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Production pressure is a known contributing factor to accidents on construction
projects. However, a detailed understanding of how disparate project groups use the
contract and programme when confronted with production pressures and its impact on
site safety is limited. Based on an ethnographic case study of a large building project
in Accra-Ghana, activity theory is applied to analyse how the contract and programme
used at the interface of distinct project groups feature in production pressure incidents
and its impact on safety performance. The findings revealed that the project team
collaboratively made a situated use of the tools for decision-making in managing the
production pressure, where production demands were prioritised over safety.
Acceleration as an adaptive practice was used in determining the number of additional
workers, machinery, and equipment to hire. Second, productivity-based incentives
were also used in negotiating early task completion targets with the workers. The
practices adopted prioritised production, which, in turn, increased unsafe practices
leading to accidents. This study provides ethnographic insights into the tension
between safety and production demands and its impact on safety performance.
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INTRODUCTION

Most construction firms often emphasise safety as a key priority as they expect their
workers to return home safely from work unhurt or uninjured. However, the
construction industry is still considered one of the high-risk industries in terms of
accidents and injuries, particularly in developing countries (H&méldinen, 2017).
Safety management has been characterised as competing with other project goals,
such as production in the construction industry. Production pressures are widespread
in most construction projects as clients often want their projects to be completed
within short time frames, and contractors also want to maximise profit in the
execution of the works. This often leads to the development of unrealistic and tight
construction programmes. Also, the consequences of not meeting contractual
timelines are often severe, affecting the client, contractor's profitability, and
reputation. Hence, most projects are faced with pressures on production demands
during their execution. However, these production pressures are considered key
contributors to accidents in the construction industry (Oswald ef al., 2019, Hashemian
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and Triantis, 2023). Construction accidents have serious reputational, financial, social
and legal implications for clients and contractors (Oswald et al., 2020). Research
indicates unsafe practices contribute to about 80% to 90% of construction accidents
(Guo et al., 2016). Although it has been established that unsafe behaviours cause
most of these accidents, studies reveal that project and managerial factors affect
unsafe work behaviour. Oswald et al. (2019) posit that although production pressures
are widespread in construction projects, there is limited understanding of the
construction practices used when projects face such pressures and their impact on
safety. This study is focused on the practice of managing production pressures and
their effects on safety performance.

LITERATURE REVIEW

Production pressures are widespread in many working industries, such as
transportation (e.g., aviation, railway), healthcare (e.g., anesthesiology, nursing),
manufacturing, and construction (Hashemian and Triantis, 2023). Different
terminologies such as schedule pressure, efficiency pressure, work pressure, deadline
pressure, productivity pressure, performance pressure and time pressure are also used
to denote production pressure. In this paper, the label of production pressure is
adopted.

Different researchers have also defined the concept of production pressure in
literature. For example, Nepal et al. (2006) described production pressure “as the
induced demand perceived by individuals or workgroups to perform their work within
a given time frame” (p.182). Probst and Graso (2013) also conceptualised production
pressure as “organisational demands to attain operational goals to increase
organisational profit and /or efficiency” (p.581). Although there are different views
on what production pressure means, induced pressure to achieve production goals is a
common theme underpinning these definitions. In this paper, production pressure is
defined as the pressures from production demands which result from critical delays or
an early voluntary project completion ahead of the contractual deadline by clients or
contractors.

In the construction industry, production pressure is considered to manifest during the
onsite execution stage of a project (Mohammadi and Tavakolan, 2019). In literature,
studies highlight contributing causes of production pressures such as tight construction
programmes (Han et al., 2014, Neale and Gurmu, 2021), rework (Yap et al., 2020)
and management-related issues (Mohammadi et al., 2018; Yap et al., 2020).
Production pressure is considered an ingrained challenge in the construction industry.

