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The role to mitigate climate change issue should be embark among youth. This study 
examines the effects of green technology policy on climate change awareness of youth 
in Sabah, Malaysia. Using a random sampling method, this study involved 254 
respondents from four areas of Sabah namely Tawau, Lahad Datu, Sandakan, and Kota 
Kinabalu. This study used two approaches which are i) probit model and ii) two-stage 
least squares method. We find a positive effect between youth’ positive perceptions on 
green technology policy on their climate change awareness. In addition, the effect 
becomes five times higher when we address the endogeneity problem in model 
estimation using the two-stage least squares method and identification strategy based 
on the prospect theory. This study has highlighted the great impact of youth in 
implementing green technology to reduce climate change issues in Malaysia in general. 
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1. Introduction 
 

Climate change is a global’s decades environmental issues, and hence a critical topic that requires 
up-to-date analysis and the best possible inferences. Climate change has a pronounced effect, such 
as droughts, floods, and so on. Awareness of the importance of green technology in climate change 
is increasingly being explored. The use of green materials to preserve the environment is good by 
using sustainable green building development by Yee et al., [1]. Zulkifli et al., [2] designed and 
developed a GSM cloud-based multi-sensor system to monitor river health; to provide clean water 
and protect underwater life. The use of green LEDs in field studies in northern Malaysia were proven 
to accelerate fish growth by 30-40%, reducing the dependency on commercial food by 30 % and 
reducing the harvesting cycle by 20% [3]. Ha et al., [4] identified the factors affecting the willingness 
of public on buying green residential property. The results of this study could contribute young 
generation focus on own health and comfortable life. Nanotechnology research by Hamrayev et al., 
[5] used synthesis of nanoparticle from green chemistry pathways which reduces the utilization and 
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exposure of toxic chemical to the environment. This is not only the role of the national government, 
but individual especially youths should be involved to combat it as youths are the future catalyst for 
Malaysian sustainability development. As defined by the World Business Council for Sustainable 
Development (WBCSD), sustainable development is a form of progress that meets the needs of the 
present without compromising the ability of future generations to meet their needs.  

Among independent organisations that examines the ranking of countries’ performance on 
sustainability issues-including climate change is the Yale Center for Environmental Law & Policy. 
Figure 1 shows the data of the relationship between climate change and overall EPI scores for 
Southeast Asia countries by Wendling et al., [6]. It shows that Malaysia underperform developed 
economies countries such as Singapore and Brunei Darussalam as well as less developed countries-
Timor-Leste. These low scores stress that Malaysia must continuously make efforts in mitigating the 
greenhouse gas emissions that have been identified contribute largely to the climate change scores. 
In addition, the World Economic Forum and past studies highlight that increasing phenomenon such 
as natural disasters and severe weather was a sign of failure of climate change mitigation and 
adoption [7-9]. Hence, it poses urgent challenges to many parties to encounter these issues 
persistently. 

 

 
Fig. 1. The relationship between climate change and overall EPI scores in 2022, by Southeast Asia 
countries 
 
In Malaysia, the introduction of the National Green Technology Policy (NGTP) is the first approach 

by the government to embed green technology implementation. It aims to embark green technology 
applications in four main sectors which are energy, environment, economy, and social. The NGTP 
creates a framework to which accelerate the national economy and promote sustainable 
development. Several initiatives have been implemented including the introduction of new green 
technology policy namely the Green Technology Master Plan (GTMP) Malaysia 2017-2030 which 
enhancing the NGTP achievement. Conducting green campaign to promote green consumerism is 
among other initiatives from the policy. However, its effects on youths’ awareness as the future 
catalyst for national development is still ambiguous-particularly in Sabah.  
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Youth are powerful change makers with unique insight that are often overlooked [10,11]. Their 
involvement in promoting environmental sustainability is critical for policy implementation and 
dealing with long-term change. In Malaysia context, youth make up a large section of the population 
and have a big impact on the country’s social and environmental problems [11]. Therefore, 
understand what motivates pro-environmental behaviour among the youth is crucial. In relation to 
that, the Sabah government has introduced a few strategies to embark it youths’ potential to mitigate 
environmental issues to the optimal level. For example, through the Sabah State Youth Strategic 
Development Plan and the Sabah Youth Policy. However, study on youths perspective in Sabah is very 
limited. For instance, Jainudin et al., [12] and Mahat et al., [13] both have examined the level of green 
technology awareness in construction community.  

