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Abstract

Building Information Modelling (BIM) has changed the landscape of the architectural, engineering
and construction industry in the recent past decades. However, BIM is not well-researched in most
of developing countries such as Malawi; few or no studies address BIM adoption in the country.
Therefore, this study seeks to examine the status of BIM in the Malawi construction industry through
a well-structured survey. A non-probability and purposive sampling were adopted in this study. A
total of 265 questionnaires were sent out. A total of 143 questionnaires were filled that is a 54%
response rate. The research has revealed that construction experts are aware of BIM though the level
of up take is quite low. Architects in Malawi are the most knowledgeable, seconded by land surveyors
and then engineers. Similarly, it was revealed that majority of construction experts in Malawi have
less than two years” experience in the use of BIM. And have applied BIM in less than two projects
using basic software such as AutoCAD, seconded by Civil 3D. Hence, this is clear evidence that BIM
usage is in the initial stage and is just picking up in the country. And the research has shown that the
majority of experts in Malawi are on level 1 of BIM usage which is the first stage of BIM adoption and
is characterized by use of 3D models and output representation. Therefore, there is need for robust
sensitization on the benefits of BIM and the training to improve its uptake in the construction industry
in the country.

Keywords: building information modelling (BIM); Malawi; construction sector; status

1. Introduction

Building Information Modelling (BIM) has changed the landscape of the architectural,
engineering and construction industry in the recent past decades. It has been proven through
hundreds of research studies that BIM usage improves services delivery in the industry.

However, the global status of BIM varies from developed to developing countries [1]. Research
has shown that there have been great strides in progress and achievements in use of BIM in developed
countries than in developing countries [2]. Hence developing countries have to play catch-up to
ensure that they can realize the benefits of BIM which have been achieved by their counterparts.

The Gross Domestic Product (GDP) of Malawi was worth 14.08 billion US dollars in 2023 [3].
According to the Malawi National Statistics Office (2022), in 2021 the construction sector contributed
approximately 2.3% of the Malawi’s GDP whilst the transport sector contributed 3.1%. This makes
Malawi fall into the least developed countries category and requires a lot of effort, input and efficient
use of available resources to take the country to another development level. Infrastructure
development is a catalyst for economic development of a country and a vibrant construction industry
is key to achieve the required economic development. Hence the Malawi Vision 2063 which is the
long-term strategic plan for the country has included infrastructure development as an enabler for
economic growth of the country [4] However, the strategic plan has also stated some challenges that
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have constrained progress in infrastructure development, the largest being lack of access to long-term
development financing.

On the other hand, the construction industry is also riddled with its own challenges. One of the
major challenges is lack of enabling environment for the construction industry players to thrive.
According to a study by Kulemeka et al (2015), the small and medium scaled contractors (SMCs)
contribute quite a lot in the construction industry in Malawi. Out of the 1,368 small to medium scale
contracts outsourced by Roads Authority between 2007/2008 and 2010/2011 financial years (FYs),
1,327 were executed by SMCs. This represents 97% percent of the work implemented in that period.
However, these SMCs face challenges like high lending interest regimes offered by financial
institutions; stringent conditions to access capital; fluctuation of currency; stringent requirements for
obtaining bonds; and high taxes [5]. These challenges affect the capacity and inhibits potential of
growth of these SMCs. National Construction Industry Council (NCIC) was established in 1996 to
regulate the construction industry in Malawi (Malawi Government 1996). Some of the NCIC mandate
is to promote and develop the construction industry in Malawi by giving priority to Malawian firms
and to facilitate Malawian firms to have access to resources for the development of their operations.
As much as NCIC, through the past two decades has been working towards these mandates, however
facilitating Malawian firms to have access to resources has been very alluding. Malawi Roads
Authority (2009) mentions that financial restrictions remain the dominant constraint facing local
contractors in Malawi and leads to their inability to invest in equipment and the necessary human
resources. This was also collaborated by Chilipunde (2010) that access to finance remains a dominant
constraint to small-and medium-sized enterprises as they have limited access to capital in Malawi.
Therefore, deliberate efforts should be done in capacitating these contractors which are a backbone
of the construction industry in the country. A study by Mmadi (2023) stated that the evaluation of
the road funding model highlighted a significant perception gap between desired and actual
infrastructure quality, with stakeholders rating road conditions as poor. The research projected a
substantial funding shortfall of US$3.5 Billion by 2037, equivalent to 28% of Malawi’'s GDP, due to
growing demand and inadequate financing. Despite efficient revenue collection mechanisms, the
model struggled to meet infrastructure development needs [6].

The use of Public-Private Partnerships (PPP) is a still a new concept in Malawi. Malawi’s annual
infrastructure funding requirements were pegged at $0.6 billion for the period 2006 — 2015 and face
an infrastructure funding deficit of $300 million annually. Its annual capability in meeting this deficit
is $175 million from the two largest funding sources thus the public sector and donors [7]. In this
case, the use of PPP could bridge the deficit. However, its use is quite limited in infrastructure
development and there is no clear understanding or perception of the required PPP enabling
environments and framework arrangements to assess risk transfer and Value for Money which is
vital in steering successful PPPs and motivate private sector investment [8]. In Malawi, the PPP Act
and Policy were established in 2011 and was repealed in 2022 [9]. This Act of Parliament outlines the
establishment of the Public-Private Partnerships Commission (PPPC) and its roles in the PPP.
However, the achievements of the PPPC have been limited in infrastructure development. The major
challenges have been difficulties in securing credits from financial institutions, low political
commitment, lack of transparency and competitiveness in the procurement process, and lack of
technical and managerial expertise [10]. Therefore, development of such enabling environment and
structures is very vital to facilitate the country’s infrastructure development.

At project implementation level, the construction industry has a lot of challenges as well. Some
of the major challenges are poor project communication, lack of stakeholder participation, low
productivity, and high error and rework rates [11]. According to the road projects data at Roads
Authority, the major project implementation challenges are poor quality of work, failure to complete
projects on time, and poor tender preparation and estimation [5]. According to Chagunda (2017), the
challenges of the Malawian roads sector include: design errors, design changes, delayed site
handovers, increased quantities, devaluation of the currency, abnormal rainfall, missing BOQ items,
additional work, change of supervision consultant, delayed payment, limited payments, non-
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availability of fuel, breakdown of plant and vehicles, delayed approval of designs, delayed approval
of addendum, non-availability of base gravel, delays in evaluating and agreeing on claims, tendering
procedures, contractor’s delays and variations. The challenges result in project delays, poor quality,
and cost overrun, affecting the industry’s growth [12].

