Status of BIM implementation in the Dominican Republic
construction industry - An empirical study

Abstract

Purpose: The increased use and proven benefits of Building Information Modelling (BIM)
worldwide suggest that its implementation could greatly help diminish inefficient, traditional
practices in the Dominican Republic (DR) construction industry. However, there is no empirical
work about the implementation of BIM in the country. Therefore, this study aims to critically
appraise and document the status of BIM implementation in the DR to raise awareness and
understand how BIM can be successfully implemented in the country.

Design/methodology/approach: A qualitative approach was adopted in which data was collected
through semi-structured interviews, with the participation of 53 professionals from 36 construction
organisations. The data collected was analysed with the method of content analysis.

Findings: The results confirmed that the DR is a BIM infant country. There are low levels of BIM
implementation. The reasons why BIM is not implemented are explored, and a significant interest
in implementing BIM in the future is also reported. Drivers to implement BIM include BIM
benefits, competitive advantage and pressure from external partners. Current BIM approaches are
mainly single-disciplinary, principally in Architecture, and the effectiveness and scope of
implementation are highly affected by intra-organisational and inter-organisational barriers.

Originality/value: There is a lack of research about BIM in the DR. This study bridges this
research gap by collecting primary data from Dominican construction organisations and
construction professionals to report findings related to BIM implementation.

Keywords: Building Information Modelling (BIM), BIM implementation, BIM infant country,
construction industry, developing country, Dominican Republic, Latin America

Introduction

The Dominican Republic (DR) is a Caribbean country that has been generally known for being an
exporter of coffee, sugar and tobacco. However, agriculture has been surpassed by the growth of
the services sectors such as construction, tourism and free trade zones (Central Intelligence Agency
(CIA), 2020). The construction industry has contributed significantly to the economy’s growth of
the country (Soler et al., 2013). This sector has evolved substantially over the past three decades
thanks to the low rate loans and mortgages (Department for International Trade, 2020) as well as
the investment from the public and private sector in residential projects, programmes to increase
the number of affordable and mid-range housing, touristic hotels and infrastructure works (Banco
Central Republica Dominicana, 2021). However, despite showing sustainable and continuous
growth, the Dominican construction industry is lacking, in many cases, a qualified workforce and
innovative and efficient construction techniques (Soler et al., 2013). Other barriers hindering
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productivity in the sector include the quality of the materials, documenting agreements and
procedures, understanding the necessities of internal and external clients, well-defined team focus,
and communication between teams (Senior and Rodriguez, 2012).

In the presence of these needs and due to the advent of BIM implementation worldwide and the
proven benefits of BIM in this regard, the implementation of BIM comes into view as key to
improve current practices and open the way for the digitalisation of the Dominican construction
industry. Currently, the implementation of BIM in the Dominican construction industry is
undocumented. Therefore, fundamental questions need to be addressed to understand how BIM
implementation can be realised. Against this backdrop, this research has been developed to
investigate the status of BIM implementation in the country. This paper starts with a theoretical
background on BIM and its benefits. Then, it presents the status of global BIM implementation,
highlighting the problems of low levels of implementation and lack of research in late adopters
and developing countries. A discussion on BIM implementation in Latin America is also included
because of the relevance of studying BIM implementation within the geographical context of the
DR. Subsequently, information about the BIM implementation in the DR is presented. Then, the
methodology adopted is explained, followed by the findings, discussion and conclusions.

Theoretical background

Construction is an important industry worldwide; however, compared to other sectors, the
construction industry has experienced problems to evolve its methods, and its productivity has
been affected accordingly (Mckinsey Global Institute, 2017). Many construction projects have
suffered from issues such as poor quality, time delays and cost overrun. The most common reasons
for this productivity decrease encompass lack of communication, insufficient exchange of project
information, low productivity percentages, high rates of rework and inefficiency, adversarial
relationships between partners, constant disagreements, and lack of innovation (Ahuja et al.,
2017). For these reasons, the industry requires a more productive approach, which can be achieved
through the implementation of digital technologies (Mckinsey Global Institute, 2017). Currently,
there is some indication of digital transformation within the construction industry with the
emergence of Building Information Modelling (BIM) (Li et al., 2019).

BIM is “a set of interacting policies, processes and technologies generating a methodology to
manage the essential building design and project data in digital format throughout the building
life cycle” (Succar, 2009). BIM can be seen as a virtual process that includes all the aspects,
disciplines and systems of a project in a single, virtual model that enables project’s participants
(architects, engineers, contractors, subcontractors, suppliers and clients) to collaborate more
effectively and accurately than traditional practices. While the model is being developed, project
members regularly improve and make changes in their areas of expertise conforming to project
specifications to ensure the model's accuracy before it is physically constructed. BIM is a
combination of process and software. It requires an intelligent model and essential changes in the
workflow and project delivery processes (Azhar, 2011).

BIM can be potentially used at all stages of the project lifecycle, from initial design stages through
construction to operation and eventually demolition (Eadie et al., 2013a; Ghaffarianhoseini et al.,
2017). BIM can be used for design, construction and management. It is currently being
implemented in inter-organisational design coordination, automatic detection of design-related



errors, automated building design review, construction safety management, identification and
prevention of hazards, and construction risk management (Ghaffarianhoseini et al., 2017). In terms
of project actors, BIM can be used by owners to understand project’s needs; by the design team to
analyse, design and develop the project; by contractors to manage the construction of the project;
and by facility managers throughout the operation and decommissioning phases (Bryde et al.,
2013). BIM facilitates a new method of working through a common environment that stores all
the information of a building or asset, along with its components and activities (Merschbrock and
Munkvold, 2015). As a collaborative technology, BIM offers the construction industry an
opportunity for integration and is perceived as a feasible response to the communication-related
issues that affect the construction industry (Mahamadu et al., 2017).

