauses, integrated aftermarket accountability, and
cross-phase feedback mechanisms. Contracts must evolve from transactional instruments to
strategic enablers of performance. Nonetheless, a limitation of this analysis is the absence of
perspectives from client-side actors who shape procurement frameworks and public tender
constraints. While this does not undermine the validity of the insights presented, drawn from
seasoned professionals across key roles, it signals the need for future research to capture the
full policy-contract interface. Recognizing this boundary affirms the rigor of our current

findings, while also mapping out a clearer agenda for systemic reform.

We argue that aftermarket compensation has become institutionalized not because of workforce
gaps, but due to systemic contractual ambiguity that defers responsibility instead of resolving
it. Grounded theory reveals a structural-cultural loop: vague procurement clauses lead to
missed quality assurance, which increases aftermarket burden, silences feedback and ultimately
prevents contractual improvement. Until contracts explicitly link early-phase obligations with
lifecycle performance, Sweden’s construction sector will remain reactive, fragmented, and

unable to fully capitalize on digital or methodological innovations.
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5.5 Skilled Labor Gaps and the Limits of Productivity Tracking

The Swedish construction industry faces a persistent tension between the demand for effective
productivity follow-up and the structural gaps in skilled labor supply. Insights from our
interview data reveal that these labor shortages, both in quantity and qualification, deeply

constrain the reliability and consistency of productivity tracking systems.

As an HR Specialist noted, "It’s always a struggle... there’s never the perfect candidate. It’s
hard to find both specialists and generalists.” This reflects a systemic issue rather than a
temporary market imbalance. The shortage spans blue-collar roles such as hydro technicians
and electricians, as well as white-collar professionals like site managers and quality engineers.
The HR Specialist further noted, "Eventually we have to take a consultant,” a workaround that
unintentionally erodes long-term productivity tracking, since "we lose experience when
consultants leave." This reliance on external labor contributes to what we interpret as
knowledge leakage, a key limiting factor for sustained productivity measurement across

projects.

These observations are corroborated by the Planning Manager (Mega Projects), who
emphasized that "labor shortages affect specialized trades such as plumbers and electricians,”
directly disrupting critical path activities like screeding and technical room preparation. The
shortage is not only numerical but qualitative, affecting the industry’s ability to plan, coordinate,

and execute consistently across project phases.

From a structural perspective, the Lead Planning Specialist traced this issue back to legacy
roles: "Previously, planning was done by generalists, site managers or others... we 're moving
toward creating a career path for senior schedulers." This transition toward specialist planning
roles is both necessary and incomplete. Many projects still lack embedded planning expertise,
resulting in improvised scheduling practices and fragmented productivity tracking. The
absence of formal roles and authority for planning professionals sustains what our grounded
theory terms a control role vacuum, where no actor is institutionally positioned to enforce

methodological discipline or tracking continuity.

The Aftermarket Specialist, while focused on post-handover phases, indirectly confirmed this
structural problem by observing that "We don’t have enough information today to see the
problem out of statistics." The issue, they explained, stems from inconsistent installation

practices and unclear quality roles, both symptoms of broader labor gaps and fragmented
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accountability. Without integrated workforce knowledge from execution to follow-up, the

value of tracking systems deteriorates over time.

These patterns were substantiated during grounded theory analysis. In the axial coding phase,
“Knowledge Leakage and Labor Fluidity” emerged as a key category, linking workforce churn
to the erosion of long-term tracking continuity. Selective coding developed this further in
memos such as “Control Role Vacuum”, which detailed how unfilled planning positions and
high consultant turnover weaken systemized productivity assessment. The open coding memo
“Planning Fragmentation by Role Instability” documented how inconsistencies in workforce
qualifications and unclear planning mandates lead to reduced tracking legitimacy and poor

comparability of project performance data.

The literature offers partial but meaningful support for our findings. Gunduz et al. (2020)
emphasize how inconsistent training and variable skill levels contribute to unstable project
performance, aligning with our observation that workforce instability undermines productivity
tracking systems. While Loosemore and Andonakis (2007) also highlight labor and training
deficiencies, their focus on occupational health and safety limits their relevance to our
emphasis on measurement and planning continuity. Similarly, the European Construction
Sector Observatory (2021) identifies a structural mismatch between vocational training and
industry needs, reinforcing the prevalence of under-prepared labor in Swedish construction.
However, it stops short of addressing how such mismatches disrupt planning roles or erode the
consistency of productivity data. Collectively, these sources acknowledge the role of labor
issues in shaping performance but fall short of exploring how workforce instability fragments
the institutional knowledge systems required for systematic productivity assessment, an

analytical gap our grounded theory directly addresses.

Our analysis suggests that the skilled labor issue in Sweden’s construction sector is not only a
workforce problem but a systemic barrier to data reliability and productivity learning, an angle
largely underdeveloped in current literature. While existing studies acknowledge the role of
skills in performance, they seldom trace how workforce fluidity and role instability directly
fragment the knowledge systems that underpin productivity tracking. Our grounded theory
offers this deeper structural explanation, revealing how gaps in labor stability not only delay
production but corrode the institutional capacity for measurement, benchmarking, and
continuous improvement. In this way, our findings move beyond existing literature by

identifying the mechanisms, such as the control role vacuum and planning fragmentation,
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through which labor shortages dismantle the operational architecture needed for sustained

productivity development.