The other area of concern is slow uptake of the use of sustainable construction practices (SCPs).
The Malawi government introduced the National Construction Industry Policy 2015 in line with the
establishment of the NCIC Act. The objective of the policy was to ensure a transformed, sustainable,
and quality-driven construction industry in Malawi. Therefore, the policy outlined the general
guidelines for implementing sustainable practices in infrastructure projects in country. However, the
major challenge for low adoption and implementation of the policy has been lack of awareness and
knowledge, which has impeded the successful completion of sustainable infrastructure projects [13].
This low adoption and implementation of the policy has resulted in construction of non-climate
resilient infrastructure in the country. The poor economic status of the country forces the majority of
locals to use mud mortar in place of cement, resulting in weak housing infrastructure that is
vulnerable to natural disasters [14]. This highlights a gap between the policy regulations and the
successful implementation of sustainable construction practices (SCPs) in the Malawian construction
industry. A study by Malik et al (2025) on challenges of implementing sustainable practices is Malawi
revealed that higher costs of sustainable building processes, lack of information on sustainable
building products, and higher costs of sustainable building materials are the major challenges.

Aggregating all these challenges, it can be observed that a paradigm shift has to happen in the
construction industry in Malawi to bring efficiency in the industry. Considering that public resources
are limited and project implementation is facing a lot of challenges, the need for innovative, robust
and effective project management systems in the construction industry cannot be over emphasized.
Therefore, use of tools such as BIM can ensure efficient use of the limited public resources in the
sector. Studies have shown that BIM use increases productivity in the construction industry and
improves design, construction and maintenance practices [15]. According to McGraw Hill
Construction (2012), Architectural, Engineering and Construction (AEC) respondents reported
reduced project cost, reduced schedule duration, and increased project profit, as the long-term
benefits of BIM use. In a later survey, the majority of AEC professionals (85% and 88%, respectively)
identified reduced final cost and completion time as the benefits of BIM utilization on complex
projects [15]. Additionally, several studies have indicated that the use of BIM improves effectiveness,
efficiency, and quality at the construction task-level as well as contribute to higher quality overall
project deliverables [16].

Other literature has also revealed that the BIM process improves the quality of required
information for decision-making and risk management practices in projects [17]. Companies that
utilize BIM, benefit from gaining a competitive advantage, increasing market access and maintaining
repeat business. According to McGraw Hill Construction (2012), use of BIM leads to reduced errors
in construction documents, fewer change orders and reduced rework as well as decreased number of
claims and litigation. Almost 74% of the AEC professionals reported a 5% decrease in the number of
requests for information (RFIs) on projects implementing BIM.

Research by[17] indicated that improved coordination and construction planning, and enhanced
exchange of information and knowledge management were some of the major benefits of BIM. Use
of BIM also helps with the delivery of sustainable buildings and achieving more energy-efficient
design [15]. Construction professionals in the industry use BIM for 3D visualisation, constructability
review, clash detection, feasibility analysis, quantity take-off and cost estimate, 4D/scheduling,
environmental/LEED analysis, creating shop drawings, and facility management [18,19]. Hence BIM
use has a lot advantages to the construction industry.

However, BIM adoption and implementation in Malawi in its infancy. According to [20], BIM is
not well-researched in Malawi; few or no studies address BIM adoption and implementation in the
country. The limited research which has been carried out on BIM in the country has covered
organisational readiness of the Malawian construction industry, critical factors influencing BIM
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implementation for public projects, challenges related to BIM implementation and drivers for BIM
Implementation [10,20]-[22]. Therefore, this study seeks to examine the status of BIM in the Malawi
construction industry. The study seeks to understand the level of awareness, skills and use among
professionals in the construction industry in the country. The study has used the three BIM Status
indexes of “depth of implementation,” “level of proficiency,” and “years of using BIM,” [23]. These
indices or variables have been used in a lot of surveys for analysing the engagement level of BIM
users.

The findings of the study could provide an indication of the level of skills set in BIM among the
construction industry professional in the country and in return offer practical recommendations and
strategies for improving BIM adoption and implementation. Furthermore, the study can benefit the
Malawian construction industry by assessing how construction professionals could be assisted to
utilize innovative tools for improving project efficiency.

2. Literature Review

2.1. Building Information Modelling (BIM)

BIM has evolved a lot over the past decades. In the 1990s and early 2000s, researchers signalled
that BIM (although not well defined or widespread at the time) was one of the most promising
advances in the construction industry [24]. However, in the last decade, the evolution has been very
fast and the impact in the architectural, engineering and construction (AEC) industry has been
massive. This is as predicted by Miettinen & Paavola (2014) that BIM would evolve rapidly through
conscious experimentation and learning from practitioners. This view suggested that in parallel with
the integration of systems, through standardisation and national guidelines and differentiation
through the development of competing software platforms, the use and development of BIM would
progress at an alarming speed [25]. Over the past decade, interest in BIM has been growing
exponentially and BIM shows potential not only in the design and construction of buildings, but also
has great potential for integration into infrastructure asset management [24].

BIM maturity refers to the quality, repeatability and degrees of excellence in delivering a BIM-
enabled service or product [26]. In the United Kingdom, the government adopted the Bew-Richards
model of BIM maturity as a standard for adoption maturity stages [27]. This is a four staged maturity
level from 0 to 3. Level 0 involves basic CAD features using only drawings, lines, arcs and text. Level
1 includes some basic 3D elements and beginning of BIM. Level 2 involves collaborative BIM and
level 3 is the full integration of BIM in project management [28,29]. These BIM maturity stages enable
construction industry stakeholders fully understand the development of BIM use from basic level to
an advanced level of use.

