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Abstract

Construction industry is an important factor in the economic growth and infrastructural development of the
developing economies, but its high pace has negatively impacted the environment because of the poor
adaption of sustainable construction standards. Although the growing focus on environmental sustainability
is being witnessed across the globe, its introduction in construction projects in the developing-country setting
is limited by economic factors. This paper analyses the economic factors that determine the implementation
of environmental sustainability in building projects in Punjab, Pakistan, based on triple bottom line approach.
The quantitative cross-sectional research design was used and 100 construction project engineers were used
as primary data by a structured questionnaire. Descriptive statistics, Pearson correlation, and multiple
regression analysis in SPSS were used to analyze the data. The empirical findings show that high initial cost
of sustainable materials negatively impact the adoption of sustainability (f = -0.41, p < 0.01), which means
that the sector is very sensitive to costs. Lack of financial incentives and government subsidies also exhibit a
strong negative correlation with sustainability adoption ( = -0.29, p < 0.05), which supports the tendency of
firms to use traditional methods of construction. Less confidence in the return on investment also has a
negative impact on adoption decisions ( = -0.33, p = 0.01) especially on those projects with short financial
goals. Stakeholder demand, by contrast, has a positive, though less significant impact on sustainability
adoption (B = 0.18, p < 0.05), which indicates low levels of market awareness and client pressure to go green
with construction. The regression model can account about 62 percent of the change in sustainability (R 2 =
0.62), which highlights the preeminent role of economic factors on any sustainability-related decision. Its
results offer solid empirical evidence based on the situation in developing countries, and emphasize how
specific financial contributions, subsidy systems, and policy measures are necessary to make rapid progress
towards the use of environmentally friendly construction methods.

Keywords: Sustainable Construction, Economic Challenges, Environmental Sustainability, Construction
Projects, Punjab, Pakistan

Introduction

The construction industry is largely known to be a pillar in economic growth with a significant role of
providing a substantial contribution in creation of employment, growth of urban areas, and provision of
infrastructure in both the developed and the developing economy. Concurrently, it is among the most resource-
demanding and environmentally regulating sectors, which contribute to a high portion of world energy usage,
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raw material mining, waste production, and greenhouse effect. As a reaction to these issues, environmental
sustainability has recently become the main theme of construction research, policy debate, and practice.
Ecologically friendly practices in construction include energy efficient designs, environmental-friendly
materials, waste reduction, and lifecycle-based decision-making, are being advocated as necessary to
minimize the environmental impact of the built environment in addition to facilitating economic and social
development in the long term. Although there is a wide agreement on the significance of sustainability, the
practical implementation of this concept in construction projects has been skewed, especially in the
developing countries. As much as developed economies have achieved good strides by implementing
regulatory measures, tangible influences and commercial demand of green buildings, most developing
economies still have low adoption levels. This difference cannot purely be explained by differences in
technology or regulations, but it is more a reflection on the underlying structural and economic limitations
that influence the decision-making both on the project and Organisational level. Under such circumstances,
the construction companies tend to work under narrow financial margins, scarce access to capital, unstable
market situations, and significant rivalry in costs, which affect their readiness and capability to invest in
sustainable options. Pakistan is a good case study of this dilemma. This has led to a booming growth in the
construction sector over the last few years due to increased population growth, urbanization, state
infrastructure project, and the real estate development of the population by the private sector especially in the
province of Punjab. Although this growth has been positive in terms of economic performance, it has also
increased pressure on the environment due to higher resource consumption, emissions, and waste. The policy
documents at both the national and provincial level are now focusing on sustainability, green financing and
green infrastructure resilient to climate change, but little has been done to improve the transfer of these policy
ambitions to daily construction practice. Practical experience indicates that the construction works in Pakistan
mainly utilize traditional construction materials and constructions where sustainability concepts remain
secondary or optional issues than a fundamental part of the project planning and execution. An increasingly
rich international literature is finding economic considerations as one of the key obstacles to the
implementation of sustainability in building. Expensive initial investments in sustainable materials and
technologies, lack of confidence in the long-term financial payoff, scarcity of financial incentives or subsidies,
and a low capacity to attract clients in the market have always been listed as key factors of hurdle. When
lifecycle analyses tell decision-makers that sustainable solutions can bring long-term cost reductions such as
through decreased energy use and lower capital maintenance costs, all too often decision-makers give short-
term affordability and minimum capital cost a top priority. Such a trend is especially high in emerging markets
where financing sources are limited and the risk-aversion is not high. As such, sustainability investments are
frequently viewed as being risky in terms of finances as opposed to being economically strategic. In Pakistani
context, the body of research that has been done has mostly been on environmental awareness, technical
feasibility, or regulatory obstacles relating to sustainable construction. Although these studies are very
insightful, they do not give sufficient empirical analysis of the particular economic factors that influence
adoption decisions at the project level. Further, most of the evidence at hand is qualitative or conceptual and
very few studies have been conducted that use a quantitative approach to measure the strength and importance
of economic factors in determining the adoption of sustainability. This gap restricts the capacity of policy
makers and industry players to develop specific interventions that tackle the most significant limitations to
the practitioners. These dynamics revolve around the role of construction professionals, in particular, project
engineers. The project engineers are at strategic position between strategic decision and implementation at the
site. They are closely engaged in the process of material selection, costs estimations, procurement processes
and daily management of the project and hence they have first-hand experience of the trade-offs involved in
sustainability integration in practice. Their perceptions and experiences offer some insightful information on
the manner in which economic factors are conceived and actualized within actual project situations.
Nevertheless, a systematic study of the views of project engineers in Pakistan is not covered by empirical
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studies.