Grounded in our empirical findings, we contend that until the sector redefines how labor roles
are structured, retained, and supported, particularly around planning and productivity control,
systematic tracking will remain limited by the very human systems meant to support it.
Grounded theory reveals that labor gaps do not merely slow production but fragment the very
knowledge systems meant to improve it. This manifests in measurement inconsistencies, weak
role-based authority, and the erosion of institutional learning. Unless Sweden’s construction
industry invests in role formalization, training alignment, and long-term labor stability,
productivity tracking will remain a tool constrained by the absence of those most essential to

its function.

5.6 The Potential of Digital Integration and Al, But Not Yet Realized

While the Swedish construction industry exhibits increasing awareness of digital integration
and Al as potential enablers of productivity follow-up, our grounded theory findings identify a
fundamental mismatch between ambition and practice, what we term “digital promise without
procedural readiness.” Across expert interviews, the hope for digital transformation is palpable,
yet its realization remains partial, stalled by fragmented planning logic, weak feedback systems,
and cultural inertia. This reflects broader concerns in the Scandinavian literature, where Al
initiatives are often introduced without clearly demonstrated returns, leading to scepticism
among stakeholders about the long-term value of these systems (Lidelow et al., 2023; Singh et

al., 2023).

Our grounded theory labels this as “IT-Led Overreach,” where digital initiatives are
implemented without sufficient methodological maturity or planning clarity. As the Senior
Planning Specialist put it, digital tools are only adopted when easy to use, otherwise people
revert to Excel, highlighting a pattern of selective and superficial adoption. Even when internal
IT systems in place, their transformative power is neutralized by inconsistent uptake and poor
alignment with site realities. This mirrors industry-level findings that show fragmented project
structures and poor data governance continue to hinder effective Al integration, particularly in

decentralized environments like Sweden’s (Regona et al., 2022).

The Planning Manager for mega projects reinforced this by noting that tools like PowerBI and

3D models improve planning transparency and real-time feedback, but digital success is
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contingent on bottom-up, user-cantered implementation: Failures occur when top-down digital
solutions are forced without proper vetting. The grounded theory concept “Workflow
Reconfiguration” is central here; without adapting human routines, even well-designed digital
systems falter. This challenge aligns with concerns around Al deployment as a top-down
mandate, often led by clients or upper management, without adequate stakeholder engagement,

which can erode trust and operationalize resistance (Bang & Olsson, 2022; Melin et al., 2023).

However, some actors see a promising shift. The Drone and IT Manager offers a positive
outlook: Now you can see the whole site on the computer ... changes the way you use your time.
The Al-based visual tracking system he described replaces subjective progress estimates with
quantified, visual reality checks: Supplier says 60%, system shows 30%, now there’s proof.
These tools also support earned value validation, enabling subcontractors to invoice based on
actual completion levels. This reflects a shift toward what our findings call “Trust and
Verification Through Data,” where Al becomes an operational authority, replacing gut feeling
with visual evidence. Yet, as highlighted by Hummel et al. (2021), trust in Al systems is
conditional upon strong legal frameworks and clear data sovereignty, concerns that remain

unresolved in Scandinavian practice.

Still, barriers persist. The Drone and IT Manager emphasizes that the biggest obstacle is not
technical, but generational resistance: Sweden is just thinking about doing it. Despite success
stories in Denmark, Swedish adoption is stifled by decentralized project governance: each
project is its own kingdom. Thus, the lack of scalability through standardization prevents

innovations from becoming industry norms.

Similarly, the Leading Logistics Specialist highlighted that digital productivity systems are
often introduced before the basics are in place. As he stated, you cannot improve what’s not
standardized. Fragmentation in planning practices and site culture leads to disconnected
workflows, limiting the effectiveness of even the most advanced tools. Digital dashboards and

Al cannot compensate for inconsistent data inputs or the lack of cross-project alignment.

This is echoed by the Lead Project Steering Specialist, who described project environments
where plans grow organically, and even basic coordination remains strained. Biweekly
meetings help adjust plans in real time but are not always supported by digital systems. Here,
digital tools could theoretically support coordination, but the practical bottleneck remains
without early stakeholder involvement and clearly defined roles, Al cannot fix structural

ambiguity. Our grounded theory further labels this condition as “Planning Fragmentation.”
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Digital tools are introduced in fragmented environments, leading to what the Senior Planning
Specialist called a gap between systems and practice. Al-supported dashboards, S-curves, and
progress tracking are envisioned, but these systems break down without consistent use and

cultural buy-in.