BIM adoption has been varying from country to country even in the developed countries. From
various studies by McGraw Hill Construction (2014, 2019), the adoption level of BIM is quite high in
developed countries than developing countries. However, the early adopter include United States of
America, United Kingdom, Finland, Norway, Denmark, Hongkong, Australia and Singapore [30].
Prinslooo & Bekker (2025) opined that the three largest construction industries in the world, China,
the United States and India, utilize BIM on all public infrastructure projects, due to the multitude of
benefits of its adoption and implementation most of which result in cost savings. As stated by
Olugboyega & Windapo (2021), although BIM implementation and BIM adoption are interrelated
and usually used interchangeably, however both have different meanings, taxonomy, and thresholds.
While BIM implementation seeks BIM use through legislation and policies, BIM adoption, on the
other hand, is concerned with BIM usage or explorations through expertise and applications [31,32].
Therefore, it has been observed that BIM adoption is easier in the private sector, thus consultants and
contractors due to their quest for efficient ways of managing projects so that they can cut costs and
maximise profits [20]. Nevertheless, for proper and systematic use of BIM, then policies and
legislation are very important for sustainability. In order to understand the process taken by the early
adopter countries, a review of each country has been done as outlined in the paragraphs below.
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The United States of America (USA) is believed to be one of the forerunner countries for BIM
adoption. Therefore, many public sector bodies at different levels in the USA have established BIM
programs, set up BIM goals and implementation roadmaps, and published BIM standards [33]. In
2007, for example, the United States National Institute for Building Sciences (NIBS) published the
National Building Information Modelling Standard (NBIMS-USTM). And in the same year, the
assessment of BIM adoption was carried out in North America which was quite low. However, after
the production of the standards, the adoption rate surged quite a lot. According to McGraw-Hill
(2012), adoption of BIM surged from 28% in 2007 to 71% in 2012 in North America.

On the other hand, the United Kingdom (UK) is one of the early adopter of BIM through various
initiatives in construction management information. The UK government produced a blue print
paper, the Government Construction Strategy (GCS) in May 2011 whose purpose was to minimise
public projects costs by 15% to 20% by year 2015 [27]. This paper also mandated use of level 2 BIM
for all public projects by 2016 [27]. The BIM Working Group also recommended several strategies in
support of the government plan. Due to these initiatives, the UK government adopted the BIM
development four staged maturity levels which were developed by Richards & Bew (2008). These
various initiatives and mandates enabled UK construction industry to embrace use of BIM at a fast
pace. The BIM adoption rate in the UK steadily increased from 31.0% in 2010 to 54.0% in 2013 and
80% in 2019 [30,34]. Standards developed in the United Kingdom from 2007 onwards have formed
the basis of international standard ISO 19650, launched in January 2019 [35].

Denmark mandated the use of BIM technology in all government funded projects in 2007.
Therefore, all players in the public sector projects were required to follow new methods, digital
routines and tools [36]. Additionally, the Danish Enterprise and Construction Authority introduced
a series of guidelines associated with 3D through its Digital Construction Program. This was done to
meet the specifications in file and database based CAD/BIM applications such as 3D Working
Methods and Layer, 3D CAD Manual 2006, Object Structures 2006 and 3D Working Method [36].
Hence, federal organisation, municipalities, universities and some private agencies started
implementing BIM. Then in June 2011, the Danish Parliament mandated that all local and regional
projects valued over Euro2.7 million use BIM and this created a major impact across the whole nation
[34].

In Singapore, BIM adoption was facilitated by Government initiative. In 2008, the Government
of Singapore introduced the world’s first BIM electronic submission of projects [34]. And as a follow
up, the Building and Construction Authority (BCA) implemented the BIM Roadmap in 2011 with a
few strategies that had been identified to mandate the use of BIM in all public projects by 2015. Hence
all public sector organisations introduced BIM requirements for all new public sector building
projects started in 2012. In the same year, the Singapore BIM Guide version 1.0 was published in
order to give clarity on the requirements of BIM usage at different project levels. And version 2 was
released in 2013 which was aimed encouraging BIM adoption [37].

In Finland, the use of BIM was initiated by a government owned enterprise, Senate Properties.
From year 2001, Senate Properties implemented a few pilot projects to establish and explore the use
of BIM [34]. In 2007, Senate Properties published BIM Requirements which was the first global effort
to use IFC-based BIM to cover all design domains of construction [34]. Additionally, Senate Properties
and BuildingSMART Finland developed a series called “Common BIM Requirements 2007” in 2012.
These are thirteen series of guidelines covering BIM 3D to 8D[38].

The Norwegian Agency of Public Construction and Property (the Statsbygg) is the major
AEC/FM sector client in Norway. The Statsbygg was tasked by the Norwegian Parliament to improve
efficiency in the construction sector by formulating and engaging in research and development
projects leading to process simplification and more efficient utilisation of ICT tools in the sector [34].
Hence Statsbygg initiated the use of BIM and implemented a BIM pilot project in Northern Norway
in 2003 [34]. Thereafter, in May 2007 Statsbygg announced the use of digital BIM for all Statsgygg’s
buildings, throughout their entire lifespan. In the following year, Statsgygg produced BIM Manual
version 1 in order to deal with the BIM and IFC format adoption [39]. The manual has been upgraded
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in due course and improvements have been done in the system for preparing, submitting and
handling electronic planning proposals and planning applications [40]. Similarly to all early adopters,
adoption of BIM in Norway was Government driven.

The Hong Kong Housing Authority started using BIM on trial in a few public rental housing
projects in year 2006. The Housing Authority had set a target of year 2014 or 2015 for full
implementation of BIM [36]. Additionally, the Housing Authority established a BIM Centre and
published BIM Standard manuals, User Guides and Library for ease of BIM implementation [41]. On
the other hand, the Hong Long Institute of Building Information Modelling (HKIBIM) was
established and it was the first professional institute in the world for promotion and facilitating BIM
application [36]. The role of HKIBIM was for creating communication channel and coordinating BIM
implementation among stakeholder [41].

In Australia, the government commissioned a national BIM initiative in 2012 and recommended
use of 3D collaborative BIM in all public building projects by 2016 [42]. However, nothing much
happened from the initiative apart from some projects adopting use BIM. It was observed that one of
the possible reason or failure of uptake was isolated and inconsistent work of different states. This
uncoordinated effort among states made it difficult to establish a national mandate. Hence, the
Parliament of the Commonwealth of Australia released a smart ICT report, recommending
mandating BIM on all government infrastructure projects costing over $50 million [43]. Although the
general progress of BIM adoption was still slow, but some states such as Queensland took a proactive
approach. In2017, Queensland government drafted some policies and principles on mandating BIM
and released a guideline to enable BIM on road projects. In the next year, Queensland government
announced the policy to mandate BIM on all government construction projects costing over $50
million and this requirement would be expanded to all built assets by 2023 [44]. Hence this enabled
BIM usage to spur in Australia as well.

The most common denominator of early BIM adopters was the quest to improve efficiency of
the construction sector. Therefore, this led to the relevant agencies in those countries seek innovative
methods hence adopting use of BIM. Once the piloting of BIM had produced positive results, then
the governments-initiated production of guidelines and mandates with defined timelines to adopt
BIM in the whole construction sector. This in turn resulted in exponential growth and adoption of
BIM. Apart from early adopters, most developed countries have a higher adoption rate of above 70%
(see Table 2.1).

Table 2.1. BIM Adoption Rate of Developed Countries.

