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ADAPTATION OF GREEN BUILDING
CONCEPT TO EXISTING GOVERNMENT
OFFICE BUILDINGS IN SRI LANKA

T.H.S. Jayoda!, K.A.D.M. Natasha?, and U. Rathnayake?

ABSTRACT

At present, the cost spent on constructing, operating, maintaining, and even demolishing
buildings has reached an all-time high. When considering a building in operation, 40%
to 50% of its costs are the result of energy usage within. Moreover, inefficiently and
conventionally constructed buildings contribute to resource wastage in numerous ways,
impacting both the environment and society adversely. The Green Building (GB)
concept, which is a sustainable development initiative can be considered as a solution
as it helps minimise environmental impact and effectively employs resources throughout
a building’s lifecycle. It guarantees numerous benefits socially, economically, and
environmentally. In Sri Lanka many buildings that operate in the private sector have
taken the initiative in implementing the GB concept, however, buildings operating in the
government or public sector are lagging. This delay can be attributed to several factors,
including insufficient funding, limited awareness, and reliance on outdated technology.
Through a comprehensive literature review and empirical data from expert interviews
and case studies, this research identifies key challenges hindering GB adoption in
government sector office buildings in Sri Lanka. Recommendations emphasise the
development of a robust framework tailored to government buildings, focusing on
regulatory enhancements, stakeholder engagement, and capacity-building initiatives.
Such strategies aim to overcome barriers and enhance adoption, fostering sustainability
and resilience within the public sector.

Keywords: Green Building; Office Building; Public Sector; Sustainability; Sustainable
Development.

1. INTRODUCTION

Buildings occupied by humans will interact with the surrounding environment by
affecting stormwater runoff, energy, water consumption, transportation patterns, and
indoor air quality (Adetokunbo & Emeka, 2015). Accumulated or uncontrolled actions
by humans may result in unfavourable impacts and many other complications to the
natural balance of the ecosystem and may result in unfavourable phenomena such as
environmental pollution, global warming, destruction of ecosystems, etc. As a result,
governments introduce sustainable development policies and practices to avoid such
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impact. GB concept is one such sustainable development initiative that focuses on
environmental responsibility and resource efficiency by focusing on energy and water
usage, resource utilisation, indoor environmental quality, and many more facets of a
building.

However, it is a known fact that Sri Lankan government-owned buildings are
comparatively reluctant to adopt the green building concept especially due to their cost
investment, corruption involved, lack of maintenance, lack of policy and protocols, etc.
Consequently, these buildings often fall short of meeting modern environmental
standards and fail to leverage the long-term benefits associated with sustainable practices.
This reluctance underscores the urgent need for targeted interventions and policy reforms
to overcome these barriers and foster a more sustainable built environment across
government office buildings in Sri Lanka. Furthermore, it was observed that there is a
shortage of research and study concerning the government sector's involvement in
advocating for the concept of green building. Therefore, this study aims to uncover
obstacles and difficulties hindering the implementation of GB concepts in Sri Lanka's
government office buildings, thus adding valuable insights to existing research.

2. LITERATURE REVIEW

2.1 INTRODUCTION

In many countries, buildings account for 70% of total power usage, highlighting the
importance of energy efficiency in the built environment (U.S. Department of Energy,
2008). Research has shown that green buildings can significantly impact employee
performance, increase productivity, decrease lifetime costs, and improve staff well-being
(Nalewaik & Venters, 2009). Despite extensive research on the financial advantages of
GB technologies, there is limited understanding of the other factors that influence their
adoption (Darko et al., 2017; Miller et al., 2008). This issue is even more pronounced in
government sector office buildings in Sri Lanka.

2.2 EconNomMmiIC, ENVIRONMENTAL, AND SOCIAL BENEFITS

Numerous studies have demonstrated a link between enhanced worker productivity and
green office design elements (Vivian et al., 2003). GB practices can lead to significant
cost savings through reduced energy consumption and operational efficiencies (Gan et
al., 2020). Further, improved indoor environmental quality in green buildings can
enhance employee productivity and well-being, contributing to higher job satisfaction
and reduced absenteeism (Elnaklah et al., 2020).