What emerges from our findings is a clear recognition that digital integration and Al hold clear
potential to revolutionize productivity follow-up in Swedish construction, but this potential
remains structurally constrained. Our findings indicate that technological capacity is outpacing
organizational readiness. Rather than a lack of tools, the challenge lies in embedding digital
workflows into everyday planning logic, supported by clear data structures, cross-project
alignment, and a shift from reactive to preventive culture. While much of the literature
emphasizes strategic drivers like governance frameworks and client mandates, our data show
that the real barriers are often more foundational: the absence of planning discipline,
standardization, and methodological clarity on the ground. In this way, Al does not simply
encounter resistance but enters environments still negotiating basic routines and
responsibilities. Until cultural norms, project governance, and methodological rigor catch up,
digital and Al systems will remain underutilized promises, produce localized gains but fail to
generate scalable, systemic impact. For digital tools to become productivity accelerators rather
than isolated experiments, they must be coupled with planning standardization, clarified roles,
and empowered planners who act not just as data users, but as strategic integrators of logic,

responsibility, and flow.

6 Conclusion

Sweden’s construction industry finds itself at a productivity crossroads not due to a lack of
knowledge or innovation, but because of its failure to institutionalize practices that translate
vision into execution. While productivity follow-up is no longer an unfamiliar concept, its
implementation remains fragmented, often characterized by parallel systems of digital
ambition and analogue habits. This conclusion brings together the study’s core findings to
directly address the research question: “how productivity follow-up is currently implemented
in Swedish construction, and what factors shape its effectiveness?”, while also reflecting on
the deeper patterns that emerged. Productivity follow-up in Swedish construction projects is
currently implemented through a hybrid model: partially digitalized, formally recognized, yet

operationally inconsistent. Field data confirms that while firms acknowledge the value of
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structured follow-up, in practice, project teams rely heavily on manual inputs, non-standardized
spreadsheets, and improvised reporting mechanisms. The gap between what is theoretically
possible and what is operationally routine persists, not for lack of effort, but due to entrenched

organizational inertia, cultural norms, and fragmented incentive structures.

The literature and fieldwork together suggest that the Swedish construction sector is not
operating in a vacuum of awareness. On the contrary, it is acutely aware of both its challenges
and its unrealized potential. From the early warnings of Josephson and Saukkoriipi to
contemporary observations on digital underutilization, a consistent thread emerges: the sector
continues to operate with blurred accountability, diffused responsibility, and limited
enforcement of performance discipline. Planning tools exist. Data is collected. But neither is
sufficiently internalized as a basis for decision-making or organizational learning. As seen
across the interviews and literature, the prevailing mode is one of adaptation over anticipation,
of reacting rather than designing. The factors that most influence the effectiveness of
productivity follow-up are not technical constraints but structural disjunctors, including lack of
role clarity, weak contractual mechanisms, poor cross-project learning, and a planning culture

shaped by informal norms rather than formal accountability.

This research reaffirms that productivity follow-up in Swedish construction is best understood
as a cultural and structural problem disguised as a technical one. The barriers are not confined
to poor software integration or lack of standardized tools. They reside in how roles are defined,
how planning is perceived, and how little continuity exists between knowledge creation and its
reuse across projects. While large firms dominate the landscape and often act as gatekeepers
of best practices, they simultaneously perpetuate siloed processes that hinder sector-wide
learning. New digital tools such as BIM, EVM, and Al-supported dashboards are introduced
into planning environments still governed by manual overrides, fragmented documentation,
and ad hoc adjustments. The result is a system that collects data but rarely acts on it

meaningfully.

Compounding these challenges is the market’s structural conservatism. The sector’s reliance
on traditional procurement routes, contractual rigidity, and legacy organizational models
reinforces the marginal status of planners and limits the scalability of innovative practices.
While examples of pilot initiatives and progressive contracting exist, they remain the exception
rather than the rule, pointing to an ecosystem that has yet to fully embrace productivity as a

shared and enforced objective.
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The value of productivity follow-up lies not in its measurement alone, but in its capacity to
reshape decisions, reassign accountability, and recover lost time and resources. And yet, the
prevailing planning culture remains underpowered, treated as support rather than strategy, and
managed by individuals often excluded from the circles where critical decisions are made. This
disconnect undermines any attempt to create a performance-driven environment. Until
planning and follow-up become non-negotiable elements of how projects are conceived,

delivered, and evaluated, the sector will continue to repeat avoidable errors under new guises.

What becomes clear through this thesis is not a tale of failure, but of untapped, unrealized
potential. Sweden’s construction industry has the components of a high-performing ecosystem:
technical expertise, organizational capacity, and increasing external pressure for reform. But
to move forward, it must evolve from a model of fragmented compliance to one of integrated
capabilities. Productivity follow-up should not be an add-on; it must become the nervous
system of project execution. Only then can the sector move beyond its current plateau and

begin to build not just more, but better.