Country BIM Adoption  Year Reference
UK 70% 2019  [33,35,45]
Brazil 72% 2015  [46,47]
Germany 71% 2015  [23,45,48]
France 70% 2015  [23,47]
Canada 70% 2016  [33,35,45]
New Zealand 80% 2019  [49,50]
Australia 80% 2019  [44,49,51]
China 82% 2016  [35,52]
Denmark 80% 2016  [33,45,48]

On the other hand, BIM adoption and implementation in Africa is slow and lagging that of
developed countries [2]. According to a study by Saka & Chan (2019), the first publication in Africa
on BIM was in 2010. Interestingly, the number of annual publications had gone up to 28 by 2018,
showing similar pattern with the global growth in BIM publication. The distribution of papers across
the African continent varies, with the North having the highest number of publications of 52 from
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three major countries of Egypt, Morrocco and Algeria, followed by the West with 26 from three
major countries of Nigeria, Ghana, Cote d’'voire and the South with 13 from two major countries
of South Africa and Zambia, and lastly the Central, with2 from Cameronand the Central African
Republic [2]. The high number of BIM publications from Egypt, Nigeria, and South Africa equally
matches with the high level of awareness in in these countries as well [2].

The awareness level has been growing in Africa although does not directly translate to
implementation. In Sub Saharan Africa, a study in Kenya in year 2018, indicated an awareness level
of 88.7% amongst its construction sector professions [53]. This is quite high compared to a lot of
developing countries. Whilst in Nigeria, a similar study revealed that BIM awareness rate was at 84%
in year 2021, compare to 30% which was reported by another study in year 2015 [54]; [55]. In South
Africa, BIM awareness level has also been increasing from 44% in 2014 to 91% in 2024 [30]. The general
consensus among researchers is that BIM awareness is increasing in the construction industry due to
the tangible positive contribution it is providing.

Research has revealed that knowledge of BIM benefits influences construction industry
practitioners to foster BIM implementation [56]. Therefore, various BIM implementation benefits in
construction projects have been identified and classified by numerous researchers from various
countries. According to Chan et al (2019), factors such as better cost estimates and control, better
understanding of design, and reduction in construction cost, are the three most significant benefits of
BIM implementation in Hong Kong. A research carried out in Malaysia identified top five benefits of
implementation of BIM as increasing productivity and efficiency; assessing time and cost associated
with design change; eliminating clashes in design; improving multiparty communication and
maintain synchronized communication; and integrating construction scheduling and planning [56].
In Nigeria, the top five identified benefits were facilities management; health and safety; energy
management; time saving; and better coordination [57]. Whilst a study carried out in Austria
highlighted cost saving; time saving; improved team work; improved data management; and
improved understanding of project as the top five benefits [58]. Earlier study in the UK, indicated the
top five benefits as: cost reduction or control; time reduction or control; communication
improvement; coordination improvement; and quality increase or control [16]. Hence the benefits of
BIM implementation are quite varied but very important in project management.

According to the M8/M73/M74 Motorway Improvements Project, there were several other
benefits that accrued from the adoption of BIM in this project. The main benefits can be classified in
the following categories: improved coordination, faster and easier clash detection; and substantial
efficiency gains in design change management. There was evidence of other intangible benefits as
well. For example, the use of 4D and 5D models helped optimize construction programming besides
being a powerful visualization & communication tool which enabled the identification of problems
in advance of construction and also helped extract material quantities much more efficiently [59,60]
Research specific to less complex building projects seems to be limited. Won and Lee (2016),
conducted a case study of pre-cast parking garage structures on which BIM was used for designing
and review, 3D design coordination, phase planning, quantity take-off, and construction system
design. BIM use on this project resulted in the improved communication, work efficiency,
technological capability, and in equipping personnel with advanced BIM skills. Hence, it can be
observed that use of BIM in both complex and simple projects assist to achieve project efficiency.
Table 2.2 provides the most significant benefits of BIM implementation in construction projects
reported various studies.

Table 2.2. Most Significant Benefits of BIM.

Category Benefit References
Functional Enhance communication between
Enhancement | project parties [68,61-63]
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Improve  project  information
management [64,65]
Enhance collaboration between

project parties [60,66]

Enhanced design analysis and
efficiency due to produced element

details

[61], [67-70]

Improved  human  resources
management [61,71]
Reduce reworking during | [61,62,72],
construction [63,66]
Reduced redesign challenges
during project implementation [61-63]
[61-63,66]

Improved site analysis
Greater productivity due to easy
retrieval of information. [64,66]
Enhanced work coordination with
subcontractors/supply chain [66,73]
Improved conflict detection [60,64]
Enhanced management of security

] and safety information [62,63,74,75]

Allowing accurate site logistics

[72], [61-63,66]

Improved coordination in the

construction phase

[62,63,76]

Improved communication among
various divisions of the same

company

[58,61-63,77]

Potentially improved whole life

asset management

[61], [23,63,68,78]

Output
Improvement | Improved design quality [63,72]
Earlier and more accurate design
visualisation [58,66,79]
Generation of accurate and
consistent 3D drawings at any
stage [78,80,81]
Greater predictability of project
time and cost [82], [61],[63,68,79,83]

Improved management of projects

schedule milestones

[68,69,84]
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Fewer change/variation orders at
the construction stage [68,69,85,86]

Efficiencies from reuse of data or

details (enter once, use many times) | [68,69,87]

Improved maintenance due to level
of details produced [85,87]

Potentially improved maintenance

of the infrastructure due to the as-
built model [85,87,88]

Research has shown that a lot of countries in the infant stage of BIM adoption use basic software.
This is due to the fact that once an organisation starts using BIM, gradual acquisition of relevant
software is done on need bases. The first stage is to improve the data management from the traditional
method to 3D production of output. Then the other BIM stages are implemented in due course of the
technology use. The traditional software mostly used in AutoCAD and Revit for production of bill of
quantities [89]. The other software used mainly in road design is Civil Designer [90].

3. Methodology

The study was carried out in Malawi, one of the developing economies in Africa. The structured
questionnaire was used to collect data. A non-probability sampling approach was adopted and
purposive sampling was considered more applicable to this study. In this case, the Malawian
construction industry professional stakeholders were earmarked for the survey. The list of potential
informants was collected from the professional bodies of architects, quantity surveyors, land
surveyors and engineers. The e-questionnaire was used to facilitate data collection and management.

A total of 265 questionnaires were sent out to active construction professionals. Considering a
confidence level of 95%, the sample size was estimated using formula in equation 1 according to
Yamane (1973):

Equation 1:

n= N = 265 =

159
(1+N(e2)) (14265 x (0.052))

Where n = sample size; N = population size; e = margin of error.