Literature Review:

Theoretically, sustainable construction practices can be interpreted in a contextual way, which is an integrated
economic and behavioral perspective. The triple bottom line approach states that it is necessary to reconcile
the economic performance with the environmental safeguard, and social well-being, but in reality, economic
factors tend to prevail in decision-making. The stakeholder theory also indicates that clients, regulators and
financiers’ pressure have an impact on adoption whereas the diffusion of-innovation theory indicates that the
perceived relative advantage, cost and risk influence adoption behavior. Innovations aimed at sustainability
are less likely to be adopted outside a niche in situations that have a low level of stakeholder pressure and in
which financial incentives are scarce. All these theoretical lenses emphasize the need to discuss economic
drivers and constraints as the critical explanatory variables, as opposed to the secondary ones.

It is on this background that the current study will examine the economic factors that affect the practice of
environmental sustainability in construction projects within the state of Punjab in Pakistan. With a central
theme of analyzing the core economic variables, i.e. the cost of sustainable materials, the availability of
financial incentives and subsidies, uncertainties on the returns on investment, and the demand of the
stakeholders, the study aims to measure their impact on sustainability adoption through a stringent quantitative
methodology. Through the utilization of survey data of the construction project engineers and the application
of multivariate statistical analysis, the study passes the descriptive accounts to provide the empirical evidence
of the relative significance of various economic factors.

The study has various contributions to the literature. First, it offers context-specific empirical data in a
developing-country context in which the adoption of sustainability has not yet permeated the population
despite the growing policy focus. Second, it separates and measures the effects of individual economic
variables and allows clearer prioritization of policy and managerial intervention. Third, it enhances the
methodological foundation of sustainability research in building through justifying quantitative data of
economic perceptions among professionals. Lastly, the findings provide practical implications to
policymakers, industry managers and project managers who wish to develop financial, regulatory and market-
based mechanisms that can help in aligning the economic incentives with the goals of environmental
sustainability.

This study addresses a gap in both scholarly literature and practical policy coverage that is critical based on
the need to address the economic underpinnings of the process of sustainability adoption in construction
projects. The need to comprehend the influence of economic constraints on practitioner behavior is the key to
continued development of sustainable construction beyond the realms of aspirational rhetoric and entrenching
it as a more attainable and mainstream practice in the construction industry of Pakistan and other similar
developing economies.

Sustainable construction has continued to be highly advocated as a key mechanism to minimize the
environmental footprint of the built environment and ensure high economic and social development over a
long period of time. Nevertheless, even though significant progress has been attained in the fields of green
technologies and design standards, the adoption rates are not even across the regions and types of projects.
One of the leading explanations that come out of the literature is the fact that economic decision-making under
uncertainty is the core determinant of sustainability adoption in construction and not technical feasibility as
such (Hill and Bowen, 1997; Hwang and Tan, 2012). The construction companies usually work in the very
competitive markets with the thin profit margins, supply chains that are disintegrated and the high pressure of
costs that increase the sensitivity to capital expenditures and financial risks.