The Tension Between Production and Safety Goals in Construction Projects

Despite the increased understanding of the essence of prioritising safety at the
workplace (Sousa et al., 2021), literature still indicates operations management is
often ranked over safety (Hasle ef al., 2021) or “safety often loses the battle when a
trade-off is required with project costs’’ (Oswald et al., 2019, p.1). In the construction
industry, the decline in safety performance can be attributed to the industry's labour-
intensive nature, where productivity enhancement is often based on labour efficiency
(Dozzi and Abourizk,1993). Han et al. (2014) applied system dynamics and
investigated how production pressure impacts safety performance on a construction
project in Canada. They found that rework and schedule delays were the critical
managerial factors that led to accidents. In a similar study, Mohammadi and
Tavakolan (2019) also utilised system dynamics and studied how production pressure
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impacts safety performance on a project in Iran. The authors also found that
production pressure impacts safety performance through rework and worker fatigue.

Other studies have also investigated the impact of production pressures on workers'
safety behaviour. Guo ef al. (2016) developed an integrative model of construction
workers' behaviour and evaluated it in New Zealand. They found production pressure
as a critical factor influencing safety participation, motivation, knowledge and
compliance. Although these studies provide an understanding of the impact of
production pressures on safety, they are based on causal relationships and variables of
interest, which do not offer in-depth insights into the phenomenon. An ethnographic
study by Oswald ef al. (2019) provided richer insights on the phenomenon than just
determining their causal relationship. The authors unpacked the construction practice
that occurs when a project faces production pressure and its impact on safety in the
UK. They found covert, informal piece rate strategies were used by the site managers.
Workers were incentivised with extra income and rest breaks for early completion of
their tasks in meeting schedule demands. This study, however, focused on informal
management practices and did not study how formal and informal practices interact
and their effect on safety practices.

Activity Theory-Theoretical Approach for the Study

In this paper, activity theory, a practised-based approach and an epistemological
framework is adopted as the theoretical approach for the study. As a practice-based
approach, activity theory allows the phenomenon to be analysed in its systemic
context and the change process. The theory considered a multi-disciplinary
framework was first developed from the works of Lev Vygotsky in the 1920s.
Vygotsky's work was based on Karl Marx's integrated perspective of work (Roth and
Lee, 2007). The central idea of Vygotsky's work was that there was no direct
interaction between humans and their environment, but their relationship was
mediated through conceptual and material tools (Vygotsky, 1978).

Activity theory has gone through four generations of development. Lev Vygotsky's
artefact mediation action is considered the first generation of activity theory. The
second generation of activity theory was developed by Leontiev in 1978, who
introduced the concept of collective activity. He conceptualised activities as a well-
structured and object-oriented system. Engestrom, in 1987 further developed the
ideas of Leontiev and expanded the unit of analysis from individual to collective
activity system focus. He developed a triangular model (Figure 1) which depicts
elements such as subject, object, tools, rules, community, division of labour and
outcome. In the triangular model, the subject (actor or actors who are executing the
activity), with the help of tools (mediating artefacts), transforms an object (motive of
activity) into an outcome (realisation of activity). The subjects who are members of
the community (actors involved) actions are also guided by rules (norms and
conventions governing the completion of the activity) and division of labour
(distribution of roles and responsibilities). The third generation of the theory is also a
further development by Engestrom in 2015, who introduced the concept of
interactivity. This comprises joint activity systems where the unit of analysis is the
object of the two interacting systems. Engestrom and Sannino (2021) developed the
theory's fourth generation. It is based on Spinuzzi's (2019) argument that
organisations and work currently operate in an unstable and poorly bounded
environment, making the third-generation theory inapplicable in events with unstable
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stakeholders. The proposed unit of analysis is the merged cycle of expansive learning
in a critical societal challenge.

Activity theory's fundamental principle is based on the concept of contradictions
which provides an approach to understanding work activities (Engestrom, 2001).
Contradictions manifest as the breakdown of activities or events that result in
problems (Engestrom, 2001, Gade et al., 2019). Contradictions in an activity system
manifest in four types. Primary contradictions occur within an element in an activity
system; secondary between elements; tertiary between an existing activity and a more
advanced one; the quaternary occurs between an activity and a neighbouring one
(Engestrom, 1987). When such challenges and problems arise from contradiction,
they need to be managed or resolved so they do not impact the desired outcome of the
activity (Van Berg et al., 2021).