The ideal calculated sample size for this study from the above calculation was 159 completed
questionnaires. This aimed at adequately representing the population of active construction
professionals in Malawi. A total of 143 questionnaires were filled, representing 54% response rate.

The ideal sample size could not be achieved due to a number of reasons. Firstly, some
respondents were not willing to participate. Secondly, logistical constraints affected the number of
respondents as this was a self-administered questionnaire, following up of respondents was not easy.
And finally, time constraint affected the responses since the study had to be concluded in a specific
period. Hence a total number of respondents was 143. Despite falling short of the initial target, recent
literature supports that a sample size of 143 can still yield statistically significant results in survey
research. This sample size aligns with findings from Bagozzi and Yi (2012) and Xiong et al. (2015),
who indicate that while larger samples enhance precision, samples between 100 and 200 remain
sufficiently reliable for drawing meaningful conclusions. Furthermore, Kotrlik and Higgins (2001)
states that studies which use factor analysis require a minimum of 100 observations. Additionally,
Sataloff and Vontela (2021) states that response rates between 40% and 75% are adequate for such
research. Moser and Kalton (1999) asserts that a study can only be considered biased if the response
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rate is below 30%. In this study, the response rate was 54%. Hence, this validates the robustness of
the sample use in this study and ensures the validity and relevance of the findings.

The respondents were construction experts covering architects, engineers, land surveyors and
quantity surveyors. In percentage terms, 17% of the respondents were architects, 55% were engineers,
17% were land surveyors and 12% were quantity surveyors.

Table 3.1. shows the profile of respondents.

Architects Engineers Land Surveyors Quantity Total
Surveyors
No. 24 78 24 17 143
%age 16.8 545 16.8 11.9 100

The questionnaire had two main parts. The first was general profile of the respondents. The
second was awareness and use of BIM technology. In the first part of profile of respondents, six
questions were prepared asking for information about organization such as the name of organization,
profession, the contact person and his/her experience, and date of responding. The second part of the
questionnaire covered questions concerning BIM technology. The questions ranged from awareness
of BIM, level of usage, adoption factors, benefits, software usage, capabilities and general comments.

A total of six questions on status and use of BIM were used to check the status of BIM among
professionals in Malawi. The first area of survey was awareness of BIM by the professionals. The aim
was to assess the awareness level of the professional about BIM technology. As stated by Kolatic et
al (2019), BIM awareness is a good incentive for further BIM implementation. On the other hand, the
lack of awareness is the reason for the slow adoption and implementation of BIM technology Al-
Ashmori et al (2020). Awareness has raised a non-exhaustive list of challenges to the BIM adoption
and implementation such as; trusting new technology, building BIM skills, proper BIM-based tools
selection, understanding the BIM project scope, and handling contracts Al-Ashmori et al (2020).
Therefore, increasing awareness will help overcome challenges affecting BIM adoption and
implementation and consequently benefiting from this technology. Hence, the knowledge of
awareness level assists authorities strategize on BIM uptake in the construction industry.

The second area of the survey was years of use of BIM. The survey checked with professionals
on how many years they have used BIM technology in their practice. The duration of using BIM
technology can be used to decipher the competency of the professional in using BIM. As stated by
Succar et al (2013), core competencies reflect the personal abilities of individuals enabling them to
conduct a measurable activity or deliver a measurable outcome in use of BIM. These abilities can be
acquired or improved through practice, education, training and/or development. BIM years of
experience is a significant factor in realising the potential benefits of BIM [91]. Hence the more the
number of years of use of BIM enable the practioners recognise a lot more benefits of use of the
technology.

The third area was projects done using BIM. The number of projects carried out using BIM is
linked to BIM skills of the professional or institution [92]. Therefore, this variable indicates that the
experience gained by repetitive activities sharpens the skills of professionals and these skills are
reflected by improvements in succeeding projects.

The other area was software used for BIM. On the software market, there are hundreds of
software which are used in the construction industry. However, the implementation processes of BIM
moves away from using conventional Computer Aided Drafting (CAD) into the use of common
standards and object orientated representations [93]. This is accomplished by making a single and
centralised 3D digital model as a primary tool for production of a more increasing documentation
requirement, such as schedules, plans and bills of quantities [94]. Choice of software depends on so
many things such as exposure, interoperability, workability, availability and so many other factors.
Therefore, common BIM software used varies from architects, engineers and quantity surveyors.
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Autodesk Revit, Civil 3D and SRT Vision CPM are the most common types of software for architects,
engineers and quantity surveyors respectively for the BIM works to achieve interoperability [95].
Hence the type of software used can show the advancement level in use of BIM.

Then the level of use of BIM. This was based on the maturity level of use of BIM. Generally, the
characteristics of the output of BIM use shows the level at which the technology is being used. The
results could be a different nth dimension. Hence the respondents were asked to indicate their level
of use of BIM which would also be used to check their knowledge level in BIM maturity.

The last area was awareness of BIM benefits. The awareness of BIM benefits drives adoption of
BIM. Two methods of systematic literature review and meta-analysis were used to come up with list
of relevant BIM benefits for this paper. In the literature review, inclusions and exclusion criteria was
used which considered empirical papers, quantitative studies, published in peer reviewed journals,
with sufficient statistical and in English language. The search was conducted across four major
databases: Web of Science (WoS), Scopus, Emerald Insight, and Taylor & Francis. The strategy
employed a combination of keywords, Boolean operators, and wildcards to create distinct search
concepts, which were then combined to narrow down the results. The key words used in the search
were ‘BIM benefit awareness,” ‘intention to use BIM,” and ‘BIM use behavior.” In addition to these,
32 studies were found through citations and a general Google search. A total of 787 studies were
found. Following the de-duplication process, the researchers were left with 609 studies. A total of 114
studies were excluded because they were not published in open-access journals, and 495 studies were
retained. Title and abstract screening eliminated 297 studies, retaining 198 studies. Detailed screening
removed 121 studies for lack of relevance to the study’s purpose, retaining 77 studies. Following
quality screening and reporting format of results, 69 studies were removed, leaving 8 studies, from
which data were extracted. Then, the meta-analysis, was conducted on synthesis of data from studies
that may have used different terminologies for similar constructs. Therefore, a careful
operationalization process was undertaken to map the measures from the included studies to the core
constructs of the meta-analysis: "Performance Expectancy" and "BIM Adoption." This mapping was
based on the conceptual definitions of the constructs as measured in the original studies. All statistical
analyses were conducted using Jamovi software (version 2.6.44) with the metafor package. Raw
statistical data (e.g., correlation coefficients) from each study were converted into Fisher’s Z-
transformed effect sizes to stabilize variance before pooling. A random-effects model was employed
to calculate the combined effect size, accounting for both within-study and between-study variance.
Heterogeneity was assessed using the 12 and Q statistics. Publication bias was evaluated using funnel
plots and Egger’s regression test. The relationships between performance expectancy and intention
to use, and intention to use and BIM adoption, were synthesized through meta-regression models
where the intercept represented the overall combined effect size. A p-value of less than 0.05 was
considered statistically significant.