7 Recommendations

Our study contributes to the practice with six thematic pillars, six precise interventions emerge
not as surface-level prescriptions but as structural redesigns grounded in the lived complexity
of project realities. First, from the fragmented uptake of productivity methods described in
Discussion Theme 1, it becomes evident that tools alone do not transform practice. Routines
do. To move beyond partial modernization, firms must develop follow-up literacy across all
levels of project actors. This means institutionalizing a minimum methodological threshold
such as earned value logic, baseline scheduling, and weekly progress reconciliation that is
taught, tested, and embedded through onboarding, not left to individual improvisation.
Moreover, firms should not merely invest in digital systems but condition their use on
procedural clarity. No tool should be deployed without an accompanying protocol for decision-

making based on its outputs.

From the organizational misalignment and planning silos revealed in Discussion Theme 2, the
imperative is architectural, not technological. Firms must centralize planning as a system of
coordination rather than a dispersed support function. This requires building a Planning

Integration Office within major contractors, an internal structure that translates project-level

98 CHALMERS, Architecture and Civil Engineerin, Master’s Thesis



plans into organization-wide standards, aligns productivity metrics across sites, and ensures
that experiential learning from one project becomes procedural foresight in the next. Instead of
allowing project teams to reinvent planning logic from scratch, organizations must treat

planning as infrastructure, non-negotiable, continuous, and centrally supported.

The cultural resistance mapped in Discussion Theme 3 demands an intervention not in tools or
structures but in behavioural framing. To confront the “lagom effect” that moderates ambition
and muffles accountability, planning must be reframed from over-formalization to risk
mitigation. Executives must cultivate a leadership culture that valorises precision without
rigidity, where planning accuracy is understood not as control but as respect for time, cost, and
people. Cross-functional accountability rituals such as monthly variance reviews where teams
defend their forecasts and explain deviations can shift the default from informal tolerance to
structured foresight. These rituals should be codified, not optional, embedding discipline into

the project rhythm.

Contractual design, as outlined in Discussion Theme 4, is not a neutral container but a
performance-shaping instrument. To resolve the accountability vacuum and break the cycle of
downstream firefighting, Swedish clients and contractors must adopt contracts as instruments
of feedback. This means piloting productivity-linked clauses where downstream learnings such
as recurring defects or rework patterns are structurally reported upstream with binding
obligations for response. Lifecycle coordination should no longer be aspirational but
contractual. Aftercare teams must have defined input into design validation, and suppliers must
commit to data transparency through standard reporting templates aligned with earned progress

metrics.

Discussion Theme 5, focused on skilled labor fragmentation and the erosion of institutional
knowledge, reveals that human continuity is the missing layer in productivity strategy. Here,
the sector must break with its over-reliance on consultants and transitory project teams by
investing in workforce retention through role formalization. Creating formal career paths for
planners, site managers, and aftermarket specialists anchored in skill development, mentorship
programs, and incentive structures tied to project learning outcomes can arrest the institutional
amnesia that now defines so many transitions between project phases. Moreover, long-term
labor planning must be treated with the same seriousness as materials or logistics, including

succession planning for key roles and documentation protocols that preserve project memory.
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Finally, Discussion Theme 6 exposes the misplaced faith in digital transformation without
readiness. The response must be to synchronize digital ambition with procedural maturity. Al,
BIM, and dashboards must not be positioned as plug-and-play solutions but introduced only
when baseline planning, standardized inputs, and feedback cycles are demonstrably in place.
Each digital initiative should begin with a human audit: what routines will this replace, what
decisions will it support, and what training ensures that planners do not just input data but
interpret it meaningfully. Until digital tools are introduced with this operational scaffolding,
they risk amplifying confusion rather than clarity. The success of Al in this domain will not be
measured by adoption alone but by how effectively it strengthens planning intelligence,

enforces data truth, and redistributes authority from guesswork to governance.

Limitations remain. This study relies on practitioner perspectives drawn largely from
contractor-side actors, with limited access to client and policymaking voices that influence
procurement frameworks and regulatory change. It also does not follow projects longitudinally
to capture delayed or cumulative impacts of productivity reforms. Furthermore, while rich in
qualitative depth, the study stops short of quantifying how specific interventions translate into
measurable performance gains, suggesting a need for future studies to evaluate the cost-benefit
impact of role formalization, planning standardization, and contract reform across diverse

project types.

What this research ultimately uncovers is that the Swedish construction sector is not short of
solutions; it is short of integration. Each of the above interventions is feasible. What remains
is the resolve to enact them not as isolated projects, but as a cohesive movement from
fragmented productivity follow-up to a systemic architecture of foresight, accountability, and
learning. Without this integration, the sector will continue to mistake movement for progress,
and tools for transformation. With it, however, Sweden can position itself not as a laggard in
productivity, but as a global reference point for how tradition, technology, and trust can

converge to deliver not only buildings, but better ways of building.

8 Limitations

This study's contribution lies not only in what it uncovers but in how its boundaries signal
unresolved complexities within the field. By focusing on the organizational and cultural

architecture of productivity follow-up in Swedish construction, it exposes both structural
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inertia and untapped reform potential. Yet, the methodological and epistemic contours of the

research necessarily shape and constrain the generalizability and scope of its insights.