Activity theory explores situated practice and has been applied by several construction
management researchers. For instance, it has been used to study BIM implementation
in construction (e.g., Van Berg ef al., 2021, Akintola et al., 2020, Gade et al., 2019).
Other researchers have used activity theory to study partnering in road maintenance
contracts (Hartmann and Bresnen, 2011) and studying environmental management and
project practice (Gluch and Raisanen, 2014). In this study activity theory framework
will be applied to explain how managing production pressures impact safety practices
on a construction project.

TOOLS

SUBJECT OBJECT # OUTCOME

RULES DIVISION OF
LABOUR

Figure 1: Activity system model, adapted from (Engestrom, 1987).
METHOD

In construction management research, ethnography is considered an approach that
provides valuable insights (Pink ef al., 2012). O'Reilly (2008) also posits that when a
research question is exploratory, ethnographic methods provide an approach to
exploring how reality is produced through interaction and everyday social
experiences. An ethnographic case study approach was adopted to explore how
disparate project team members use the contract and programme when confronted
with production pressure incidents. Data for the study was collected from a large
building project in Accra, the capital of Ghana. The project was a public sector one
which involved demolishing existing structures and the construction of a new ten-
storey office complex with a two-level basement parking space. The project started in
2020 and was expected to be completed in 2022. A large Ghanaian privately owned
construction firm was executing the project. A large firm was selected for the field
study as they are considered to demonstrate good safety performance and have the
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resources to implement good safety management systems compared to the smaller
firms (Sunindijo, 2015). Most large construction firms in developing countries
engage small and medium-sized construction firms as subcontractors in the execution
of their projects.

The fieldwork was conducted for three months, from April to June 2022, where
observational fieldnotes, semi-structured interviews and project documents were
collected. Access to the project was negotiated through a former university colleague
who worked as a project manager for the principal contractor on the project. I
negotiated access as a safety and health intern of the health, safety and environment
team. An overt moderate participant-observer approach was adopted where the study
participants were made aware that I was studying safety. A total of 288 hours of
observations of site activities, production and safety meetings were collected. In
addition to the observations, seven (7) formal and seven (7) informal interviews were
conducted with managers and workers. Document review of contract documents,
programmes, designs (architectural and structural), production meeting minutes,
safety policy documents, safe work method statements and reports were also
conducted.

Data analysis consisted of coding and theoretical redescription. The data were divided
into smaller chunks and linked to the characteristic elements of activity systems and
their contradictions “in order to consolidate meaning and develop explanation”
(Saldana, 2016, p.9). The concepts of the activity system model were assigned to
parts of the data.

Production Pressure Incident

During the superstructure concreting works stage, the contractor experienced a critical
delay which resulted in the emergence of production pressure. This resulted from the
civil works subcontractor's deliberate halt in site production activities due to increased
materials prices. The critical delay can be seen as a contradiction in the superstructure
concreting works activity system. The disturbance, in turn, manifested as a secondary
contradiction in the superstructure concreting works activity system. This can be
interpreted as a contradiction between Rule (delayed superstructure concreting activity
duration) vs Object (superstructure concreting works). This production pressure
incident occurred onsite before my fieldwork started, so the narratives are based on
retrospective accounts by the informants and a review of project documents.

Managing the Emerged Production Pressure

The project team agreed on a formal adaptive practice of production acceleration
where a revised programme (tool) was developed using the activity crashing
technique. The strategy of acceleration was agreed to be working two shifts.
Additional labour, machinery and equipment were also hired. In addition to the
formal adaptive practice, an informal accepting practice was also introduced onsite.
Productivity target incentives were negotiated with the workers for early completion
of their tasks. This quote reveals how this incident was managed on-site.