Global BIM implementation

BIM implementation is rapidly increasing around the world. This growth has been mainly driven
by the need for more efficient workflows and a better understanding of the whole project lifecycle
(BIM Wiki, 2018b). The implementation of BIM has also been propelled by government entities
engaged with construction activities and major private owners who want to standardise its benefits
for faster and more accurate project delivery and more reliable cost and quality (McGraw-Hill
Construction, 2014a). Nowadays, many important economies have set a BIM mandate or are
thinking of developing one (McGraw-Hill Construction, 2014b). Countries with national BIM
mandates for specific public projects include Denmark, Finland, Norway, Singapore, UK
(McGraw-Hill Construction, 2014b), Hong Kong (Mott Macdonald, 2018), Chile (Soto, 2016) and
Brazil (ABDI, 2021). Other examples are the United States of America and the United Arab
Emirates, with mandates established by governmental departments rather than nationwide
(McGraw-Hill Construction, 2014b).

Despite its benefits, the global development of BIM in the construction industry is still infant. The
diffusion among industry professionals around the world has been lower than expected (Cao et al.,
2015; Rahim and Zakaria, 2017), limited to the technical level (Hua, 2014) and has not been fully
achieved even in leading markets (Ghaffarianhoseini et al., 2017). Furthermore, the
implementation has been usually slower than the targets set by many governments across the world
(Adamu and Ayinla, 2018). That can be attributed to the observed challenges and risks at the
current stage of the technology’s development and its supporting methods and standards (Li et al.,
2019). BIM adoption also varies significantly by country and level of economic development
(World Economic Forum, 2018). Mehran (2016) noted that BIM adoption has been slow,
particularly in late adopter countries. Jayasena and Weddikkara (2013), Bui et al. (2016), and
Ismail et al. (2017) further stated that BIM is being adopted progressively in developed countries,
but the adoption levels in emerging or developing countries are low. Developed countries are more
advanced because of the collective efforts from governments and organisations (Saka et al., 2020)
and the provision of industry-wide guidance to assist the BIM adoption journey, which is not
usually available in developing countries (Ahuja et al., 2018). The construction industry in
developing countries is affected by numerous challenges, including time and cost overruns, project
delays, project desertions, disputes, corruption and generation of waste, which could be mitigated
by the adoption and implementation of BIM (Saka et al., 2020). However, there is limited research
about BIM in emerging markets (Ahuja et al., 2018), which is vital to promote BIM
implementation in these countries.



BIM implementation in Latin America
The implementation of BIM is emerging in Latin America but showing some progress in recent

years. Two surveys have been conducted to evaluate BIM implementation in the region. The first
survey was carried out in 2017, and the results indicated that Chile (32%), Brazil (27%) and
Colombia (18%) were the primary users of BIM in the region (INCONET, 2017). The last and
more comprehensive survey was conducted in 2020. The survey presented similar results to the
previous one, with Brazil, Chile, Colombia and Argentina as the main BIM users, accounting for
more than half of the participant countries (54%) (Lacaze, 2020).

Important groups are promoting the implementation of BIM in Latin America and collaboration
between countries. For example, BIM Forum Latam is a specific working group from the FIIC
(Inter-American Federation of the Construction Industry) that gathers several BIM forums from
Latin American and Spain (BIM Forum Chile, 2017). Another important organisation is the “BIM
network of Latin American governments” (Red BIM de Gobiernos Latinoamericanos in Spanish),
created in 2019. The network is financially supported by the Inter-American Development Bank
(BID in Spanish) and constituted by public sector representatives from Latin America. Currently,
its members are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Peru and Uruguay (Red
BIM Gob Latam, 2020a,b).

In terms of BIM mandates, the pioneer in the region has been Chile with the strategy “Plan BIM”
in 2016, which proposes the gradual implementation of BIM in 10 years (Soto, 2016; Planbim,
2018). Subsequently, Brazil, Mexico, Argentina and Peru published their national BIM strategies
to mandate BIM in public projects. The most recent efforts are from Colombia, Costa Rica and
Uruguay. Table 1 presents more detailed information about the national BIM strategies in these
countries.

Please insert Table 1 here
Research gap
The Dominican government has not publicly expressed any interest in mandating the use of BIM

in the country. Therefore, there is no clear guidance on how BIM can be implemented in the
country, which is the case of many emerging markets worldwide (Ahuja et al., 2018). Nonetheless,
a few governmental initiatives that can pave the way for this scenario in the future have been
identified. For instance, the project “Electronic government” (Gobierno electronico in Spanish),
created to provide transparent services with an inter-connected government and the development
of Information and Communication Technologies (ICT) (Portal Oficial de la Republica
Dominicana, 2016). Furthermore, “Digital Republic” (Republica Digital in Spanish), a
governmental programme for the presidential term 2016-2020 that aimed to give access to ICT to
all Dominican citizens to bridge the current digital gap and provide better services to citizens
(Ministerio de la Presidencia, 2016a). This programme has been substituted in 2021 by a new
programme, “Digital Transformation Cabinet” (Gabinete de Transformacion Digital in Spanish),
for the presidential term 2020-2024 that will continue its work (Presidencia de la Republica
Dominicana, 2021). Lastly, “Connected city councils” (Municipio conectados in Spanish), a



project within the former “Digital Republic” scheme to modernise city councils through the
creation of web pages to offer municipal services through the internet (Ministerio de la Presidencia,
2016b).

A significant step in the construction sector has been the creation of a portal web for the department
of building’s permit of the Ministry of Public Works and Communications (MOPC), which is
available since the 1% of November of 2018. In addition, the department is involved in an internal
digitisation process seeking to shorten the building’s permit process (Arias, 2018).