While the thesis offers a grounded account of how productivity follow-up is enacted and
obstructed within contractor organizations, it does so from a single vantage point. The
exclusion of client-side actors, policymakers, and procurement authorities creates an
asymmetry in the data that limits insight into how top-down regulatory or contractual forces
shape follow-up conditions on the ground. Consequently, while the findings expose how
contracts fail to function as instruments of lifecycle accountability, they do not capture the
legislative, financial, or governance rationales that inform those contractual choices. Future
work must trace the institutional feedback loops between public procurement mandates and on-
site productivity behaviours, particularly within frameworks like LOU (Lagen om offentlig

upphandling), to render a more systemic picture.

Methodologically, the use of semi-structured interviews and grounded theory privileged
experiential nuance and practitioner truth, but it necessarily prioritized subjective interpretation
over observable process data. This creates a representational bias toward how productivity
systems are perceived rather than how they function over time. For example, the study reveals
that follow-up systems are inconsistently used and poorly integrated, yet it cannot measure how
these inconsistencies impact project performance longitudinally. Without time-based,
comparative project data, such as deviations from cost baselines or schedule drift relative to
follow-up maturity, the causal relationship between productivity systems and outcomes
remains inferential. This signals the need for future mixed-methods studies that combine

ethnographic insight with performance analytics across multiple project phases.

Moreover, the sample composition, while rich in cross-functional expertise within contractor
organizations, reflects the structure of firms large enough to articulate reform ambitions.
Smaller firms, subcontractor collectives, and regional actors who may face different constraints
or cultural dynamics are underrepresented. This creates a partial view of the ecosystem, skewed
toward those already attempting change. Future research must examine productivity follow-up
in firms with limited planning infrastructure to explore whether fragmentation is a product of

choice, constraint, or marginalization within supply chains.

The grounded theory approach, though suitable for theorizing from practice, necessarily
favoured depth over coverage. In doing so, it captured dominant behavioural logics such as

improvisation, soft enforcement, and planner marginalization but did not account for how
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exceptional projects break from these norms. As such, the thesis cannot distinguish between
systemic failure and isolated success. A comparative case design across projects with divergent
outcomes could isolate the variables including leadership, contractual models, or planning

maturity that allow certain teams to overcome sector-wide inertia.

Finally, the research does not evaluate the role of emerging technologies beyond their reported
usage. While digital dashboards and Al-based tracking systems appear promising, this study
cannot validate their impact on productivity learning or accountability in practice. The digital
promise without procedural readiness observed here demands testing. Do digital interventions
embedded within standardized planning routines improve follow-up outcomes? This question
requires controlled pilots in which digital tools are introduced alongside governance redesign.

This is an approach future studies must pursue.

In recognizing these constraints, the thesis does not undermine its findings but positions them
as provisional within a field in flux. It maps the contours of resistance and possibility and
invites further inquiry into the systemic, temporal, and policy dimensions of productivity
transformation in construction. Where this study theorizes the conditions of stagnation, the next

step is to test the architecture of change.
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10 Appendices

10.1 Interview Questions

We have different set of questions to each role that were specified in our methodology section.
below is an example of the questions we had asked one of our interviewees. It is worth noting
that the questions used to change and vary depending on the interviewee’s position and
involvement in certain projects. Also, geographical location was taken into consideration when
interviewing the professional and certain questions were tailored to test the regulatory

differences between different locations in Sweden.
Site Supervisors (On-site Management)

Role focus: Day-to-day management of construction activities on site, ensuring that work

progresses according to plan and addressing issues in real time.
Theme: Project Time Planning & Scheduling Challenges

Understanding the Plan: Can you describe how the project schedule or time plan is
communicated to you on site? How involved are you in setting or adjusting that plan, and do

you feel it reflects the reality of on-site work?

Challenges in Execution: What are the biggest challenges you face in trying to follow the
project’s time plan or production schedule on site? For example, are there frequent changes,

resource shortages, or other obstacles that make it hard to stick to the schedule?

Adapting to Changes: When the schedule needs to change (e.g. due to delays or unexpected
issues), how is that handled? Are you able to adjust plans on site easily, and do you feel

supported when you need to make those adjustments?
Theme: Disconnect Between Planning and Site Execution

Realism of Higher-Level Plans: In your experience, how well do the plans made by upper
management or planners align with what actually happens on the ground? Can you share an

example of a time when the high-level plan didn’t match site conditions or realities?

Communication and Feedback: If you notice that a centrally made schedule isn’t working on
site, what do you do? Do you feel comfortable reporting these issues back to management, and

how do they typically respond?
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Ownership of the Schedule: Do you and your crew feel a sense of ownership over the project
schedule? For instance, are you involved in planning meetings or updates, or do you feel the

schedule is “handed down” with little input from the site team?
Workflow Bottlenecks and Delays

Identifying Bottlenecks: What parts of the construction process on site most often slow down

progress or cause delays?

Impact on Completion: How do these bottlenecks affect the project’s ability to finish on time?

Can you describe a situation where a specific bottleneck significantly impacted the schedule?