2.3 BARRIERS TO GREEN BUILDING ADOPTION

The higher upfront costs of green buildings present a serious challenge (Geelani et al.,
2012). The lengthy pay-back time is another barrier to sustainable building (Millicent et
al., 2015). Additionally, there is a widespread misconception that GBs are expensive and
challenging for middle and lower-class individuals to access (Azizi et al., 2015). A lack
of knowledge and resistance to change are also significant barriers to GB projects
(Djokoto et al., 2014; CEC, 2008). The shortage of skills further hampers green
construction efforts, leading to potential delays in project completion (Yusof et al., 2012;
Millicent et al., 2015).
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2.4 GOVERNMENT POLICIES AND PUBLIC SECTOR CHALLENGES

Although Sri Lanka has several regulatory requirements to support local green growth,
no specific law or policy focuses on GB construction (National Environmental Act, 1980;
Ratnasiri, 2012). Many government-owned buildings in Sri Lanka are in a state of
disrepair and lack innovation in multiple aspects (Pirabath, 2019). Government office
buildings are commonly recognised as conventional and outdated, lacking sustainable
features (Rajanathan, 2015).

2.5 BENEFITS OF GOING GREEN IN PuBLIC SECTOR OFFICE BUILDINGS

Adapting the green concept can help address these challenges. Green office buildings
generally lead to better environmental performance than traditional ones (Zuo et al.,
2016). Investment in green office buildings ensures long-term cost returns and benefits,
as it ultimately offsets the capital invested (Eichholtz et al., 2013). Improved energy
efficiency and reduction of Carbon footprint by green office buildings have been
identified. Furthermore, green office buildings promote improved occupant health
conditions and productivity compared to conventional ones (Singh et al., 2010). Ensuring
effective indoor environmental quality is crucial, with features such as greenery, proper
lighting, ventilation, and space planning enhancing a safe workplace (Colenberg et al.,
2020). Several GB certification systems, including LEED and WELL Building Standard,
acknowledge the significance of biophilic design (Degroff, n.d.). Effective
implementation of biophilic design can enhance comfort and pleasure, boost productivity,
decrease blood pressure, alleviate sick-building syndrome, promote better health, and
raise employee motivation (Kellert & Calabrese, 2015; Tharim et al., 2022).

While the potential benefits of green building practices are well-documented, the
challenges to their adoption, particularly in the public sector, must be addressed.
Overcoming barriers such as high upfront costs, lack of knowledge, and resistance to
change is crucial for the successful integration of green building technologies in Sri
Lanka's public sector buildings. Continued research and policy development are needed

to promote sustainable building practices and realise their full potential benefits.

3. METHODOLOGY

Data collection for this study was conducted in two phases. Phase 1 consisted of a case
study analysis which was later followed up by expert interviews. For the case study, six
government office buildings in the Colombo district were selected. The main purpose of
this data collection was to identify the challenges and barriers to adopting the green
concept in government office buildings. To achieve the research objectives, case study
interviews were conducted through structured questionnaires to obtain information
related to the research. Data collected from these buildings and their responses were
analysed through manual content analysis.

Table 1 depicts the information of the case study participants in this research.
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Table 1: Information on case studies

Case Case description Respondent  Respondent description
Name name
Bl A building that has attempted to R1 Maintenance Officer

follow the green building concept, but
latterly failed.

B2  Anold building R2 Landscape Architect
B3 A newly constructed building R3 Facilities Manager (Trainee)
B4 A renovated building which has R4

gained all the provisions for green
features but cannot proceed due to
some reasons.

Senior Scientist

B5  An average-level building. R5 Facilities Manager

B6 A green building. R6 Maintenance in charge

As depicted in Table 1, 6 government office buildings of various conditions were
subjected to study as the green building adaption and adaptability can be varied based on
its structure, innovativeness, and condition. Hence the study has adopted the purposive
sampling method. The study further included interviews with respondents beyond
facilities management, such as a landscape architect and senior scientist. Their
involvement enriched the research by providing specialised insights: the landscape
architect contributed expertise in sustainable design and outdoor environment integration,
while the senior scientist offered perspectives on environmental impact and technological
advancements. Importantly, their inclusion did not compromise the quality of information
gathered. Instead, it broadened the study's scope, allowing for a comprehensive
exploration of green building practices in office settings. Furthermore, these case studies
facilitated direct site visits, interactions with occupants (employees), investigations, and
observations, all contributing to an understanding through practical experience. Hence,
the findings were not solely relied upon by the respondents.