An important BIM advancement has been the creation of the BIM Forum Republica Dominicana
in 2020, which aims to promote and spread BIM implementation to increase the productivity of
the Dominican construction sector. The forum was created with the joint efforts of the Dominican
Construction Chamber (CADOCON in Spanish) and four important Dominican construction firms
(CADOCON, 2020). The forum is part of the BIM Forum Latam (BIM Forum Latam, 2020),
which would facilitate collaboration with other BIM forums and entities of the Latin America
region. The DR has taken part in the two surveys mentioned above in Latin America. Still, the
participation has been limited to draw conclusions about the levels of BIM implementation in the
country. However, a positive outcome from the last survey in 2020 was the inclusion of a hospital
project in Santo Domingo developed by a Dominican company as a case study of BIM in Latin
America (Lacaze, 2020). This example of good practice has made the work done in the DR in BIM
implementation notorious in the region.

There is limited information about the status of BIM in the DR. BIM implementation in the country
IS emerging, but at a low pace compared to advanced countries and some Latin American countries
that already have national BIM strategies. This gap in knowledge has presented an opportunity to
investigate the implementation of BIM in the country and explore how BIM implementation can
be realised. The following section presents the research methodology developed to achieve this
aim.

Research methodology

Currently, there is limited literature available about the implementation of BIM in the Dominican
Republic. This paucity of research suggested the adoption of qualitative research. As indicated by
Creswell (2014), a qualitative approach is appropriate when the subject of study has never been
confronted with a specific sample or group of people, which is the case of the Dominican Republic.

Data collection

Data was collected through semi-structured interviews because they offer the flexibility needed in
this study for interviewees to express themselves and topics to emerge freely but still ensure that
the conversation is structured enough for subsequent data analysis (Bryman, 2016; Saunders et al.,
2019). The sample were professionals of the construction industry belonging to construction
organisations in the Dominican Republic. The inclusion criteria to select the professionals were
that they must be a permanent staff of construction organisations and have extensive knowledge
of how the organisation works and develops their projects. In terms of the construction

5



organisations, the criteria included primarily to have developed at least one construction project.
The criteria did not require the organisations to implement BIM as it was expected not to find
many organisations implementing it due to the undocumented state of BIM in the country. It was
concluded that the inclusion of organisations not implementing BIM would offer valuable insight
related to the status of BIM in the country.

There are no public databases of the construction industry in the Dominican Republic where the
researcher could initiate contact with potential candidates for this research. For that reason, the
professional background of the researcher was used as a starting point to sample the first
participants of this study, and the snowball sampling strategy was adopted to grow this sample. In
total, 53 interviewees from 36 construction organisations were interviewed to critically appraise
and document the implementation of BIM in the Dominican construction industry (See Table 2).
This sample size was determined by data saturation (Charmaz, 2006) and is within what is
acceptable in qualitative research (Creswell and Poth, 2017; Saunders et al., 2019).

Please insert Table 2 here

The interview guide was designed in two sections. The first section aimed to explore general
information about the organisations. The second section aimed to enquire about BIM. The
interview guide considered two alternatives for this section. When organisations were not related
to BIM at all, the researcher would investigate the reasons why BIM has not been considered and
get their insight about the implementation of BIM. On the other hand, when the organisations were
involved with BIM implementation, the interview aimed to elicit specific aspects of the
implementation.

Data analysis

Content analysis was the method selected for data analysis because of its appropriateness to carry
out exploratory research in areas where there is not much known (Vaismoradi et al., 2013).
Furthermore, the aim of this study only required the analysis of manifest content from the
interviews, which is an option available in content analysis (Bengtsson, 2016). The research
adopted specifically an inductive content analysis approach, which was primarily informed by the
methods of Hsieh and Shannon (2005), Elo and Kyngas (2008) and Cho and Lee (2014). It
consisted of four phases: preparation, coding, abstraction and reporting phase (Refer to Figure 1).
For the preparation phase, data was transcribed, inserted and organised in the qualitative data
analysis software NVivo 11. The coding phase started with open coding, in which data was
categorised analytically with codes. After open coding, a categorisation process was conducted to
group the codes into categories, sub-categories, sub-sub-categories, etc. When creating the
categories, the researcher had to ensure that data would not be allocated in more than one category.
NVivo 11 assisted significantly in this regard. In the abstraction phase, categories were compared
and checked iteratively to ensure that the allocation of the data and the creation of the categories
were appropriate. After that, the researcher defined the main categories and developed general
explanations from the data that emerged from the interviews. The last phase, namely reporting
phase, consisted of communicating the content of the categories in a written manner, along with
literature findings when required. Diagrams were also used to present findings and facilitate the
identification of the categories’ hierarchy.



Please insert Figure 1 here

To ensure credibility, the data analysis was validated through triangulation, peer review, and
member checking processes. In terms of transferability, this study makes no claims that findings
in other contexts will be similar to this study because qualitative data is context-specific.
Nonetheless, since the readers decide to determine the transferability of a study to different
settings, the researcher has provided a thorough description of the research process.

Findings

The findings presented in this paper include aspects of the status of BIM implementation in the
Dominican Republic, such as reasons why BIM is not implemented, drivers for its
implementation, issues encountered with the current implementation approaches and the current
scope of implementation.

As presented in Table 3, the organisations that participated in the current study were classified
according to their involvement with BIM in organisations not implementing BIM, organisations
in transition to implementing BIM and organisations implementing BIM.