Resolving Issues: When a bottleneck or delay occurs, how is it usually addressed on site? Do
you have the authority and resources to resolve it quickly, or do you rely on decisions from

higher up to fix the situation?
Digital Tools and Al in Scheduling

Current Tools Usage: What tools or systems do you use to track progress or manage your

daily/weekly schedule on site (if any)?

Usefulness and Challenges: How effective are these tools for your needs on site? Are they user-
friendly and do they help you save time or work more efficiently, or do they sometimes feel

like extra paperwork?

Openness to New Technology: Have you heard of or used any advanced tools like digital
dashboards or Al-driven scheduling systems that update plans automatically? 1f so, what has
your experience been? If not, how do you feel about the idea of using Al or smarter software

to help with scheduling and productivity tracking on site?

Support and Training: Do you feel you have adequate training and support to use digital tools
provided by the company? What would make it easier for you and your team to adopt new tools

(like mobile apps or Al-based planners) for managing the project schedule?
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10.2 Example of Content Analysis Table

This table reflects a systematic content analysis of recurring themes across 15 interviews, in
line with methodologies suggested by authors such as Krippendorff (2018) and Schreier
(2012) for qualitative content analysis. This is an example table from many other thorough
analysis tables we have. This example is set to show frequency of certain productivity factors

across the interviews.

Table 6 Content Analysis: Full Table

Productivity Factor

Resource Constraints

Design Changes

Warranty Claims Management
Planning Standardization Issues
Subcontractor Coordination
Digital Tool Adoption
Contractual Ambiguities
Logistics and Site Access

Al and Technology Utilization

Organizational Culture and
Communication

Frequency (across
Interviews)

12

11

10

10

Example Contexts

Labor shortages for electricians and plumbers; logistical
limitations in urban areas

Late client-driven modifications; budget not updated with
revised drawings

HVAC system defects; water leaks; subcontractors
reluctant to return post-handover

No unified planning method; reliance on individual
planner experience

HVAC-piping-electrical sequencing misaligned; frequent
scheduling conflicts

Uneven adoption of Power BI and 3D modelling;
resistance to new Al scheduling tools

Loose terms delaying rectifications; weak enforcement of
security bonds

Cranes blocked by public transit; restricted delivery
windows in dense areas

Al underutilized in planning; EVM only partially
implemented

Micro-cultures across sites; lack of systemic knowledge
transfer; siloed planning

10.3 Example of Grounded Theory Analysis

Example Grounded Theory Process: Interview with Drone and IT Manager

Step 1: Initial Coding Table

Table 7 Grounded Theory: Initial Coding Table

Transcript Excerpt

1 "That became a big problem because there is a security part of it, but
everybody can access everything."

Initial Code

Security concerns in early digital implementations

2 "Find a way to track progress in construction sites." Tasked with developing automated progress tracking

3 "We should eliminate humans from this whole thing." Organizational push to automate human-driven
processes

4 "Discrepancy between human reporting and system output." Unreliability of manual progress reporting

5 "Laser scanning... very heavy... don’t need millimetre accurate things..." Evaluating trade-offs between accuracy and usability
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10

12

13

14

15

16

17

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33
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"Laser scan models... 20-30 gigabytes... very heavy."

"360 captures... more feasible... storage and usability."

"Foreign company... could analyse captures and give information... Al
does the whole thing."

"Al compares photos to 4D model... cross-checking system."

"QR codes on each floor... system identifies location based on QR."

"System captures time-lapse... selects best photo automatically."
"Denmark has been using it extensively... moving project to project."
"Sweden is just thinking about doing it."

"It's expensive... who is paying?"

"Can now see whole site on the computer... changes the way you use
your time."

"Reduces number of site engineers needed... replaces people on site."
"Framework in Denmark... who does what, when... weekly calendar."

"Supplier says 60%, system shows 30%... now there's proof."

"System enables prediction of project completion."

"Identifies construction issues early... e.g., pipe behind ceiling."

"Subcontractors in the system... use data to invoice."

"Single source of truth... everyone refers to same data."

"Cost of system 8—10K EUR/month... cost vs. value debate."

"Client owns data... supports facility maintenance and long-term value."

"Aftermarket use not even included in ROL... huge value."

"Predicts and corrects quality issues before they affect later stages."

"Training Al to detect tasks not modelled in 3D, like painting."

"AlT acts like an assistant site engineer... with entire model in memory."

"Biggest barrier is not technical, it's generational... older people in charge

don't adopt."

"Each project is its own kingdom... needs management mandate."
"System aligns with earned value methodology... helps validate
invoices."

"Clients can verify construction progress independently using the
platform."

"No gut-based feelings... everything is factual."