Two expert interviews were later conducted to validate the data generated through the
case studies. Table 2 shows the summarised information of the experts involved.

Table 2: Information of experts

Respondent name Respondent description
El Assistant Director — Landscape division
E2 Facilities Manager

The rationale for choosing the two specialists, a landscape architect and a facilities
manager, for validation purposes is based on their complementing knowledge and
viewpoints. The Assistant Director in the Landscape Division possesses specialised
expertise in outdoor environments, site planning, and vegetation, which is essential for
assessing the impact of external factors on building performance. Besides, his extensive
tenure in government buildings and his overall understanding of the building and its
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workings helped immensely. On the other hand, the facilities manager is highly
knowledgeable in optimising operational efficiencies, implementing effective
maintenance procedures, and addressing user requirements in the building environment.
By integrating these two viewpoints, the goal is to attain a thorough validation of research
findings, guaranteeing a comprehensive evaluation of both external and internal elements
that impact building functionality and user experience.

The research process of this study is summarised in Figure 1.

Define research problem, aim, objectives and
background.

Review Green Building Concept and

Implementation
Global and Sri Lankan Context

Case Study Analysis
Structured Interviews, Document Reviews,
Observations (6 cases)

¥

Perform Manual Content Analysis

¥

Framework Development
Adoption of Green Building Concept in

Government Office Buildings in Sri Lanka.

Figure 1: Research process

4. FINDINGS AND DATA ANALYSIS

4.1 FINDINGS OF CASE STUDY
4.1.1 Phase 1-Case Studies

Data collection from case studies was executed based on an interview guideline which
mainly covered areas such as current practices followed, awareness of the GB concept,
and feasibility of converting and maintaining a government office building. As the first
step, it was crucial to establish that the interviewees were aware of the “GB concept”.
Accordingly, it was evident that the interviewees had a clear idea about the concept and
also found it a necessary practice.

Subsequently, it was crucial to understand the current standpoint of government office
buildings in the adaptation of the GB concept. According to the results generated, it was
evident that three buildings from the six that were considered under the case study had
claimed to adopt the green building concept. Table 3 summarises the current practices
followed.
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Table 3: Current practices of green building concept in government office buildings in Sri Lanka

Case Practice GB Green building features within the building premises
Water Energy efficiency IEQ Sustainable
efficiency resources

B1 Yes Rainwater Utilising LED bulbs Natural ventilation -

harvesting Solar power generation through vertical
greenery

B2 No - Utilising LED bulbs - -

B3 No - Daylighting CO; sensors Proper waste
Energy efficient HYAC Daylighting management
system, Windows process

B4 Yes Zoning and Daylighting Lighting controlling  Proper waste

metering Energy efficient HVAC management
system, process
Windows 3R concept
B5 No - Solar power generation - Proper waste
management
process

B6 Yes Rainwater Daylighting Noise control Visual Proper waste

harvesting Energy efficient HVAC comfort Adequate management
Wastewater system, ventilation process
treatment Windows

plant Solar power generation

According to Table 3, the GB concept was not adopted by an old building, a newly
constructed building, or an average-level building. Despite their non-adherence to these
practices, they still incorporate some green features introduced under the criteria by
LEEDs (Water efficiency, Energy efficiency, IEQ, Sustainable resources) such as
utilising solar power generation and energy-efficient characteristics. Among the GB
features followed by government office buildings rainwater harvest harvesting, indoor
environmental controls, waste management, and energy-efficient measures can be
identified.

While all interviewees agreed on the fact that GB concept could bring significant value
to government office buildings in Sri Lanka, they however stated that certain barriers and
concerns. Table 4 summarises the main barriers faced by government office buildings in
adopting the GB concept based on both the literature review and data collection in this
study.