We had to accelerate site production to be able to meet the timeline for the client. In the
acceleration, we looked at deploying more workers.... and more resources in general.
With acceleration, you can deploy more workmen and equipment... but if your
procurement is not in tune with your programme, you’ll still fall short. As your
workmen will come, the other resources will not be present on site... so you’ll not get
the production the way you wish. So, putting the resources in place... we still tied it to
getting procurement in tune with it to be able to achieve that. In terms of the practices
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adopted... we had to work two shifts and run some activities in parallel (Project
manager, contractor).

There were two key areas that we needed a lot of cooperation from the workforce... in
the area of carpentry and steel bending works. So, we instituted some incentives...
where we agreed on some targets for some number of days if they met it, it came with
monetary compensations for them (Project manager, civil works subcontractor).

The Emergence of Additional Contradictions

The site managers relaxed safety rules and practice compliance on-site to achieve
production targets. This impacted the project’s safety climate, resulting in many
unsafe practices leading to accidents. Two new contradictions emerged in the activity
system resulting from the lack of strict compliance with safety rules during the period.
The first was a primary contradiction between formal safety rules onsite and the
introduction of informal safety rules during the production pressure period. This
contradiction can be interpreted as formal Rule (strict enforcement of safety rules) vs
informal Rule (laxity in safety rules enforcement). The second emerged contradiction
was a secondary contradiction Community (client consultants, client reps.,
contractor’s team) vs Rules (non-enforcement of safety rules and compliance) vs
Subject (civil works subcontractor’s team). The community in an activity system are
responsible for ensuring the subjects adhere to the rules governing how to execute the
object. For example, the client’s team are responsible for ensuring the subject
(contractor) always complies and adheres to safety rules and practices on the project.
The contractor is also responsible for ensuring their subcontractors always comply
with safety rules and practices. However, the community did not conduct this
enforcement approach. The two contradictions are modelled in Figure 2.

TOOLS: Revised i ‘: Primary Secondary

programme,equipments,materials, . ) ..
toolbox meetings,safe work method :::tmdl“ contradiction.
statements,production meetings
OBJECT: EXPECTED
Superstructure == OUTCOME:
concreting works Completed
; . complying with: superstructure
SUBJECT: c'.“l works Safety rules and concreting with zero
subcontractor's team practices accidents on site
FORMAL RULES: Safety UNEXPECTED

OUTCOME: Accidents

inductions, wearing PPEs,
{ and near misses

safety inspections, |

sanctions for safety rules L DIVISION OF
violations - LABOUR: Morning
and evening
- COMMUNITY: Client's production teams,
[‘\F.OR_‘\IAL RULES: team and contractor's safety and health
Laxity in safety rules, non- team team

strict enforcement of rules
during pressure period

Figure 2. Evolved superstructure concreting activity system model showing the primary
contradiction (formal safety Rules versus informal safety Rules) and secondary contradiction
the non-enforcement of the project safety requirements during the pressure period by the
community (client team and main contractor).

Safety rules and practices were strictly complied with during normal production
periods on site. However, this practice changed during the production pressure
period. This quote explains the laxity in the onsite formal safety rules and procedures
during the production pressure period.
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“There are punitive measures that have been instituted for violating safety practices and
rules. On the contrary, because I’m target driven if we find a culprit... I will rather use
a different approach. If it was a normal production, the sanction is dismissal. But
because we’re moving under a target, if I lose one or two team members because of
their non-compliance in a certain way, it’ll affect me. So, I did compromise on the
punitive measures just to keep the person to work™ (Project manager, civil works
subcontractor).

This was confirmed by one of the carpenters on the project:

When there was production pressure on site, I remember we were working on the eighth
floor on the scaffold... and I was not wearing my safety harness, but I was allowed to
work. Although the managers knew it wasn’t safe.... but they didn’t say anything about
it (Carpenter, fieldnotes, April 2022).