Data processing/storage constraints of high-fidelity
tools

Preference for lightweight visual documentation
methods

Selection based on unique Al capabilities
Use of Al for visual verification against planning
models

Localization through passive visual markers (QR
codes)

Automated and selective image capturing workflow
Peer-country adoption and scaling of innovation
Organizational inertia in domestic market

Cost sensitivity and funding ambiguity as adoption
barriers

Digital tools restructure daily operations and time
allocation

Human resource reduction via technology integration
Formalized workflows supporting digital adoption

Improved dispute resolution through factual
verification

Forecasting capability enabled by digital progress
tracking

Early error detection prevents costly rework

Integration of subcontractor workflows and billing
into digital platforms

Unified data stream reduces miscommunication and
uncertainty

High subscription cost prompts ROI justification
Lifecycle benefits through client data ownership
ROI underestimates long-term data utility

Pre-emptive quality assurance via model-based visual
matching

Custom task tracking through system training

Al supports and extends human cognition on-site
Generational resistance to digital transformation
Decentralized project autonomy hinders
standardization

Financial validation aligned with standardized project
control practices

Transparency enables client-side validation

Factual, data-driven decision-making replaces
intuition
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34 "System must be hosted in Sweden for security reasons."

35  "Training is easy... max 3 months to full efficiency."

Step 2: Focused Coding Table

Table 8 Grounded Theory: Focused Coding Table

Focused Code

Automation and Human
Displacement

Trust and Verification
through Data

Barriers to Adoption

Cost vs. Value
Justification

Workflow
Reconfiguration

Knowledge Localization
and Support

Digital Twin as Long-
Term Asset

Visual Intelligence
Integration

Client Education as Key
Driver

Supporting Initial Codes

- Directive to automate progress
tracking

- Reduces site engineers

- Al replaces manual reporting
- Client verifies progress via
system

- Al acts like site engineer

- Discrepancy in human vs.
system reporting

- Supplier says 60%, system
shows 30%

- Single source of truth

- System enables prediction

- Invoicing based on system data

- Generational resistance

- Each project is its own kingdom
- Organizational inertia

- Lack of awareness among
clients

- Need for training and structured
workflow

- €8—10K monthly cost

- ROI calculation needed

- Aftermarket value not included
in ROI

- Client or project must absorb
cost

- Weekly calendar framework
(Denmark)

- Who does what, when

- Without workflow, tool fails
- Customer success team
facilitates use

- System training takes 3 months
- Localized languages

- Customer success training

- Transferable experience across
projects

- Client owns data

- Historical data for repairs
- System tracks built-in
installations

- Predictive maintenance
possibilities

- Al compares photos to 4D
- QR code localization

- Trained to detect
painting/colour

- Pre-emptive quality checks
- Time-lapse selection

- Clients unaware
- Clients need to demand it
- Sweden “acts like never heard

CHALMERS, Architecture and Civil Engineerin, Master’s Thesis

Local data sovereignty requirements in sensitive
projects

Short learning curve encourages adoption

Interpretive Meaning

The technology is designed to reduce human dependency on-site and reassign roles
through automation, aiming for efficiency and cost control.

The system introduces objectivity and verifiability into processes traditionally
governed by estimation and interpersonal negotiation.

Cultural, structural, and generational inertia prevent system-wide adoption, despite
proven benefits. The resistance is political and rooted in decentralization.

The high cost requires strong justification, yet the long-term benefits are often
underestimated or not visible to decision-makers.

Effective use of the system demands reengineering of site workflows. Adoption
depends not only on the tool, but also on restructuring of human routines.

Adoption improves with proper onboarding, language adaptation, and community of
practice. Training and support are key to successful scaling.

The digital capture of construction processes enables a living record of the built
environment, with ongoing value for facility management and claims resolution.

Visual data capture (360° photos) powered by Al transforms site monitoring into a
real-time, data-rich process with predictive and diagnostic capabilities.

Broader use of advanced digital systems depends heavily on client understanding and
demand. Contractors play a key role in promoting awareness and literacy.
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of it”
- Contractor must educate clients

- Denmark formalized use

- Repeated use across projects

- Without mandate, system stays
local

- Some countries ahead
(Denmark, Norway), others slow

Scalability through
Standardization

Successful adoption in one region can offer templates or standards for others, showing
the importance of national/institutional frameworks to enable broader adoption.

Step 3: Axial Coding Table

Table 9 Grounded Theory: Axial Coding Table

Core Category
(Focused Code)

Automation and
Human
Displacement

Trust and
Verification through
Data

Barriers to Adoption

Cost vs. Value
Justification

Workflow
Reconfiguration

Knowledge
Localization and
Support

Digital Twin as
Long-Term Asset

Visual Intelligence
Integration

Client Education as
Key Driver

Scalability through
Standardization

Subcategories
(Properties/Dimensions)

- Replacing site engineers
- Al-based verification
- Fewer manual reports

- Dispute reduction

- Single source of truth

- Evidence-based project
monitoring

- Generational resistance

- Political culture

- Decentralized project control
- Lack of vision

- High monthly fees

- ROI overlooked

- Long-term savings

- Hidden value (aftermarket)

- New scheduling models
- Weekly task capture
- Defined roles and timelines

- Language adaptation

- Customer success teams

- Learning curve (3 months)
- Transferability between
projects

- Data for repairs
- Historical record
- Owner access

- Predictive value

- Image-based tracking
- 4D model comparison
- QR code localization
- Object recognition