The financial and economic barriers are always found to be the most serious hindrances to sustainable
construction, outweighing technical, regulatory, or knowledge-based restrictions (Darko and Chan, 2017;
Djokoto et al., 2014; Zhang et al., 2022). These works come to the same conclusion that although the
understanding of the benefits of sustainability has grown, companies are still unwilling to implement those
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practices that may increase the initial costs of the project or create uncertainties in terms of financial planning.
This trend is especially strong in the developing economies, where the long-term financing is minimal and
the systems of risk-sharing are inefficient.

The most widely used barrier mentioned in the literature is the high initial cost of green technologies and
sustainable materials. Empirical research in Asia, Africa, and Middle East indicates that construction
practitioners consider sustainable materials, i.e., the use of energy-efficient systems, low-carbon cement,
recycled aggregates, and green insulation, to be much more costly than conventional ones (Ametepey et al.,
2015; Ashish et al., 2019; Bashir et al., 2024). Procurement decisions are in many instances swayed by initial
capital cost even where long-term cost-benefits are established by lifecycle cost estimates in terms of lower
energy consumption and lower maintenance.

This short cost orientation is based on current budgeting trends in the construction sector, in which projects
are not considered based on their complete value but on their capital cost (Marcelino-Sadaba et al., 2015).
Consequently, sustainability investments have a common image of a burden of costs, instead of value-added
approaches. Regression analysis in quantitative studies always demonstrates a statistically significant negative
correlation of perceived cost with sustainability adoption, which means that perceived costs significantly
decrease the probability of implementation (Darko et al., 2018; Osei-Kyei and Chan, 2017).

In order to offset such high initial expenditures, financial incentives and subsidies to encourage sustainable
construction are becoming more and more popular by governments and financial institutions. These are tax
rebates, concessional loans, grants and green financing instruments. Empirical data indicate that these
incentives may increase the adoption rates greatly, once they are available, foreseeable, and consistent with
the industry trends (Hwang et al., 2017; Zhang et al., 2020). The success rate of incentives is however different
in different contexts.

Incentive schemes usually have low coverage, become cumbersome and have low institutional capacity to
make an impact in a developing country (Aghimien et al., 2020). South Asia studies have found that
construction professionals often find subsidies unavailable or too hard to get, and such a factor reduces their
impact on decision-making (Khahro et al., 2021). Pakistan There are current policy efforts in the country,
such as green financing structures and provincial sustainability plans, which indicate the growing institutional
backing; however, the empirical analysis shows that these instruments have not been yet converted into
extensive project-level implementation (Ali et al., 2023). In turn, the perceived accessibility to incentives is
an important factor of sustainability adoption.

In addition to the issue of costs, the uncertainty over the investments in terms of return on investment (ROI)
is a key factoring factor in the process of introducing sustainability. Construction projects are characterized
by long periods to maturity, complicated stakeholder structures, and vulnerability to market risk, and all these
compound the perceived financial risk. The returns of sustainable construction investments are not always
short term and measurable, but they always induce benefits over a longer period of time through energy
savings, higher asset value, or lower environmental liability (Zuo and Zhao, 2014).

Empirical research always shows that greater perceived ROI uncertainty is related to reduced adoption of
sustainable practices (Hwang and Tan, 2012; Darko et al., 2018). This is especially intense in situations, where
reliable performance information, presentation projects, and standardized evaluation systems are not
available. In Pakistan, the lack of empirical data on the financial success of green buildings is only
contributing to the lack of certainty, which further increases risk-averse behavior among project stakeholders
(Hussain et al., 2023).