Please insert Table 3 here

Organisations that do not implement BIM are organisations that do not implement any BIM-related
process in their practices. This category also included organisations whose CEOs and directors
had not made any organisational changes to adopt BIM. Twenty-two organisations were allocated
in this category, which accounts for 61% of the organisations that participated in the study. The
other organisations were involved with BIM but to different extents. Organisations interested in
BIM that had already decided to implement it and were going through some organisational changes
to attain this goal were categorised as organisations in transition to implementing BIM. Five
organisations were allocated in this category, accounting for 14% of the organisations that
participated in the study. Furthermore, organisations that were implementing some BIM-related
processes in their practices and whose leaders and employees had a broad BIM knowledge were
categorised as organisations implementing BIM. Nine organisations were allocated in this
category, which accounts for 25% of the participant organisations.

This classification and the number of organisations in each category indicated that BIM
implementation in the participant organisations was low as almost two-thirds (61%) were not
implementing BIM.

Reasons why BIM is not implemented in the organisations

By asking the question “Why is BIM not implemented in this organisation?”, interviewees from
the organisation that do not implement BIM explained the reasons why they were not
implementing BIM. Following the content analysis method, these reasons were categorised in
Intra-organisational and Inter-organisational reasons (see Figure 2Error! Reference source not
found.).

Please insert Figure 2 here



The intra-organisational reasons identified by the interviewees include: Lack of BIM knowledge,
Resistance to change, BIM perceived as complex, and “BIM is not suitable for our projects”.
Interviewees from 10 out of the 22 organisations identified Lack of BIM knowledge as one reason
why BIM is not implemented in these organisations. The interviews discussed different aspects
within this category. For instance, lack of BIM awareness from the leaders was identified in 2
organisations. Moreover, leaders from six organisations were aware of BIM but had a limited
understanding of what BIM implies and the benefits of its implementation. Interviewees from Org.
27 and 36 expressed to be interested in implementing BIM. However, they stated they have not
been able to do it because of the lack of knowledge on how to develop a plan to attain this goal:
“There are many things that you need to study to implement BIM. We need to look into
that [...] We want to implement it in our company, and we are aware that there are
certain aspects and workflows that we need to implement to achieve this goal” —
Interviewee 39, Org. 27.

Resistance to change traditional methods and adopt BIM can be caused by users' unawareness or
dissatisfaction with BIM benefits and advantages (Batarseh and Kamardeen, 2017). This attitude
towards BIM was reported by interviewees from four organisations. Two interviewees expressed
that the leaders of the organisations were resistant to implement BIM because they were entrenched
in traditional methods. For instance, Interviewee 11 from Org. 6 stated that “There is not any
interest in implementing BIM in this institution because they are in a comfort zone in the way they
are working at the moment”.

The perceived complexity of innovation from members of a social system has a negative impact
on its adoption rate (Rogers, 1995). BIM is being described as a complicated process by several
studies. Moreover, BIM software has been considered too complex (Xu et al., 2014; Ahuja et al.,
2016) and a hurdle to spread BIM adoption (Xu et al., 2014). In that respect, two interviewees
from two organisations stated that BIM is not implemented in their organisations because the
process and software used for the implementation are perceived as complex. Interviewee 15 from
Org. 10 commented: “...my boss, who still uses AutoCAD, and the office, which has a system,
didn’t want to start implementing complex things such as BIM because if at any moment we leave
the company and they need to revise a project, they won’t understand the system”.

Many individuals may be aware of numerous innovations that they have not decided to adopt yet.
One reason for this decision can be that the innovation may not appear to be essential or beneficial
for their circumstances. Hence, attitudes towards an innovation generally come between
knowledge and decision making (Rogers, 1995). That was the case of interviewees from two
organisations who acknowledged that BIM implementation is very beneficial. Nonetheless, they
do not think it is suitable for the type of projects they usually develop: “It is not worth it for us to
implement BIM for a plant treatment, but for a complex project such as an airport... its
implementation is totally worth it” — Interviewee 42, Org. 30.

Organisations and professionals that want to offer BIM services will require their partners within
the supply chain to be “BIM literate” to take full advantage of BIM’s potential (Eadie et al., 2014).



Lack of supply chain buy-in was the only inter-organisational reason reported by the interviewees
from five organisations. That was identified mainly in the lack of demand and BIM expertise
among external partners (Eadie et al., 2014). For instance, Interviewee 14 from Org. 9 commented
that BIM has never been required by members of the supply chain, while Interviewee 41 from Org.
29 stated that many designers they work with do not have BIM knowledge. Interoperability issues
and lack of BIM software skills were other factors mentioned within this category by four out of
the five organisations:

“We don’t have the necessity of implementing BIM because if the ones we subcontract feel

comfortable with an X software, we can’t force them to use BIM. It would be better if they

implemented BIM” — Interviewee 40, Org. 28.

Drivers for BIM implementation

The factors that drive BIM implementation in the Dominican Republic construction were explored
with all the organisations. Interviewees from the organisations that do not implement BIM were
asked if BIM implementation would be considered in the future. Interviewees from 16 out of 22
organisations (73%) stated that the organisations could consider the implementation in the future.
Subsequently, interviewees indicated which potential drivers would encourage the implementation
of BIM in the future. On the other hand, organisations in transition and implementing BIM
explained which drivers have encouraged them to start and continue implementing BIM. Three
drivers for BIM implementation were identified, namely BIM benefits, competitive advantage, and
external pressure.