- Awareness gap
- Technical illiteracy
- Passive client role

- National differences

- Mandated tools (Denmark)
- Informal experimentation
- Country-specific maturity

Step 4: Memo Writing
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Conditions

Pressure to
improve efficiency
Cost-cutting
expectations

Lack of trust in
manual reporting

Senior leadership
control

Lack of centralized
strategy

Budget constraints
Client scepticism

Need for structured
use of tool

Varying tech
literacy levels
Multilingual
workforces

Long building life
cycles

Asset management
needs

Site complexity
Task diversity

Clients not
informed
Contractors hold
knowledge

Lack of corporate
mandates
Cultural/market
variance

Actions/Interactions

Delegating progress tracking
to Al
Reducing staff on-site

System validates completion
and supplier claims

Hesitancy in adoption
Decision paralysis

Business case preparation
Selective project targeting

Formalizing usage routines
Adapting existing processes

Local training
Hands-on support
Knowledge transfer

Capturing site over time
Client-side data hosting

Camera-based capture
Al cross-referencing with
BIM

Demonstrations
Client workshops
Use in pilots

Pilot-to-policy translation
Cross-border benchmarking

Consequences

Labor reduction, role redefinition,
improved data consistency

Conflict reduction, reliable
invoicing, objective accountability

Limited diffusion, fragmented
implementation, unrealized
potential

Delayed scaling, restricted access
to innovation

Increased adoption success,
smoother integration, optimized
resource use

Higher competence, reduced user
error, better tool longevity

Enhanced FM, reduced lifecycle
costs, traceable build history

Real-time verification, early error
detection, precision site overview

Informed demand, proactive
investment, reduced resistance

Uneven adoption, missed
efficiency gains, potential for
organizational best practice
formulation
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Below is a set of 2 memos out of 10 memos from this interview.
Memo 1: Automation and Human Displacement

This theme captures a profound shift in how labor is structured and experienced on construction
sites. The introduction of the system removes the need for several long-standing tasks, manual
progress tracking, on-site visual inspections, and routine error reporting, among others.
Crucially, it does not merely support the work of engineers; it begins to take over key
responsibilities traditionally held by them. The result is a leaner staffing model and faster
execution timelines, but these gains come with deeper implications. Engineering roles are being
redefined, with a noticeable drift from on-site expertise to off-site system monitoring. While
the technology is widely framed as an enabler, it also introduces a quiet but significant
disruption, particularly to traditional labor hierarchies and job security. What emerges is not
just a new workflow, but a reimagination of what it means to be present, and valuable, on a

construction site.
Memo 2: Trust and Verification through Data

The emphasis on “factual information” surfaces repeatedly, suggesting a shift in how trust is
built and maintained on site. Previously, much of the daily workflow relied on human estimates
and negotiations, subcontractors offering completion percentages, suppliers communicating
delivery progress. These were often subjective, sometimes optimistic, and occasionally
strategic. The new system changes that landscape by offering time-stamped, locationally
grounded data outputs, verified through Al analytics linked to 4D models. These outputs are
not only used for planning, but also for billing and dispute resolution. As a result, the locus of
authority begins to move. Decision-making, once grounded in relationships and intuition, now
leans increasingly on digital verification. Trust is no longer interpersonal; it is algorithmic. This
introduces a quiet reconfiguration of site power dynamics, authority shifts from the spoken

word to the system’s record.
Step 5: Theoretical Coding Map
The core category is: Constructing Digital Authority in Construction Sites

Here we see 2 examples out of 9. This process is shaped by and interlinked with the following

interdependent categories:
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1. Automation and Human Displacement
— As digital tools replace manual tasks, the locus of operational authority shifts from
people to machines. Site engineers are no longer inspectors; they become coordinators
of Al input.

2. Trust and Verification through Data
— Data becomes the arbiter of truth. Disputes, schedules, and planning are resolved
not through dialogue but through system-generated evidence. This creates a new
epistemology of “factuality.”

Step 6: Theoretical Proposition

The following theory was developed after completing steps 1 through 5 to reach the final stage. The
example below is the result of analysing 10 memos and 9 theoretical coding map categories, with only

their corresponding examples provided above.

“The adoption and impact of Al-driven construction tools depend less on their technological
sophistication than on the sociopolitical processes that legitimize their authority as trusted

sources of operational truth.”
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10.4 CRM Data Provided from the After Market team

We received an Excel file containing 27,000 reclamation cases from the aftermarket team of
the company we collaborated with. We analysed the data using Power BI to gain insights into
the issues occurring post-production. This analysis allowed us to identify links between the
data and themes such as labor shortages, contractual clauses related to quality deficiencies, and
organizational fragmentation. These findings were incorporated into our thesis and aligned

with the methodology outlined in the methodology section.
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Figure 3 CRM Data: PowerBI Analysis

Disclaimer: The screenshot below provides a superficial representation of the data. We are unable to disclose

substantial portions of the dataset due to confidentiality requirements. This screenshot is intended solely to

illustrate the general structure of the CRM data and to offer transparency regarding our analytical approach.
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