Although economic constraints are a downward influence on adoption, the force of stakeholder demand may
also serve as a counterbalance. The theory of stakeholder hypothesizes that organizations act in a strategic
manner in response to stresses by clients, regulators, investors and end-users (Freeman, 1984). Empirical
research indicates that high client demand, specifically institutional buyers and clients in the public sector
necessitates a high probability of sustainability integration into construction projects (Osei-Kyei et al., 2020;
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Zhang et al., 2022).
Nonetheless, the idea about sustainability benefits does not yet have much awareness among clients in most
developing economies, such as in Pakistan, where the buying process is controlled by cost factors (Hussain et
al., 2023). Consequently, demand pressure by the stakeholders frequently has a relatively small impact on
adoption, which is not enough to compensate financial barriers. This poor market pull highlights the need to
implement concerted efforts to promote policy interventions based on incentives and awareness-creating, as
well as, strict implementation of regulations.
Despite the vast body of international evidence regarding the barriers to sustainable construction in the form
of economics, there are few studies, which focus on Pakistan. The existing literature has been more oriented
to the conceptual debate, technical feasibility, or environmental consciousness, and minimal focus on the
empirical testing of economic determinants with the use of multivariate tools (Khahro et al., 2021; Ali et al.,
2023). Besides, there is a lack of studies that systematize the views of project engineers, even though they are
significant in the decisions of procurement and implementation. This disparity limiting the formulation of
evidence-based policies that may be responsive to the economic realities of the Pakistani construction industry
and especially in Punjab where the construction industry is concentrated the most.
Based on the literature reviewed and theoretical views, the hypotheses are formulated as follows:
H1: The perceived high prices of sustainable materials negatively impact on the use of environmental
sustainability in construction projects significantly.
H2: The perceived presence of financial incentives and subsidies positively affects the adoption of
environmental sustainability practices in construction projects significantly.
H3: Perceived uncertainty about the payback of investment level negatively impacts on the implementation
of environmental sustainability practices in construction projects in a significant way.
H4: There is strong positive influence of perceived stakeholder demand on implementation of
environmental sustainability practices on construction projects.
Methodology:
The integration of environmental sustainability in the course of construction works can be best interpreted as
a product of decision-making that is limited economically due to market pressure, expectations of
stakeholders, and the perceived nature of innovation. In order to address this complication, the current paper
will combine three theoretical perspectives that are complementary to each other: Triple Bottom Line (TBL)
framework, Stakeholder Theory, and Diffusion of Innovation (Dol) Theory. Combined, these views can be
used as a strong explanatory tool in exploring how sustainability adoption is determined by economic factors
at the project level.
The Triple Bottom Line model assumes the idea of sustainable development which presupposes the
economical performance, environmental safety, and the social welfare should be balanced (Elkington, 1997).
Although this framework is still popular among the sustainability literature, empirical studies indicate that, in
reality, the economic aspect tends to prevail in construction project decision-making, especially in developing
economies. The sustainability efforts by the project stakeholders are often judged by using the limited
financial scope to understand the implications of the sustainability effort by focusing on the cost of capital
and profitability in the short run as opposed to the long-term environmental or social impacts. Here, adoption
of sustainability will be dependent on the perception that environmental programs would support economic
goals and this highlights the key role of the cost, monetary compensation, and expectation of returns.
The Stakeholder Theory also describes the impact of the external pressures on the Organisational behavior.
Under this school of thought it is the firms which react in a strategic fashion to the needs and expectations of
those stakeholders who have power, legitimacy, and urgency like clients, regulators, financiers and end users
(Freeman, 1984). High level of client demand or imposed regulation can force the companies in construction
projects to inculcate sustainable practices despite the low levels of economic incentives. On the other hand,
where clients in a market are more concerned with low cost and regulators offer weak enforcement,