Table 4: Barriers to follow the green building concept in government office buildings

Barriers Respondents
RI R2 R3 R4 R5 R6 Count
Financial Barriers V4 V4 V4 3/6
Knowledge Barriers V4 V4 V4 V4 V4 5/6
Management Inefficiency V4 v v 3/6
Lack of Facilities V4 1/6
Social Barriers V4 V4 V4 V4 4/6
Lack of Support v v 2/6

According to Table 4, it is evident that there are mainly six barriers that affect the
implementation of the green building concept such as financial barriers, knowledge
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barriers, management inefficiencies, lack of facilities, social barriers, and lack of support.
Among them knowledge barriers are reportedly the highest. As per the perception of the
interviewees, there is no effective knowledge transfer regarding this concept to the
occupants and employees and most of the occupants are almost unaware of the GB
concept. Interviewees further stated that the experts working on promoting the GB
concept had failed in their task as a result. The interviewees further stated that there are
issues in the project management aspects due to the building being designed by one party
and built by another, employee turnover, and as a result, the current employees in charge
are unaware of the building, and its workings. This has led to difficulties in implementing
not only the GB concept but also other changes to the building. Another factor highlighted
was that even though most buildings make provisions to adopt the GB concept they do
not make any provisions afterwards to maintain and continue. Financial barriers which
were recorded acted as a significant barrier that reduced the chances of organisations in
making green investments.

As detailed earlier, government office buildings encounter numerous obstacles in
embracing the green building concept. Nonetheless, several officials expressed the view
that enhanced government engagement could significantly impact this situation. The fact
that the government should conduct awareness programs and it should be done starting at
the school level, institutional level, and national level was also emphasised. In addition,
it was mentioned that the government and regulatory bodies should work in accordance
to encourage financial convenience in green investments. In addition, the importance of
proper documentation and project management practices in green project continuation
was emphasised. It was further stated that to get financial relief, GB certification
organisations should revise the fee charged to encourage green practitioners.

The main goal of this study is to produce strategies to adapt the GB concept to government
office buildings in Sri Lanka. To accomplish this goal inquiries were made regarding the
incorporation of GB elements into government office structures. Respondents were
surveyed on four key aspects: water efficiency, energy efficiency, indoor environmental
quality, and sustainable resource usage. Table 5 explains the applicability of the GB
concept to the selected buildings as per the interviewees and literature findings.

Table 5: Applicability of GB concept to the selected buildings

GB Feature Applicability to the selected buildings
Bl B2 B3 B4 B5 B6 Count

Water efficiency

Wastewater treatment plant V4 V4 2/6
Rainwater harvesting V4 V4 V4 V4 V4 V4 6/6
Water-efficient fittings and fixtures V4 V4 V4 V4 V4 V4 6/6
Energy efficiency

Energy efficient lighting system V4 v v v v v 6/6
Smart HVAC systems V4 V4 V4 3/6
Solar roof panels V4 V4 V4 V4 V4 V4 6/6
Energy efficient windows N4 V4 V4 V4 V4 V4 6/6
IEQ measures

Lighting control and daylighting v v v v v 5/6
Blinders V4 V4 V4 3/6
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GB Feature Applicability to the selected buildings
Bl B2 B3 B4 B5 B6 Count

Exhaust fans V4 V4 2/6
CO; sensors v v v v 4/6
Sustainable materials and resource

usage

3R concept v v v v v v 6/6
Waste management v v v v v v 6/6

Table 5 describes the extent to which crucial GB features can be adapted to the selected
government office buildings in the study. Accordingly, only one building had adopted all
the green features, while others had only a few. Therefore, opinions were sought on
implementing these features in government office buildings. Responses indicated that
rainwater harvesting, water-efficient fixtures, energy-efficient lighting, solar panels,
energy-efficient windows, the 3R concept, and waste management could be easily
adopted in government office buildings. However, wastewater treatment plants and
exhaust fans were identified as challenging to implement in these buildings. Furthermore,
there was limited feedback on the feasibility of smart HVAC systems and blinders.
Reasons for this are mainly that government buildings are not being generous in investing
in highly costly projects. Furthermore, newly constructed buildings had a supportive
structure to adopt mentioned GB features due to the flexibility in construction.

However, before the introduction of a novel concept or practice in a building, it is crucial
to study the level of employee/occupant awareness in successful execution and
continuation. Hence the respondents were questioned about the employee’s level of
awareness and support regarding the GB concept.