And lastly, the list of benefits of BIM from the literature review were used in the questionnaire
survey. A total of 25 benefits were identified [60,96]-[101]. These identified benefits were categorised
into two major categories of “Functional Enhancement” and “Output Improvement.” The list of
benefits were rated according to their importance. The respondents, based on their experience, they
evaluated the degree of BIM benefits importance in construction projects following a 5-point Likert
scale (i.e, 1 — least important, 2 — small importance, 3 — average importance, 4 — moderate
importance, 5 — most important).

After collecting the raw data of questionnaire, the data was analysed using Statistical Package
for the Social Sciences (SPSS) version 29.0 program. Before the analysis, the data was cleaned and
coded using Microsoft Excel. Descriptive analysis (mean item score), median, and standard deviation
were performed. Descriptive analysis was used to present the participants’” demographics and rank
the variables which were in the study. The reliability of the survey instrument was tested using
Cronbach’s Alpha [102]. The analysis yielded a coefficient of above 0.70 indicating high internal
consistency among the variables under study [103]. The software does not only assist in managing
large volumes of data: it also assists with transparency, reliability, and validation of data [104]. The
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software platform provided a systematic way to organise and interrogate both quantitative and
qualitative data from different sources. This allowed the current study to create different folders for
the data.

The data analysis covered both qualitative and quantitative data. The purpose of data analysis
is to provide information about variables and the relationship between or among them. Data may be
regarded as raw facts and figures. In order to turn it to information which can be used by a decision
marker, then it has to be analysed and put it in a format of use which can be understood. Hence, the

purpose of data analysis is to provide evidence of relationship and to aid understanding to support
decision making [105].

4. Results

4.1. Awareness of BIM

The results of awareness level of the professionals about BIM technology are presented in Table

4.1.
Table 4.1. Awareness of Building Information Modelling (BIM).
Frequency Percent Valid Percent  Cumulative Percent
No 68 47.6 47.6 47.6
Valid Yes 75 52.4 52.4 100.0
Total 143 100.0 100.0

From Table 4.1 above, the results show that 52.4% of the sample were aware of BIM. However,
47.6% were not aware of the existence of BIM. Therefore, the results were further segregated into
professional level. Amongst the professionals, about 80% of architects are aware of BIM, followed by
land surveyors at 54%, engineers at 47% and quantity surveyors at 41%. This could be attributed to
the fact that BIM was initially very prominent in the building sector before it was introduced to the
other sectors [81,106]. It is evident that architects have been using BIM for a long time than the other
professional groups, resulting in the high awareness level in this professional group. Figure 4.1 shows
the results according to professional groups of the respondents.

90
80
70
s 60
&
o 50
C
g 40
9]
& 30
20
10
0
Architects Engineers Land Surveyors  Quantity Surveyors
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Figure 4.1. BIM Awareness as per professional groups.

Comparing with other countries in the region, Kenya indicate an awareness level of 88.7%
amongst its construction sector professions [53]. Whilst in Nigeria, a similar study revealed that
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BIM awareness rate was increasing and was at 84% [54] compare to 30% which was reported by
another study [55]. In South Africa, the awareness level of BIM has also been increasing from 44% in
2014 to 91% in 2024 [30]. [106]. Considering awareness levels in other African countries, Malawi’s
current awareness level of 52.4% seems to be on the lower side comparing with other countries in
Sub Sahara Africa. This shows that Malawi is lagging behind in the knowledge of BIM in the region.
As stated by Gamil & Rahman (2019), proper introduction guidelines and promotion of BIM
technology enhances BIM awareness. However, these two have never taken place in Malawi and BIM
approach is yet to be institutionalised in the Country. Hence, BIM awareness and use is basically still
a personal initiative.

4.3. Years of Use of BIM

Years of use of BIM is another variable for measurement of BIM competency. Table 4.2 shows
the survey results of this variable.

Table 4.2. Years of use of BIM.

Frequenc  Percent Valid Cumulative
y Percent Percent

Valid Less than 2 years 34 23.8 45.3 45.3

Between 2 and 5 years 17 11.9 22.7 68.0

Between 6 and 8 years 8 5.6 10.7 78.7

Between 9 and 12 7 49 9.3 88.0

years

Over 12 years 9 6.3 12.0 100.0

Total 75 52.4 100.0

Missing 68 47.6

Total 143 100.0

The results in Table 4.2 shows that 45.3 % of the respondents have used BIM less than two years
whilst 22.7% have used BIM between 2 and 5 years. only 10.7% of the respondents have used BIM for
the period between 6 and 8 years and, only 9.3% have used it for 9 to 12 years. Finally, 12% of the
respondents have used BIM for over 12 years. Therefore, the results show that the majority of the
professionals totalling to 68% have used BIM in less than 5 years. This implies that the use of BIM by
the professionals is in its infancy in Malawi. Hence it requires a lot of sensitisation to increase the
uptake in use of BIM among the construction profession.

Further analysis of the results was done to segregate various professions and Figure 4.2 shows
the period of BIM usage by various professions.
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Figure 4.2. Duration of use of BIM according to Profession.

It is evident in Figure 4.2that the architects have the highest percentage of BIM usage for over 12
years with 32%. This is followed by land surveyors with 7%, and engineers with 5% and lastly
quantity surveyors with0%. On the other end, considering use of BIM for less than 2 years, Quantity
Surveyors are highest with 58% of the respondents, seconded by Land Surveyors with 53%, thirdly
engineers with 50% and architects with 27%. In comparison, the results show strong correlation
between awareness level and period of BIM usage . The higher the awareness level, the higher the
use by that professional group. In this case the architects are leading the pack of the profession due
to the genesis of BIM which is in buildings sector [106]. The graph for architects shows small variance
in number of years of use than the other professions which is evidence of consistent knowledge level
within the profession.

4.3. Number of Projects Done Using BIM

The number of projects done using BIM is an indicator of competency level for a user. Table 4.3
presents results on number of projects done using BIM.