Volume: 4, No: 1 January-March, 2025
230



sustainability is less likely to be adopted. The Pakistani context, in particular, is largely applicable to this
theory, where the demand of green construction provoked by stakeholders is not high enough, thus
undermining one of the primary sources of adoption.
The Diffusion of Innovation theory is a theory that is complementary to these views, as it describes the process
of adoption of new practices within an industry. According to Dol theory, perceptions of relative advantage,
complexity, compatibility and risk of an innovation help in decision-making related to its adoption (Rogers,
2003). Sustainable construction practices are viewed to be complicated, expensive and risky, particularly
where the performance data and exemplification projects are scanty. Perceived complexity and risk can be
reduced with the help of financial incentives and subsidies, whereas perceived relative advantage can be
increased with the evidence of economic returns. In this context, cost exposure, uncertainly of the potential
returns on investing, and the availability of incentives are perceived cost, uncertainty of the potential returns
on investment, and the availability of incentives that hamper or facilitate the process, respectively.
By combining these theories, the study theorises the adoption of sustainability in construction projects as a
process that is dependent on economic limitations and market indicators. The perceived costs and lack of
knowledge in ROI are likely to lower adoption propensity and accessible financial incentives and higher
stakeholder demand are likely to increase it. This combined framework enables the paper to transcend the
normative arguments of sustainability and empirically evaluate the ways in which economic realities influence
the behaviour of practitioners in a developing country construction market.
The quantitative, cross-sectional research design was used to test the proposed theoretical relationships
empirically. The design is suitable in looking at the relationships between perceptual economic variables and
sustainability adoption among a given population at a given time. Quantitative survey techniques have been
extensively employed in construction management research studies in order to obtain the perceptions of
practitioners and also to estimate the size and statistical significance of explanatory variables on adoption
behaviour.
The unit of analysis of the study is the construction project engineers. Project engineers are put in a central
position of converting the strategic objectives into the operational decisions such as selecting materials,
planning on procurement, the control of costs and on-site implementation. The fact that they are directly
involved in the implementation of the project initiatives places them in a better position to evaluate the
economic feasibility and practical limitation of sustainability integration.
The empirical location of the study is Punjab, Pakistan, the most populated province in the country, and the
most popular place of construction. A two-stage sampling process was used. The first stage involved the
selection of two large districts which had high construction intensity. Purposive and convenience sampling
were employed to approach project engineers who were in the active construction projects in these districts
in the second stage.
The sample size used was 100 project engineers, which is in line with similar quantitative research undertaken
in the construction sustainability research. The eligibility criteria were that the respondents had to have a
graduate degree in civil engineering or a related field and have at least five years of professional work
experience in the construction industry. Such criteria were used to make sure that the respondents possessed
adequate technical expertise and practical experience in order to make informed assessment of the economic
factors related to sustainability.
A weighted questionnaire was both delivered face to face and online. The involvement was voluntary, and
confidentiality was ensured to minimize possibility of biases on responses and to promote the respondent to
be honest.
The questionnaire tool was created on the basis of validated scales to be applied in the previous research on
sustainability and construction management, and it is adjusted to Pakistan context.

e Sustainability adoption (dependent variable) was operationalized by providing a composite index of

the degree to which projects were executed in an environmentally sustainable manner, i.e. green
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materials utilized, waste mitigation, energy efficiency and environmentally responsible management
of the site. The answers were noted in a five-point Likert scale.

e Perceived cost of sustainable materials measured respondents how the relative upfront cost of
sustainable versus conventional alternatives would be.

e Otherwise, financial incentives and subsidies reflected the perceptions of the availability, accessibility
and efficacy of government or institutional financial assistance to sustainable construction.

e Uncertainty of return on investment evaluated the perceptions of long-term return of financial risk and
uncertainty of sustainability investment.

e Stakeholder demand was pressure or perceived pressure by clients, regulators and other stakeholders
on the company to practice sustainable construction.

Respondent experience, the type of project, and firm size were also added as control variables to take care of
the Organisational and project level heterogeneity.

Analysis & Results:

The analysis of the data was done by use of SPSS. Respondent characteristics and distribution of the variables
were summarized using descriptive statistics. The Cronbach alpha technique was used to undertake reliability
analysis to determine internal consistency of multi-item constructs. The relationships between variables were
studied using Pearson correlation analysis.

In order to examine the proposed hypotheses, the multiple regression analysis was used where sustainability
adoption is the dependent variable and economic determinants are independent variables. Regression
diagnostics were carried out in order to measure multicollinearity, normality, and model fit. The level of
statistical significance was considered at traditional confidence levels.

The methodology allows estimating relatively the impact of specific economic determinants on the adoption
of sustainability by merging a theory-based framework and quantitative modelling of practitioner perceptions.
The methodology is progressive in that it offers empirically based evidence based on the developing country
setting, where such quantitative studies are scarce. The policy-relevant interpretation is also enabled through
the methodological design, which determines which economic levers are most likely to be related to adoption
outcomes in practice.

One hundred valid answers were analyzed. All respondents were engineers working on current projects in
Punjab, Pakistan in the field of construction project. The majority of respondents (62-62 years) had 5-10 years’
experience working professionally and 38 years comprised of respondents with over 10 years of experience.
Some of the projects represented were residential (41%), commercial (34%), and public infrastructure projects
(25%). This variety increases the representativeness of the sample, and it is favorable in generalization in the
provincial construction context.

Table 1 shows the descriptive statistics of the variables in the study. Each variable was measured using five-
point Likert scales with the greater the value the higher the degree of agreement.