BIM benefits: BIM benefits are intrinsically drivers (Eadie et al., 2013b) and significantly
influence BIM implementation (Al-Ashmori et al., 2020). Interviewees from 10 out of 16
organisations that do not implement BIM stated that BIM benefits might be the incentive of
implementing BIM in the future. However, most interviewees were quite general when discussing
which BIM benefits may motivate BIM implementation in the organisations. Explanations were
primarily related to being aware of the benefits BIM can offer to their workflows and the
enhancements they can realise in efficiency, time, facilitation of work, etc. For example,
interviewee 15 from Org. 10 argued: “... it is a great resource that allows you to get a lot of
information, the schedules, that you can update sections automatically.... We will start to
implement it”. Although correct, this statement denoted a limited knowledge of the whole scope
of BIM implementation since these benefits are related to the parametric features of BIM software
rather than the BIM process itself.

Moreover, interviewees from 3 organisations in transition to implementing BIM and 8
organisations already implementing BIM stated that their primary motivation was the benefits they
can obtain through BIM implementation. A few of the interviewees from these organisations were
very specific and mentioned the following benefits: Alignment of the design of different
disciplines (Org. 12 and 36); discovery of design errors before the construction phase (Org. 12 and
26); beneficial for large projects (Org. 11); advantages of the use of BIM software (Org. 5 and 12),
proven benefits worldwide (Org. 12); work faster (Org. 24) and accurate representation of the
planned project (Org. 32). It can be noted that many of the distinct benefits specified by the
interviewees are realised in the design and construction phase of a project (Sacks et al., 2018).
That may infer that either their knowledge on BIM benefits is limited or that the organisations are



interested in implementing BIM to improve their workflows and productivity only in these two
phases, not throughout the project’s life cycle.

Competitive advantage: The desire for innovation to remain competitive has been identified as a
critical driver for BIM implementation (Eadie et al., 2013b; Smith, 2014). This driver was
identified by 9 out of the 16 organisations of this study that do not implement BIM. On this subject,
Interviewee 13 from Org. 8 argued: ... (BIM) places you in a different position in the market, in
a competitive place. At a competitive level is not the same having a 2D rather than a model. You
cannot compare”. This statement reflects a misconception of the competitive advantage that BIM
can offer, as the interviewee only considered the use of a 3D model. Furthermore, four interviewees
from four organisations implementing BIM explained that the motivation to implement BIM was
a competitive advantage to stand out from other organisations that were implementing traditional
methods.

External pressure: External pressure is the stimulus generated from numerous entities in the
competitive environment enclosing the organisation (Lee et al., 2015). Influence from other parties
significantly impacts the company’s decision to adopt BIM (Ahuja et al., 2016). For example,
interviewee 18 from Org. 13 stated that the organisation is interested in BIM after an associate
partner introduced it to them. Furthermore, Interviewee 36 from Org. 25 and Interviewee 46/1 from
Org. 32 explained that BIM had been demanded by international organisations they work with:
“Right now, we have a project in Punta Cana with a South African company, and
they implement BIM like in Europe [...]. Since last year, there have been some
projects where BIM has been a requirement. Therefore, the company has
considered it a necessity now.”

Issues affecting their current involvement with BIM

The research also explored the issues that the organisations have faced in the process of transition
and BIM implementation. These were of intra-organisational and inter-organisational nature (see
Figure 3).

Please insert Figure 3 here

The intra-organisational issues acknowledged by the interviewees include Combination of 2D and
3D software, Unorganised BIM implementation, Inadequate management of information,
Reluctance to use models, and Lack of knowledge on how to work collaboratively.

Combination of 2D and 3D software: Interviewees from 7 organisations stated they still need to
use 2D software in the organisations, more specifically AutoCAD 2D, in combination with BIM
modelling software, which has affected the flow of information in the development of projects.
Interviewees indicated the reasons why this has been needed: lack of BIM modelling skills of some
staff, to facilitate the understanding of the least specialised workers, interoperability issues among
modelling software, lack of BIM-object libraries for the Dominican context, and the use of 2D
software to work on simple and old existing projects.

Unorganised BIM implementation. Interviewees from 4 organisations implementing BIM stated
that they had not organised the implementation correctly. In this respect, Interviewee 25 from Org.
16 commented on this problem reflecting on their organisation and the Dominican construction
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industry: “We need to learn to program ourselves on time [ ...] this requires an organisation level
we are not used to in this country. It might be, but that doesn’t mean that is not possible. We can
do it”. Other comments such as ‘Up to now, we are a little creative, a little bit unorganised’ and
‘We implement BIM empirically’ also illustrates the tendency of implementing BIM without any
planning.

Inadequate information management: Interviewees from Org. 5, 31 and 32 explained they were
implementing improper methods for information management. In Org. 5 and Org. 31, the
information of the projects is internally shared with USB flash drives. Furthermore, Interviewees
from Org. 32 explained that they had asked external partners for hard copies because of the poor
internet service in the office. Lastly, they stated they were reworking due to internal
communication deficiencies: “We got to the point of defining codes for us to work because we did
not understand each other; we were working twice”.

Other intra-organisational issues reported by one organisation include reluctance to use models
from the personnel and lack of knowledge on how to work collaboratively with BIM software.

Interviewees from 3 organisations in transition and all the organisations implementing BIM
identified issues of inter-organisational nature caused by Lack of supply buy-in, Lack of BIM
knowledge and involvement of the client, and Lack of BIM skilled professionals in the country.

Lack of supply chain buy-in: Interviewees from 12 organisations stated that BIM implementation
had been affected by the lack of knowledge and lack of BIM implementation in the construction
supply chain. Interviewees from 3 organisations in transition to implementing BIM and 7
organisations implementing BIM commented about the non-use of BIM software as a relevant
difficulty they have experienced with their external partners. Other problems pointed out include
workload increment due to the rework and need of inserting information into the models (Xu et
al., 2014); lack of integration of the different design disciplines in the models; delays in the
completion of tasks; and lack of information in models:

“Simply if we give a Revit file and is given back to us in AutoCAD and we need to

implement it here, that’s a deficiency, that is backwardness in the delivery time, in

the elaboration process. It takes valuable time from the employees” — Interviewee

37, Org. 26.