Table 4.3. Number of Projects Undertaken using BIM.

Frequen Percent  Valid Cumulative
cy Percent Percent
Valid Less than 2 projects 39 27.3 52.0 52.0
Between 2 and 5 15 10.5 20.0 72.0
projects
Between 6 and 8 4 2.8 53 77.3
projects
Between 9 and 12 2 1.4 2.7 80.0
projects
Over 12 projects 15 10.5 20.0 100.0
Total 75 52.4 100.0
Missing 68 47.6
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Total 143 100.0

From Table 4.3 above, the results show that 52% of the respondents have done less than two
projects using BIM, and 20% of respondents have done between two and five projects. This shows
that 70% of the respondents have done less than five projects using BIM. This agrees with the number
of years which respondents have used BIM as shown in section 4.3 above. Furthermore, it was
observed that 20% of the respondents have done more than 12 projects.

Then the results were further analysed by segregating into professional groups. The results show
that Architects have carried out a lot of projects in this category of over 12 projects with 38% followed
by engineers and land surveyors at 19% and 8%, respectively, and 0% by quantity surveyors. Figure
4.3 shows the segregated analysis of the results per profession.
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Figure 4.3. Projects done by Profession.

4.3. Software used for BIM

As indicated in Section 3.0, the choice of software depends on factors such as exposure,
interoperability, workability, availability and so many other factors. Hence the study considered the
most common software used in the construction industry in Malawi which is also common in
practices from other countries that have just adopted BIM technology as outlined in section 2.0. Figure
4.4 shows the level of usage of software used in BIM projects.
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Figure 4.4. Software used in BIM Projects.

It is evident from Figure 4.4 that 46% of respondents use AutoCAD for BIM works, whilst 27%
use Civil 3D. The least used software in Malawi is AllyCAD at 2.2% and Revet is not used at all. To

further analyse the results, the use of software was segregated by the use at professional level and
results are shown in Figure 4.5.
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Figure 4.5. Use of Software by Profession.

It is observed that the most used software by all professions is AutoCAD. The second most used
software is Civil3D, which is mostly used by engineers, land surveyors and quantity surveyors.
Architects use ArchCAD and Google Sketchup at second position. The least used software is Revet
which is only used in small percentage by engineers and land surveyors. The type of software most
used by profession is a very good indicator of the level of use of BIM by the profession.

4.3. Level of Use of BIM

The level of use of BIM is based on the maturity level of use of BIM as described in section 2.1.
Figure 4.6 shows the results of the level of use of BIM.
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Figure 4.6. Level of Use of BIM.

Figure 4.6 shows that 32% of the respondents indicated that they were at Stage 0 of BIM whilst
42.7% indicated that they were at Stage 1 of BIM. 21.3% indicated that they were at Stage 2, and only
4% of the respondents indicated that they were at Stage 3 of BIM implementation. Further analysis

was done by segregating the results into professional groups, Figure 4.7 shows the segregated results
by profession.
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Figure 4.7. Level of BIM use by Profession.

Figure 4.7 shows that most of the Architects, Engineers and Quantity Surveyors are at Level 1.
And most of the Land Surveyors are at level zero. The distribution graph of Architects shows an even
distribution which shows that Architects have been using BIM Technology for some time compared
to other professions. And this is seconded by engineers. The graph has also shown that only two
professions are at Level 3, thus Architects and Engineers.

Therefore, these results on the level of BIM show strong corelation with type of software used
as discussed in the preceding section. Level 1 is lonely BIM which includes some basic 3D elements
and it is the beginning of BIM. Hence use of AutoCAD and Civil 3D by most experts substantiates
the fact that most profession are just starting using BIM and is still in its early stage.
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4.3. A Meta-analysis of BIM Benefits

A meta-analysis of the BIM benefits was carried out to analyse results which were collected from
a systematic literature review. Three areas of analysis were conducted thus: relationship between
performance expectancy and the behavioural intention to use, and influence of intention to use BIM
on BIM adoption. The meta-analysis results indicate a strong positive relationship between
performance expectancy and the behavioural intention to use BIM in the construction industry. The
combined effect size, represented by the intercept, is 0.528, which is statistically significant (p<0.001),
with a 95% confidence interval of [0.355, 0.700]. This suggests that, across the eight studies analysed,
higher perceived benefits (awareness of benefits) of BIM are consistently associated with a greater
intention to adopt BIM technology. Table 4.4 shows the analysis results of the relationship between
performance expectancy and behavioural intention to use BIM.

Table 4.4. Performance Expectancy and the Behavioural Intention to Use.

Random-Effect Model (k = 8)

Note: . CI Upper Tau?
Estimate se V4 p CI Lower Bound
Bound

Intercept 0.528 0.0879 6.00 <.001 0.355 0.700

Estimator: Restricted Maximum Likelihood.

Heterogeneity Statistics

Tau Tau? I2 H2 R2 df Q P
0 SE = _,

0.001 0.0315 0% 1.000 - 7.000 6.452 0.488

The second area of meta-analysis was influence of intention to use BIM on BIM adoption. The
results showed a significant positive finding. The overall combined effect size, represented by the
intercept of 0.305, is statistically significant (p=0.014), with a 95% confidence interval ranging from
[0.062, 0.548]. This result suggests that a higher intention to use BIM is consistently and positively
associated with its actual adoption of BIM. Table 4.5 shows these results on influence of intention to
use BIM on BIM adoption.

Table 4.5. Influence of Intention to Use BIM on BIM Adoption.

Random-Effect Model (k =4)

CI Upper
Estimate se Z P CI Lower Bound
Bound
Intercept 0.305 0.124 246 0.014 0.062 0.548
- - - - - - Note:
Tau?
Estimator: Restricted Maximum-Likelihood
Heterogeneity Statistics
Tau Tau? 12 H2 R2 df Q P
0.000 8.05()813 - 0% 1.000 - 3.000 2.593 0.459
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The last area of meta-analysis was heterogeneity assessment. Figure 4.8 shows the heterogeneity
assessment results.
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Figure 4.8. Heterogeneity Assessment.

Figure 4.8 shows that the heterogeneity assessment analyses reveal minimal heterogeneity
among the included studies, as evidenced by several key metrics. The I? statistic is 0%, which means
that none of the observed variability in effect sizes is due to true differences between the studies. This
is further supported by the Q-statistic (Q=6.452) and its corresponding p-value (p=0.488), which is
non-significant. A non-significant p-value for the Q-statistic suggests that the observed variation in
effect sizes is no more than what would be expected by chance. Furthermore, Tau and Tau? are
measures of the amount of heterogeneity or true variance in the effect sizes across the studies. The
Tau? value of 0, as indicated in Table 4.5 indicates there is no true heterogeneity in the population
effect sizes.