Table 1. Descriptive statistics of study variables (N =100)

| Variable HMean HStd. Deviation ‘
| Sustainability adoption 3.21 0.74 |
| Cost of sustainable materials H4.08 H0.68 ‘
| Financial incentives & subsidies H2.36 H0.81 ‘
| ROI uncertainty 3.89 0.72 |
| Stakeholder demand H2.71 HO.77 ‘
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The relatively moderate mean score for sustainability adoption (M = 3.21) suggests partial but inconsistent
implementation of sustainable practices across projects. High mean values for cost (M = 4.08) and ROI
uncertainty (M = 3.89) indicate that respondents strongly perceive sustainability as financially burdensome
and risky. In contrast, the low mean score for financial incentives (M = 2.36) reflects weak perceived
availability or accessibility of subsidies, while stakeholder demand remains modest (M = 2.71).

Internal consistency of multi-item constructs was assessed using Cronbach’s alpha. All values exceeded the
recommended threshold of 0.70, indicating satisfactory reliability.

Table 2. Reliability statistics

| Construct HCronbach’s a ‘
| Sustainability adoption “0.82 ‘
| Cost of sustainable materials “0.78 ‘
| Financial incentives & subsidies “0.80 ‘
| ROI uncertainty HO.76 ‘
| Stakeholder demand HO.79 ‘
Pearson correlation coefficients were computed to examine bivariate relationships among variables.

Table 3. Correlation matrix

|Variable Hl HZ H3 H4 ‘
|1. Sustainability adoption Hl H H H ‘D
|2. Cost of sustainable materials ‘ —(0.52%* Hl H H ‘D
|3. Financial incentives & subsidies H0.46*"< H—0.41** Hl H ‘D
4. ROI uncertainty |-0.48**  l0.39**  |-033% |1 ]
5. Stakeholder demand [0.31* |-0.26*  Jj0.28* Fo.22¢ ]

*p < 0.05, **p < 0.01

Sustainability adoption shows significant negative correlations with both cost and ROI uncertainty, and
significant positive correlations with incentives and stakeholder demand. These results provide preliminary
support for the hypothesized relationships and justify multivariate regression analysis.

Multiple regression analysis was conducted to test the hypotheses while controlling for project type, firm size,
and respondent experience.

Table 4. Multiple regression results (dependent variable: sustainability adoption)

|Predictor HB Ht-value Hp-value ‘
Cost of sustainable materials -041 |52 1<0.001 |
[Financial incentives & subsidies 0.29 3.84 1<0.001 |
IROI uncertainty F033 |47 |<0.001 |
|Stakeholder demand 0.18 l2.21 10.029 |
|Controls (combined) H— H— Hns ‘
Model statistics:

« R2=0.62
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« Adjusted R?=0.59
« F=22.6(p<0.001)

The regression model explains 62% of the variance in sustainability adoption, indicating strong explanatory
power. The cost of sustainable materials exhibits the strongest negative effect (B = —0.41), confirming that
upfront cost is the dominant economic barrier. ROI uncertainty also significantly reduces adoption ( =
—0.33), highlighting the role of financial risk perception. In contrast, financial incentives and subsidies exert
a strong positive effect (B = 0.29), suggesting that accessible financial support can meaningfully offset cost-
related barriers. Stakeholder demand has a positive but comparatively weaker influence (B = 0.18), indicating
limited market pressure for sustainability within the current context.

|Hyp0thesis HStatement HResult ‘
|H1 HCost negatively affects sustainability adoption HSupported ‘
|H2 HIncentives positively affect sustainability adoption HSupported ‘
|H3 HROI uncertainty negatively affects sustainability adoption HSupported ‘
|H4 HStakeholder demand positively affects sustainability adoption HSupported ‘

Its findings prove that economic factors are conclusive determinants in the adoption of sustainability in
construction projects in Punjab. Uncertainty on costs and ROI is a strong deterrent and financial rewards are
a strong facilitator in adoption. The demand by stakeholders is not well developed and is ineffective to offset
the financial incumbents. Such results provide an empirical support to the theoretical framework of the study
and highlight the fact that economic factors have the highest priority in the construction markets of the
developing countries concerning sustainability-related decisions.

Discussion and Conclusion:

This research paper set out to test empirically the role of economic factors in environmental sustainability
practice adoption in construction projects in Punjab, Pakistan. The findings are solid in confirming the fact
that economic factors are the core forces that influence sustainability-related decision-making in the
construction industry and prove the main assumption of the integrated theoretical framework. On the whole,
the results indicate that the conceptual acceptance and technical feasibility cannot limit the process of
sustainability adoption in the construction markets of developed countries, but financial structures, risk
perceptions, and poor market predictors.