Other difficulties these organisations have faced due to the lack of supply buy-in are resistance to
adopt BIM, identified by three organisations (Org. 12, 16, 18); and resistance to sharing
information, recognised by two organisations (Org. 12, 32):
“Sometimes there are conflicts with the Designers and Contractors because they
don’t want to give you information. They think that you need to assume certain
things. You know how people work here, that things are the way they are just
because, and you need as much information as you can when you are modelling a
BIM project.” — Interviewee 20, Org. 12

Lack of BIM knowledge and involvement from clients: Interviewees from 3 organisations stated
that clients had represented a barrier to proper BIM implementation because of their lack of BIM
knowledge and involvement in the implementation. Interviewee 35 from Org. 24 pointed out that:
“clients don’t give you time, time for the company to prepare, time for training”, inferring that
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clients do not understand the implementation process; therefore, they do not allow the organisation
to invest the required time for the implementation. In contrast, Interviewee 32 from Org. 21
defends the position of clients when arguing: “Engineers are on-site, projects have a deadline,
clients have even more pressure for the delivery. Telling them: “Hey, let’s do it slowly because we
want to implement something”, that’s not going to happen for now”. The interviewee further
commented: “We cannot say to a client: “We will do your project very slow because we want to
implement BIM ™. The client will not understand this”.

Lack of BIM skilled professionals in the country: Lastly, Interviewee 26 from Org. 12
commented that the organisation has slightly struggled to recruit BIM skilled people because of
the shortage of BIM professionals in the country.

Scope of the BIM implementation

The organisations in this study classified as organisations implementing BIM do not do it across
all their businesses. Instead, they do it in specific disciplines and processes, a limited approach still
considered as valid. As per Gu and London (2010), the scope of BIM implementation is flexible
and can be adopted in specific parts of the project lifecycle. The implementation of BIM can range
from a complex and fully integrated multi-disciplinary BIM, where there is online collaboration,
and every stage of the project can be updated in real-time, to a single disciplinary BIM
implementation, where there are independent models for specific phases, sub-phases or tasks
within a phase. Similarly, Coates et al. (2010) opined that an organisation could decide whether to
implement BIM in a single or multi-disciplinary manner, noting that the main benefits can only be
obtained through a multi-disciplinary approach.

Organisations 18, 21, 24 and 26 implement BIM intra-organisationally and at a disciplinary level
only in Architectural design, despite these organisations also work in construction. Org. 11 is also
an organisation where BIM implementation is usually limited to Architecture in terms of design.
Interviewees 20, 21 and 23 stated that the implementation of BIM in Org. 12 is multi-disciplinary.
BIM is used for clash detection, construction programming and project control. Org. 17
implements BIM only for the design disciplines they are involved with (i.e., electrical and
plumbing), which are all subcontracted, and for construction programming. Org. 16 implements
BIM for Architecture, Structure and Plumbing design. They also do clash detection in-house and
supervise projects on-site. Lastly, Organisation 32 works on projects’ control. They use BIM for
project management, clash detection and quantity take-off.

Interviewees also indicated why BIM implementation is limited and has not surpassed other
business processes in the organisations, which were classified into intra-organisational and inter-
organisational (see Figure 4).

Please insert Figure 4 here

The intra-organisational reasons identified by the interviewees are discussed below.

Isolated implementation: The implementation has not been fully realised in three organisations
because it has been carried out in an isolated manner. In other words, the implementation has not
included all the personnel from all disciplines. In this regard, Interviewee 16 from Org. 11 stated
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that the Architectural staff has been more prepared for the implementation; therefore, there are
some deficiencies in the Engineering disciplines that do not allow them to expand their scope.

BIM is not required for the organisation’s scope of work: Interviewee 27 from Org. 17 and
Interviewee 37 from Org. 26 stated that BIM is not fully implemented because they considered a
complete implementation unnecessary. Interviewee 27 argued: “l do not make the [software]
investment because of the service | offer, and because clients do not demand a complete
implementation either. If not, I'd do iz”, indicating that the decision does not only depends on the
organisation’s scope of work but also the client’s demand. Interviewee 37 argued that: “We are a
Design, Construction and Real Estate company. Currently, | consider that BIM works perfectly
until the scope we have set [...] ”. The interviewee further said: “I consider that pure BIM works
only for large companies, very efficient but with another scope. Maybe international companies
take advantage of BIM”, reflecting that a complete BIM implementation can be realised only in
large enterprises and the international market, not in the DR. One part of this argument is consistent
with Ghaffarianhoseini et al. (2017) statement that any relevant BIM benefits are more likely to
be spread in large organisations since they are the leading BIM adopters.

Commitment to ongoing projects: According to Singh and Holmstrom (2015), stakeholders tend
to concentrate on ongoing projects that are economically successful and entail risk mitigation. This
aspect hinders BIM adoption in the industry because the long-term benefits of BIM adoption are
usually ignored to give preference to the short-term goals of these projects. For example,
interviewee 32 from Org. 21 argued: “BIM is something new, and you cannot say: “Stop the work,
let’s learn something new to implement it”. We cannot do that because you need to work and finish
your projects on time, and this implementation takes a lot of time. We 've been seeing, for a long
time, and experimenting at a low pace, steadily but slowly /.../ and we are not even closer.”. This
comment illustrates how an organisation’s duties and the rigorousness of BIM implementation can
slow down the progress of the implementation.

Lack of a BIM plan: Interviewee 21 from Org. 12 opined that BIM is not fully implemented
because the organisation has not prepared a proper plan for these purposes: “If it is done and the
resources are defined, it will be achievable. But a working plan has not been defined for the
implementation of BIM in the company”.