Thereafter, the using the questionnaire, the respondents were asked to indicate whether they
were aware of the BIM benefits. Figure 4.9 presents the results of the awareness of BIM benefits.

mNo =Yes = Unknown
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Figure 4.9. Awareness of BIM benefits.

Figure 4.9 is showing that 90.6% of the respondents were aware of the BIM benefits. 5.3% were
not aware and 4% had no idea. Considering the high percentage of awareness, this is a positive
indication that BIM technology uptake can easily take place when promoted.

Then the respondents had to rate the importance of the 25 BIM benefits variables which were
selected from literature review. Table 4.6 presents the results of the analysis of the rate of importance
of the selected BIM benefits.

Table 4.6. Ranking of Benefits of BIM.

Tot
Factor 4 5 1 RII Rank
a

Enhanced design analysis and
B1 | efficiency due to produced element 0 2 8 13 48 71 09 1
details

Generation of accurate and consistent
B2 1 3 3 18 45 70 0.89 2
3D drawings at any stage

Enhance collaboration between project

B3 . 1 1 8 16 45 71 0.89 3
parties
Earlier and more accurate design

B4 1 1 6 21 41 70 0.89 4
visualisation

B5 | Improved design quality 0 3 5 22 38 68 088 5

Enhance communication between
B6 2 1 7 22 39 71 0.87 6
project parties

Reduced redesign challenges during

B7 L . 1 1 8 23 35 68 086 7
project implementation
Potentially improved maintenance of

B8 | the infrastructure due to the as-built 1 2 8 23 36 70 086 8

model

Improved communication among
B9 » 1 2 10 20 37 70 0.86 9
various divisions of the same company

Greater productivity due to easy
B10 2 2 7 23 3 69 085 10

retrieval of information.
Enhanced work coordination with

B11 ) 2 5 9 16 38 70 0.84 11
subcontractors/supply chain

Improved coordination in the

B12 1 3 12 20 34 70 0.84 11
construction phase

B13 | Reduce reworking during construction 3 3 11 16 37 70 0.83 13
Improved management of projects

B14 2 6 5 23 34 70 083 13
schedule milestones
Potentially improved whole life asset

B15 2 4 10 19 35 70 0.83 13
management
Improved maintenance due to level of

B16 4 4 6 21 34 69 082 16

details produced
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Efficiencies from reuse of data or details

B17 4 2 10 21 33 70 0.82 17
(enter once, use many times)

B18 | Improved site analysis 0 5 13 27 25 70 081 18
Greater predictability of project time

B19 2 6 13 17 32 70 08 19
and cost

B20 | Improved conflict detection 3 5 10 23 29 70 08 20
Improve project information

B21 1 4 4 4 14 27 079 21
management
Fewer change/variation orders at the

B22 ) 5 8 9 17 31 70 0.77 22
construction stage
Improved human resources

B23 1 9 15 21 24 70 077 23
management
Enhanced management of security and

B24 _ . 2 9 14 25 20 70 075 24
safety information

B25 | Allowing accurate site logistics 3 6 22 14 24 69 074 25

According to the results in Table 4.6, enhanced design analysis and efficiency due to produced

element details came first with RII of 0.90. Second was generation of accurate and consistent 3D

drawings at any stage with RII of 0.89. Third was enhance collaboration between project parties with

RII of 0.89. Fourth was easier and more accurate design visualization with RII of 0.89 and fifth was

improved design quality with 0.88.

In order to show details of the results on the rating of each of the BIM benefits, a graphical

representation was done. Figure 4.10 shows this graphical representation of the analysis of the factors.
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Figure 4.10. Respondents Ranking on BIM Benefits.

Considering the factors in detail, Figure 4.10 indicates that 68% of the respondent indicated that
enhanced design analysis and efficiency due to produced element details is the most important factor,
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whereas 18%, 11%, 3% and 0% of the respondents indicated that the importance level was moderate,
average, small and least important respectively. Similarly, ratings for each of the 25 factors has been
shown likewise.

5. Conclusions

Considering the above results, the general status of BIM implementation in Malawi is in its
infancy. The paper has highlighted several areas which construction experts were reviewed and the
analysis of the results is as below.

Awareness of BIM — The research has revealed that construction experts are aware of BIM.
However, architects top the list in knowledge wise than the other construction experts. As indicated
above, this is mainly due to the fact that BIM started with the buildings sector and then grew to be
used in the other infrastructure sectors such as roads, airports and railways.

Years of Use — The majority of construction experts in Malawi have less than two years’
experience in use of BIM. This is a clear testament that BIM use is just picking up in the country.

Number of Projects Done — Considering the number of projects done by construction experts, the
results revealed that the majority of experts have done less than two projects using BIM. However, a
considerable number of architects have carried out a number of projects than other experts. This is a
clear indication that architects are way ahead the other experts in BIM usage.

Software Used — The most used software for BIM technology is Malawi is AutoCAD and seconded
by Civil 3D. AutoCAD is a basic sketching software which is versatile and commonly used in
technical drawings. Hence as one advances in using BIM in higher levels, more advanced software
has to be used. Hence use of Civil 3D has been introduced to handle a bit complex drawing. Then the
next level is use of software which can transfer data from one software to the other to link data such
as for costing or scheduling. The issue of data interoperability comes in and also software
compatibility.

Level of Use of BIM — The research has shown that the majority of experts in Malawi are on level
1 of BIM usage. level one is the first stage of BIM adoption which is characterized by use of 3D models
and output representation.

Awareness of BIM Benefits — The study has showed that the majority of the construction experts
are aware of the benefits of BIM. The high awareness level of BIM benefits could be due to the
phenomena of reflection when responding to questions by the construction experts during the
survey.

6. Recommendations

Considering the current status of BIM technology in Malawi, deliberate effort has to be done to
improve the use of BIM in the construction industry. The first is that the Government has to produce
policies and guidelines to promote use of BIM since at the meantime use of BIM is a personal or
institutional initiative. Secondly, BIM technology has to be included in the curriculum of institutions
of higher learning. This will ensure mainstreaming BIM technology in the university syllabus which
can positively influence the construction industry. Construction institutions should be encouraged to
undertake research and development in BIM technology. And lastly, institutions who have the
intention to use BIM technology have to be promoted since it is consistency and positivity which
contributes to BIM adoption and use.
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