Table 6: Employees' awareness of the GB concept

Case Name Employees' awareness of the GB concept
Bl V4
B2
B3
B4
B5
B6 V4

Table 6 indicates that employees in only two organiSations are fully informed about the
GB concept. These organiSations are: B-the organisation that attempted but failed to
implement the GB concept, and B6-the certified GB. Hence it is evident that there is a
lack of knowledge and support when it comes to GB in government sector office
buildings. The participants suggested that informing employees about new features and
gaining their support should be a solution. They recommended conducting awareness
programs from higher to lower positions within the organisation and involving industry
experts and management in these programs.

Finally, the respondents affirmed their preference for adapting green culture to
government office buildings and further stated that adaptation would help them yield the
below benefits.
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Table 7: Benefits of following the GB Concept

Benefits Respondents name
RIT R2 R3 R4 R5 R6 Count

Energy saving v v v V4 4/6
Cost saving v v v v v v 6/6
Reducing resource usage V4 V4 N4 N4 4/6
Creating a healthy working environment v v v 3/6
Increasing employee productivity and v v 2/6
organisation culture

Character development V4 V4 2/6

According to Table 7, cost benefits were the most anticipated in the adaptation of the GB
concept, other than that the interviewees also expected energy savings and reduced
resource usage. Increased employee development and character development were the
least expected benefits.

4.1.2 Phase 2- Expert Interviews

Expert interviews were conducted aiming to confirm the accuracy of the information
obtained from the case study interviews. The main purpose of this is to indicate that the
output of the research is more accurate and transparent. Primarily, two experts were
involved in this phase, one specialised in adhering to the urban development authority
guidelines mandated for constructing government buildings, as ratified by the
government in 2017, while the other was a facility manager employed abroad.

Although the experts noted that the government sector is less likely to adopt the green
concept, they emphasised that this is because public institutions embrace the concept first
yet less concerned with keeping it up to date. On the other hand, as E2 pointed out, based
on reasons such as the unavailability of long-time national policies, absence of innovation
and researchers, unawareness of the GB concept in SL government leaders, negative
attitude toward building concept, use of outdated technologies, corruption from top to
bottom of government leaders and employees, consumption of outdated online
technologies, this concept is rarely applied to government institutions. It was further
stated that the GB concept is rarely adopted in old and renovated buildings due to
structural inefficiencies.

The experts did note that identifying distinct barriers and drivers for GB concept
adaptation may aid in GB concept adaptation successfully. Barriers to adaptation that
were mentioned in Table 8.

Table 8: Barriers to adopting GB concept to existing government office buildings

Barriers Respondent
El E2
Unavailability of national policies and standards v
Budget constraints v v
Technological barriers N4
Poor government leadership and poor consultation by the v v
responsible positions
Poor investment in research and development projects v
Unawareness and negative attitude v v
Lack of ongoing performance evaluation and management v
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Three primary factors hindering the adoption of green practices include financial
limitations, inadequate government leadership and consultation, and a lack of awareness
coupled with a negative mindset. In addition issues such as the unavailability of national
policies and standards, technological barriers, poor investment in research and
development projects and unavailability of continuous performance evaluation and
management affected the implementation of the GB concept in government office
buildings.

Nevertheless, factors such as regulatory incentives and stakeholder support were noted to
influence the adoption of green practices. Guidelines established by professional
organisations such as the Green Building Council of Sri Lanka (GBCSL), the Urban
Development Authority Sri Lanka (UDA), and the Sustainable Development Council of
Sri Lanka (SDCSL) can serve as valuable references. It was said that everyone in the
government, including specialists, the general public, and workers, should support the
implementation of GB. It was underlined that this idea provides advantages for
individuals, institutions, the nation, and society at large. In addition, it was recommended
that awareness campaigns should be launched to spread the word about this idea.
However, the fact that the government should initiative in this matter was emphasised.

5. DISCUSSION

Literature reviews depict a green building as one that maximises resource efficiency,
including water, energy, and materials, aiming to reduce negative environmental and
health impacts. It revealed obstacles such as financial, regulatory, social, knowledge, and
industrial barriers-that impede the implementation of GB concepts in Sri Lanka
government-owned buildings including office buildings. Furthermore, several key factors
that influence the construction of GB such as regulatory incentives, stakeholder support,
ecological considerations, and social responsibility were revealed. Additionally, essential
elements such as water efficiency, energy efficiency, indoor environmental quality, staff
training, and effective material and resource usage were identified as crucial components
of the implementation process.