Intra-organisational reasons identified by the interviewees include Lack of supply chain buy-in
and Lack of client demand.

Lack of supply chain buy-in: Lack of supply chain buy-in was considered a significant deterrent
to expanding BIM implementation by 5 organisations. Interviewees stated they could implement
BIM as much as possible in the design disciplines that are part of the organisations. Still, the
continuation of BIM is not in their hands when external parties are involved: “but the problem is
that it is not implemented 100% because the Design of other disciplines besides the Architectural
is not included ” — Interviewee 16, Org. 11.
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Furthermore, Interviewee 23 discussed the difficulty of implementing IPD (Integrated Project
Delivery), the ideal project delivery for BIM implementation, when working with members of the
supply chain because of the mistrust among professionals in the country:

“We haven’t been able to implement IPD 100% because it is difficult in this country

[...] because in this country we still have the conception that people will trick you .

Lack of client demand has been identified as a common reason why many firms do not invest and
make the transition to BIM (Eadie et al., 2013a; Smith, 2014). Particularly, Interviewee 35 from
Org. 24 identified it as a hindrance to have a broader implementation of BIM: “We do not
implement it (BIM) 100%, not because of BIM, but because of the client’s requirements [ ...]. Yes,
we mostly work with Architectural and Structural design. If the client demanded BIM, we would
include more disciplines and add more information. We would have time to do it ”.

Discussion

The number of organisations implementing BIM in this study was limited. Only 9 out of 36
organisations were implementing BIM (25%), in contrast with 5 organisations embarked on a
transition process (14%), and 22 organisations not implementing BIM at all. The reasons why
Dominican construction organisations are not implementing BIM were categorised as intra-
organisational and inter-organisational. Intra-organisational reasons included lack of BIM
knowledge, resistance to change, BIM is perceived as complex and “BIM is not suitable for our
projects”. Lack of BIM knowledge points out the need to spread BIM knowledge across the
Dominican construction sector and provide BIM education and training to prepare current and
future professionals. Currently, BIM knowledge is disseminated through educational activities
hosted by universities, professional bodies, and professional groups. There is also BIM training
available, mainly focusing on teaching software, and BIM education is starting to emerge in
Academia (Silverio et al., 2017; Silverio, 2020). Although these are positive actions, findings
suggest that more efforts are needed for BIM knowledge to be more disseminated across industry
practitioners. Thus far, current efforts come from Academia and the industry. More collaboration
between these two players would allow information, skills and knowledge transfer between
research and practice (Olawumi et al., 2019). Government support is also crucial in enabling
massive BIM awareness in the industry. Governments in developing countries should promote
BIM adoption by mandating its implementation (Babatunde et al., 2020). Nonetheless, BIM
implementation in the DR has initiated with a bottom-up approach (Succar and Kasem, 2015)
which has not influenced the Dominican government yet into making this decision.

Furthermore, it can be argued that the resistance to change reported by some of the organisations
is linked to lack of BIM knowledge. These organisations see their current approaches as the only
way of working regardless of the inefficiencies they may experience. Having a clear understanding
of the benefits of BIM would help them realise that changing their way of work is important
(Ayinla and Amadu, 2018). The perception of “BIM is not suitable for our projects” suggests the
need for disseminating examples of good practices and successful BIM projects. As Al-Ashmori
et al. (2020) indicated, successful case studies to demonstrate the efficiency of BIM and feasibility
of attaining BIM benefits can encourage and increase BIM adoption. The massive diffusion of
local examples or from similar construction industries (e.g., Latin American countries, developing
countries and BIM infant countries) would be advantageous. This way, Dominican industry
practitioners can have a broader understanding of the benefits of BIM that could be associated with
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the type of work they usually do. Lastly, the inter-organisational reason “lack of supply chain buy-
in” can be minimised progressively as more professionals become “BIM literate” through BIM
education and training (Eadie et al., 2014), and the BIM implementation is more spread in the
industry.

BIM benefits, competitive advantage and external pressure were recognised as the drivers to BIM
implementation in the Dominican construction industry. BIM benefits were a driver identified by
the three types of organisations. The comments about BIM benefits were quite general, especially
from organisations that do not implement BIM, which denotes awareness but limited knowledge
on BIM benefits. As per Al-Ashmori et al. (2020), understanding and recognising the benefits of
BIM helps construction professionals to decide on implementing BIM in their projects. But for
that, it is important to identify these benefits so professionals can be persuaded about their
effectiveness. Therefore, the benefits of BIM implementation must be identified and understood
in the Dominican construction industry, especially benefits within their local context, so
professionals can see its value and consider its implementation. Competitive advantage was
identified by organisations not implementing and organisations implementing BIM. Lastly,
pressure from external partners was identified by organisations implementing BIM.

Also, the few efforts identified from organisations involved with the implementation have not been
realised satisfactorily due to the relevance and wide range of intra-organisational and inter-
organisational barriers affecting these organisations. BIM is mainly implemented at a disciplinary
level, with Architecture being the most predominant discipline. These results are consistent with
other studies. Designers have been the earliest BIM adopters (McGraw-Hill Construction, 2014b),
and architects are very active in implementing BIM (Gu and London, 2010). Architectural firms
are usually in the lead of implementing BIM (Ahuja et al., 2018) and are acknowledged as
significant contributors to BIM projects (Adam et al., 2021). Certainly, architects are the first
professionals affected by BIM implementation because they participate in the early stages of a
project. They also play an important role in introducing BIM implementation because of their
notable input in creating information models for project integration (Juan et al., 2017). However,
the implementation needs to be extended to all the disciplines involved in a project to maximise
benefits (Coates et al., 2010). Hence, awareness of the benefits of multi-disciplinary approaches
and collaborative practices, the provision of BIM education and training in all construction
disciplines and guidance on how this can be achieved is vital for multi-disciplinary BIM
implementation to grow in the country.