This led to many unsafe practices on site, leading to several accidents and near misses.
The community (contractor and client’s team) also relaxed in their strict enforcement
of safety rules compliance during the production pressure period. However, after
recording safety incidents, they adopted reactive strategies to prevent future accidents.

So, after the incidents, we investigated the cause of the accidents. After we did re-
induction and training for all the workers. We also re-emphasized toolbox talk on the
activities they were undertaking. Also, we reviewed our safety systems of monitoring
and supervision... as to see how best we can prevent future incidents (Project manager,
civil works subcontractor).

The target for safety was zero accidents... so the client became alarmed with the
number of accidents that were recorded during the period. So, they hinted at certain
steps they wanted to take to ensure strict health and safety compliance. The decision
was to engage an external safety compliance team.... and transfer the cost to us. This
was going to affect our profit... so we assured them we were going to ensure strict
compliance at all times. So, to ensure strict compliance... the consultant's team paid
regular unannounced visits to the site during the night shifts (Project manager,
contractor).

This quote reveals the reactive approach adopted by the client and contractors after the
recorded safety incidents during the production pressure period.

The critical delay disturbance that emerged as a contradiction in the superstructure
concreting works activity system was managed collaboratively by the project team.
However, their production-centred approach adopted during the period negatively
influenced the worker's safety behaviour on site. This resulted in a systemic
contradiction between adhering to formal safety rules and the informal safety rules
introduced, leading to unsafe practices. However, the number of accidents that
occurred during the period propelled the project team to balance the production and
safety goals on site. This provided a learning opportunity, where accident
investigations were conducted and re-training of the workers. Also, revised safety
monitoring systems and supervision approaches were adopted to prevent future
accidents.

DISCUSSION

The insights from the study revealed that production was prioritised over safety
despite the construction project organisation's rhetoric that safety is a priority. This
confirms the findings of prior studies in the literature (Oswald et al., 2019, Jia et al.,
2019). The prioritisation of production over safety during the period influenced the
workers' safety behaviour as management focused on meeting production targets.
This led to many unsafe work practices during the period leading to accidents. The
formal adaptive practice of production acceleration adopted reduced the duration for
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the execution of the activity. Also, the informal accepting practice of negotiating
early task completion targets with the workers gave them an opportunity for safety
shortcuts as faster task completion rates came with monetary rewards. This finding
confirms Mullen's (2004) argument that workers will always compare the positives
(e.g., money) against the negatives (e.g., potential safety risk) and will commit unsafe
acts because they are rewarded for doing so.

CONCLUSION

Production pressure is widespread in most construction projects and is a major
contributor to accidents. This study contributes empirically to the body of knowledge
on how disparate project teams engage with the contract and programme when
confronted with the phenomenon. The adopted strategy for this project in managing
the production pressure incident was formal adaptive and informal accepting
practices. The two practices adopted were collaboratively deliberated and agreed on
by the project team before their implementation. The adaptive practice of production
acceleration and the acceptable practice of early task completion targets with the
workers were all geared towards recovering from the critical delay incident.
However, the strategy and practices adopted prioritised production over safety despite
the client’s project objective of having zero accidents. Also, despite the construction
project organisations' rhetoric that safety was a priority, this changed when the
production pressure incident emerged.

The construction industry's challenge is that while it often claims safety is the top
priority, ensuring safety even during production pressure periods is a big challenge.
This study provides insights into the formal and informal practices associated with
recovering from a production pressure incident and its impact on safety performance.
Construction clients have an influential position in helping improve safety
performance in the construction industry in developing economies. As we are
constructing the future for a more sustainable construction industry, we must also
improve safety performance by eliminating or reducing unsafe work practices.
Achieving zero accidents in construction, especially in developing countries, should
be prioritised by clients and policymakers. Enforcing strict adherence and compliance
with safety rules and standards, even during periods of production pressure, is
achievable when the client prioritises it in the contract administration process, just like
quality. Construction practitioners, clients and policymakers are morally obligated to
protect workers' safety and well-being.
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