Just as there has been limited research conducted on the adoption of GB practices in
government sector buildings, there are relatively few buildings that have obtained green
building certification. As per the findings, only one building had the GB certification
while the rest claimed to adopt few GB features. As factors that hindered the adaptation
of old structures and condition of buildings, financial barriers, poor project management
practices, knowledge barriers, and lack of managerial involvement and support were
identified and this fact was later affirmed not only by the literature findings yet by the
case studies and experts. Other than that the existence of corruption and fraud in the
government sector too was highlighted by the experts. However, drivers that motivated
the adaptation availability of various rules and regulations by leading professional bodies
such as GBCSL, UDASL, and SDCSL were mentioned. Other than that drivers such as
government and non-government encouragement, client's demand, contractor’s support,
environmental sustainability, and social responsibility were identified. Regardless of
these drivers, Government office buildings have failed to adopt the GB concept and are
intensively lagging especially due to the lack of finances, poor research and development
in this area, and poor project management and handling practices. The interviewees and
experts further affirmed that lack of action in continuous development and improvement,
maintenance, and lack of authority were other key factors that hindered GB's adaptability.
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Respondents largely proposed government support as the primary solution to overcoming
obstacles in implementing green practices in government office buildings. Suggestions
included government-led awareness programs spanning from schools to national levels,
a collaboration between government bodies and regulatory agencies to facilitate financial
assistance, and the presence of designated representatives involved from building
construction to usage. Additionally, it was suggested that GB certification organisations
should reconsider their fees to provide financial relief.

However, it is more than evident that actions to implement the GB concept should be
taken at each level; individually, institutionally, and at the national level.

Figure 2 presents a summary of the findings of this research.

GREEN BUILDING CONCEPT FOR GOVERNMENT OFFICE BUILDINGS

PE/ O

Involvement of Industry Experts and Government Support

e Establish suitable personnel vacancies to manage green concept matters in government organizations

¢ Implement continuous performance evaluation/measurement and management for government construction projects

e Plan and implement campaigns for employees and for public awareness by promoting sustainable lifestyle and best practices in government office
buildings

e Initiate and implement government green and sustainable office practices and standards for sustainable facilities management control
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Figure 2: Framework for green building concept for office buildings in Sri Lanka

This framework guides government office buildings in adopting GB concepts to achieve
benefits at national, organisational, and individual levels. It emphasises energy efficiency,
sustainable site planning, sustainable materials, quality interior environments, and water
efficiency, supported by guidelines from certification bodies such as Blue Green Sri
Lanka and the GREENSL® Rating System. These practices can address energy and
economic crises, conserve natural resources, and enhance work environments, boosting
productivity and organisational culture. Implementation challenges include social barriers
(traditional practices, negative attitudes, unawareness) and industrial barriers (lack of
facilities, technological challenges, risk, and uncertainty). Overcoming these requires
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government support, industry expert involvement, establishing roles such as Facilities
Manager and Green Officer, and public awareness campaigns. Supporting measures
include laws and legislation for GB, transparent tendering for sustainable projects,
investments in research and development, and integrating sustainable development into
education with practical, innovation-focused curricula.

6. CONCLUSIONS AND RECOMMENDATIONS

The background investigation revealed a lower inclination of Sri Lankan government
buildings towards adopting the green concept. Hence this study aims to assess the
effectiveness of implementing the GB concept in existing government office buildings,
taking these findings into account. Initially, literature findings guided the identification
of the implementation process for the green concept, highlighting a focus on energy-
efficient lighting, daylighting, and waste management, with limited attention to water
efficiency and Indoor Environmental Quality (IEQ) measures. Case study findings
underscored barriers to implementing the concept in such buildings, including financial
constraints, knowledge gaps, management inefficiencies, inadequate facilities, societal
hindrances, and lack of support. Ultimately, the synthesis of literature review findings
and analysis outcomes paved the way for the adaptation of the GB concept in existing
government office buildings by identifying various barriers, drivers, and difficulties
faced.
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