Findings corroborate that the DR is a BIM infant country. A BIM infant country is a country whose
construction industry does not develop any BIM project; however, it is interested in implementing
BIM in the future (Jayasena and Weddikkara, 2013; Rogers et al., 2015). Saka et al. (2020) further
stated that most construction industries from developing countries are BIM infants, still
experiencing difficulties adopting and implementing BIM. Both statements define the situation of
the Dominican construction industry concerning BIM. The current scope of BIM implementation
in the Dominican Republic is limited to specific disciplines and tasks; however, there is a general
interest in BIM. Organisations already involved with the implementation and those in transition
are still making efforts despite the barriers, mainly because they know the benefits they can get
from the implementation. Those not implementing are also affected by relevant barriers, but many
are still opened to implement it in the future.
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As indicated by Succar and Kassem (2015), governments and authorities implementing BIM
worldwide can pressure similar entities in other markets to implement BIM through what is known
as top-down diffusion. The global examples of BIM implementation, especially the recent surge
of BIM in Latin American countries, can positively influence the DR and enable a top-down
diffusion. Therefore, studying BIM implementation in these countries, learning from their
experience, and evaluating the appropriateness of their strategies in the DR context can be
advantageous. Also, the participation of the DR in the BIM Forum Latam and the diffusion of a
Dominican BIM project in the last Latin American BIM survey can open the doors for
collaboration between the DR and Latin American countries, which can subsequently strengthen
BIM implementation efforts in the country.

Conclusion

This research looked into the implementation of BIM in the Dominican Republic through
Dominican construction organisations. For that, participant organisations were classified
according to their BIM involvement in organisations that do not implement BIM, organisations in
transition to implementing BIM and organisations implementing BIM. Studying the organisations
that do not implement BIM shed light on why BIM is not implemented in the organisations and
illustrated the openness and drivers for future BIM implementation. The study of the organisations
in transition to implementing BIM and implementing BIM showed the drivers that have motivated
the implementation of BIM and issues affecting their current involvement with BIM. Lastly, with
the organisations implementing BIM, it was possible to analyse the scope of BIM implementation
and the factors that have defined their current scope.

The Dominican Republic has been categorised as a BIM infant country, with a high interest in
implementing BIM but experiencing difficulties in achieving this aim. Currently, there are low
levels of BIM implementation and approaches to BIM implementation are highly affected by
internal and external factors within the organisations. The implementation of BIM is mainly
realised intra-organisationally and at a disciplinary level, where Architecture design prevails.
Lack of BIM knowledge was identified as a reason why organisations were not implementing
BIM, which is also connected with other reasons such as resistance to change, “BIM is not suitable
for our projects and lack of supply chain buy-in. Moreover, lack of supply chain buy-in was
identified as an important factor that hinders BIM implementation in Dominican construction
organisations. It was recognised as one of the reasons why organisations do not implement BIM.
It was also reported as the cause of several weaknesses in the implementation of BIM in
organisations implementing BIM and the transition process of the organisation in transition to
implementing BIM. Lastly, it was perceived to be an obstacle for the organisations implementing
BIM to broaden the scope of their current implementation.

Based on the current status of BIM, several recommendations for implementing BIM in the country
were posed. First, greater collaboration between Academia and the industry is required to increase
and enhance current actions of disseminating BIM knowledge and the provision of BIM training
and education. Second, the low levels of BIM implementation and limited knowledge on BIM
benefits suggest that it is vital to diffuse examples of BIM projects in the Dominican construction
industry, preferably local examples or similar industries, to encourage BIM implementation among
practitioners. Lastly, BIM is primarily implemented in the Architecture field; hence, it is necessary
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to extend the actions mentioned above across all the disciplines within the construction industry
to increase multi-disciplinary and collaborative practices in current and future implementation
approaches.

Government support is fundamental for implementing BIM; however, the Dominican government
is not pushing the implementation. The current status of BIM in the DR indicates a bottom-up
approach to BIM implementation, with efforts from the industry and Academia. Actions from both
do not have a national character but could eventually influence the government into taking the
steps for driving the implementation of BIM, for which collaboration among the three is essential.
In addition, collaboration with international entities is emerging with the recent involvement in the
BIM forum Latam and the international exposure of one BIM project from the DR.

This research is of great importance because it presents empirical data about BIM implementation
in the DR that is not available in the current literature. Having a national strategy would provide
the required leadership and guidance that Dominican construction organisations and professionals
need to implement BIM successfully in practice. The findings can thus be used as a basis for
evaluating and developing strategies and guidelines for implementing BIM in the country. These
can be used potentially by current drivers, namely industry and Academia, and subsequently by
the government once it gets involved. In addition, there is a breadth to inquire more about BIM
implementation in the DR, especially since the implementation is currently evolving. Hence, these
findings can also be used as a starting point for further research on the topic. This research may
benefit individual practitioners, construction organisations and governmental entities from the DR
or similar countries (i.e., developing countries, BIM infant countries) and researchers interested in
this study area.

This study presents some limitations, which are explained below:

e Currently, there are initiatives from the government to drive digitalisation in the country,
but none of them is related to BIM implementation. Therefore, construction organisations
were the starting point to investigate the implementation of BIM in the country. In addition,
other studies involving governmental entities are suggested to explore how the government
might drive the implementation.

e This research studied the status of BIM in the country through evaluating construction
organisations. Further studies could consider studying BIM implementation at a project
level when BIM implementation in the country is more spread and advanced.
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