Findings prove that the sustainability material cost has the most significant negative impact on sustainability
adoption, which represents the most serious economic constraint. This observation is very consistent with the
concept of Triple Bottom Line (TBL) which holds that social and environmental aspects take a back seat, yet
in real-life practice, economic feasibility tends to prevail in Organisational decision-making. The Pakistani
construction industry seems to have a skewed understanding of sustainability in terms of short-term financial
viability as opposed to long term value addition in terms of value generation.

This finding correlates with international empirical research undertaken in developing economies that repeats
and again identifies high initial costs as the biggest limitation to the adoption of green building (Ametepey et
al., 2015; Darko et al., 2018; Ashish et al., 2019). The same has been witnessed in South Asian and African
markets where contractors work within low margins and access to low amount of funds. The current research
builds on this body of literature as it quantifies the cost effect magnitude in Punjab and proves that this is
more explanatory than other economic variables. This implies that, unless special cost-cutting instruments,
including subsidies, bulk buying, or local manufacturing of green materials, sustainability will not become
the new trend in the region.

It was also found that financial incentives and subsidies have statistically significant positive impact on
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sustainability adoption, which confirms that financial incentives and subsidies are enabling mechanisms. This
observation accords the policy-oriented literature that says that market-based instruments are necessary to
rectify price distortions that favor unsustainable alternatives (Hwang et al., 2017; Zhang et al., 2020).
Regarding the Diffusion of Innovation perspective, an incentive minimizes the perceived complexity and
maximizes the relative advantage by reducing effective investment expenditures.

Nonetheless, the comparatively average coefficient related to incentives indicates that financial assistance is
significant, but it might not work effectively due to the implementation issues. According to earlier research
in Pakistan, incentive schemes are commonly perceived to be inaccessible, bureaucratic, or not targeted
enough (Khahro et al., 2021; Ali et al., 2023). The current results suggest that the accessibility and
predictability of incentives can be equally valuable as a nominal value. Incentives can also be ineffective in
shaping behavior among the practitioners unless they have well-organized procedures and eligibility
requirements.

The downside of ROI uncertainty shows that the critical role in sustainability adoption lies in the financial
risk perception. The uncertainty on payback periods and performances discourage investing even where
sustainable practices have offered operational savings in the long term. This observation gives an important
backing to Diffusion of Innovation theory, which puts emphasis on the idea that perceived risk and uncertainty
cause delay in adoption, especially where no apparent success stories or performance statistics are to be found.
It is a reflection of the previous studies in the developed and developing settings as the lack of certainty about
the benefits of lifecycle is mentioned as one of the primary deterring factors (Zuo and Zhao, 2014; Darko et
al., 2018). This uncertainty is further worsened in Pakistan where there is no systematically recorded
performance information on green buildings. The results of the study hence recommend that the policy
interventions must not only be based on the financial incentives but also reduce the informational asymmetry
by way of demonstration projects, performance benchmarking, and post-occupancy examination. These
would enhance the trust in the economic feasibility of sustainable construction and perceived risk of
investment.

The positive yet weak impact on the sustainability adoption was found to be exerted through the stakeholder
demand. This result indicates the weak penetration of market pressure within the Pakistani construction
industry, where customers, specifically the consumers of the private sector, were more inclined towards
considering the initial price rather than the environmental performance. In the Stakeholder Theory, this
implies that the key stakeholders do not have enough power, urgency and awareness to demand sustainability
integration.

This observation is aligned with the past research done in Pakistan and other developing economies, where
low awareness of clients and the low intention to spend money on sustainable features are reported (Hussain
et al., 2023). Conversely, research in developed markets indicates that high institutional and client demand
can go a long way in counterbalancing cost impediments (Osei-Kyei et al., 2020). The weak effect which we
realized in this study implies that market driven sustainability in Punjab is not yet developed and that market
remains might need a regulatory or financial intervention to generate demand.

Summing up the findings, there is a consistent pattern: the factors affecting sustainability adoption (cost, ROI
uncertainty) are firmly suppressed by the economic push factors (incentives, stakeholder demand), which do
not fully negate the former but only partially counteract them. This trend supports the integrated theoretical
framework which conceptualizes sustainability adoption as a process constrained economically by factors that
limit it as well as those that enable it.

Notably, the prevalence of the cost and risk factors indicates that voluntary adoption through awareness only
will not have a meaningful change in the imminent future. Rather, it needs changes to the nature of structural
economic interventions, including lifecycle-based procurement policy, the introduction of compulsory
sustainability requirements in state projects, and the growth of the green financing sector. The findings also
contribute to the explanation of why the sustainability policies in Pakistan have not reached project level
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impacts despite the growing formal commitments.

The research has a number of significant implications to the literature. First, it presents quantitative empirical
information in a developing-country context where the evidence on this is not available. Second, it
incorporates various theoretical viewpoints to describe adoption behavior and shows how economic variables
make fundamental constructs in TBL, Stakeholder Theory and Diffusion of Innovation theory become
operational. Third, the study concentrates on practitioner-level information because of its focus on project
engineers, which is frequently absent in policy-based studies.

The results also conflict with over-optimistic formulations in some sectors of the sustainability literature that
awareness and technical preparedness can be sufficient to trigger adoption. Rather, the findings restate the
fact that sustainability in construction is essentially an economical choice especially in a situation where there
are financial limitations and ineffective institutional implementation.

This paper analyzed factors that affect economic factors in making a construction project in Punjab, Pakistan
environmentally friendly. The research relied on an integrated framework based on Triple Bottom Line,
Stakeholder Theory, and Diffusion of Innovation as the background information, with an empirical
experiment on how perceived cost, financial incentives, uncertainty about the return on investment (ROI), and
demand by the stakeholders influence the sustainability adoption among the project level. The findings reveal
that economic factors are the key: high initial costs and uncertainty of ROI are inhibitive factors, whereas
financial incentives and demand by the stakeholders have a positive yet asymmetric impact. Interestingly,
cost sensitivity proved to be the strongest obstacle that highlights the primacy of short-term monetary
considerations in project decisions in a market with limited resources.

The results show that the adoption of sustainability in the construction industry in Punjab will not be able to
scale on voluntary and awareness-based interventions. Rather, the results of adoption are closely intertwined
with financial frameworks, risk attitude, and market indications. The quantitative measurement of the relative
magnitude of these economic effects, the study offers solid evidence to fill a critical void in the sustainability
research on Pakistan and contribute to the knowledge on how economic realities may or may not convert
sustainability aspirations to (or away) practice.

Implications of the results to the policymakers and the stakeholders in the industry are clear. The first one is
the prioritization of cost-offsetting mechanisms. Specific subsidies, tax credits and concessional finance that
explicitly lower initial capital expenditure would have a significant effect on adoption behavior, particularly
in the case where they are designed in predictable and easy to use way. Second, ROI uncertainty should be
developed using policies to enhance information transparency. Perceived risk can be reduced by publicly
backed demonstration projects, post-occupancy performance disclosure and standardized lifecycle costing in
procurement which boosts confidence in long-term returns. Third, public procurement reform is an effective
lever: introducing lifecycle value requirements and minimum sustainability in the case of public projects can
generate demand in large scale, drive supply chains, and make sustainability standard. lastly, there is the
requirement of market development and creation of market awareness especially to the private clients to
reinforce stakeholder demand and to supplement the financial instruments.

To practitioners, the results indicate that the adoption of lifecycle costing in the internal operation of decision
making and initial involvement in the accessible financing tools can alleviate the economic barriers. This
transition could be facilitated through industry associations and professional bodies that help in providing
information about the cost-benefit evidence and access to green finance.

There are a number of limitations that must be noted. The paper is based on cross-sectional survey data, and
this restricts the causation and captures perceptions at one point in time. The sample contains project engineers
in Punjab; although it was suitable to provide an insight into the operations, the opinions of clients, financiers,
and regulators were not explicitly sampled. Also, the adoption of sustainability was considered on a self-
reported basis, and it is prone to bias in answers. Though controls and validated measures were applied, the
future research might triangulate survey responses by project documentation or certification data.
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This study can be expanded in a number of directions in future. Longitudinal designs would enable evaluation
of the changing adoption owing to maturity of policies and financing instruments. The moderators (which
might differ between provinces or countries) could be tested through comparative studies across provinces or
countries. Other studies should also discuss the design of instruments- how different instruments compare in
stimulating activity- in particular, subsidizing versus concessional loans, guarantees versus procurement
mandates and investigate interaction effects (e.g., whether incentives have a stronger moderating impact on
cost sensitivity of small firms). Lastly, involving the views of clients and financiers may be a better way to
have a complete picture of market forces that drive sustainable construction adoption.
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