Green technology development is affected by market effectiveness [14]. A less effective policy 
will slow down its further implementation such as in the form of investment in development and 
diffusion of new environmentally beneficial technologies. Market effectiveness or desirable 
outcomes may affect youth attitudes toward green technology. Eckstein et al., [15] show the 
evidence of how youth’s risk in schooling can be mitigated by better school experiences. Their 
perspective followed along with their experience. This is likely related to the prospect theory by 
Kahneman and Mercure [16] which explains how an individual makes decisions based on risk 
conditions. Thus, in this study, we assume that as a youngster, our respondents are a risk-averse 
person which reacts according to their expected plausible utility only. Knobloch and Mercure [17] 
show the significant effects of behavioural factors- the outcomes, towards expected green 
technology adoption rates. To take into account this expected utility or outcomes of green 
technology, we conduct a two-stage least squares method in the estimation. Using the method, we 
can examine simultaneously the output and inputs of green technology implementations. We mainly 
only focus on i) green technology efficacy (proxy by youths perspective on the introduction of green 
technology implementation) or initial settings as the input and ii) green technology policy 
effectiveness and efficiency (proxy by youths perspective on how effective the enforcements and 
how friendly the regulation enforcement) as the outputs. In general, findings from this study 
highlights that green technology policies or programmes should be enhanced as it is significantly 
contributed to better environmental protection or climate change awareness among youth. 

The rest of the paper is organised as follows. The next section describes briefly the theory related 
to the identification strategy of this study. It is followed by a data and methodology section, empirical 
results and discussions, and ends with a conclusion section. 

 
1.1 The Prospect Theory 

      
The prospect theory discusses how an individual may make a decision not according to his or her 

expectation of utility maximisation [16]. This is because the individual has placed other 
considerations above utility. Cohen et al., [18] discussed two types of individual behavior under risk 
and uncertainty: risk averse and risk taker. The risk-averse person will take action up to their plausible 
value only. Returning to this paper’s context, here we assume that as a youngster many of them are 
categorised as risk aversion individuals. Their attitudes on green technology policy are based on the 
plausible outcomes which is how effective and efficient the policy implementation has been.   

 
2. Data and Methodology  

 
Referring to the definition of Sabah youth by the Malaysian Youth Development Research 

Institute, youth refers to individuals between the ages of 15 and 40. For this study, a total of 254 
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youths have involved in the survey of this study which we categorised into youth below 20 years old, 
youth between 20-30 years, and youth above 30 years. The sample size fulfilled Krejcie and Morgan’s  
[19] sample size suggestions. The respondents were randomly selected from urban and rural areas 
of Sabah including Kota Kinabalu, Sandakan, Lahad Datu, and Tawau. The selection of these areas 
was made based on population density and accessibility. The areas also were among the most 
popular tourist destinations in Sabah. Saifullah et al., [20] show the importance to investigate 
environmental issues in urban or popular areas as they tend to have vast development and green 
practices are needed. 

 
2.1 Empirical Strategy 

 
The climate change awareness model was examined using two methods: i) probit method, and ii) 

two-step least squares (2SLS) method. The probit model at an individual level can be written as 
follows: 
 
𝑆! = 	𝛼 + 	𝛽𝑋! + 𝛾"𝐷!" +	𝜇!             (1) 
 
where 𝑆! is the dummy measure of youth 𝑖’s climate change awareness (proxy by how an individual 
is aware about environmental protection) with one equal to high and zero equal to low, 𝑋! is the 
vector of youth’s perceptions on green technology policy efficacy - performance under ideal and 
controlled circumstances, 𝐷!" is the vector of 𝑗 control variables of youth characteristics, 𝛼 is the 
intercept, 𝛽 and 𝛾" are the parameters, and 𝜇! is the error term.  

The two-stage least squares model (2SLS) has two stages. The first-stage is: 
 

𝑋! = 	𝛿 + 	𝜌𝑌!# +	𝜀!              (2) 
  

where 𝑌!# for 𝑘=1,…,q are the q instruments for 𝑋! of Eq. (1), that is youths’ perceptions on green 
technology effectiveness and efficiency - results in a real-world setting, 𝛿 is the intercept, 𝜌 is the 
parameter, and 𝜀! is the error term. Our identification strategy followed the prospect theory, where 
we expect that green technology policy outcomes in the real world may affect an individual’s 
perceptions of its introduction. The outcomes will become the limit for the individual decision-
making process. In addition, a risk-averse person may act according to the plausible outcomes only.  

While the second-stage is:  
 

𝑆! = 	𝛼 + 𝛽𝑋/! + 𝛾"𝐷!" +	𝜇!             (3) 
 
where 𝑋/! is the predicted value of 𝑋 from Eq. (2).  

To test the validity of the 2SLS model, three post-estimations were conducted: i) the significance 
of the Wu-Hausman F-statistics [21,22]; ii) the F-statistics of first-stage regression [23,24]; iii) the 𝑋$ 
statistics of Sargan [25].  

 
3. Results and Discussions  

 
This section begins with a report on the percentage of youths’ consciousness or knowledge of 

green technology policy in Malaysia. It then presents the findings of the main objective of this paper.  
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3.1 Youth Consciousness or Knowledge on Green Technology Policy in Malaysia 
 
Figure 2 shows the percentage of youths’ consciousness or knowledge on ten main green 

technology policies or programmes in Malaysia. Overall, a majority (72 percent) of youths are 
conscious or ever heard about and have some knowledge on the current National Green Technology 
Policy, followed by the Green Technology Financing Scheme (54 percent) and the National Policy on 
Climate Change (57 percent). However, only 17 percent of youths are aware of the implementation 
of Feed-in-Tariff for Renewable Energy in Malaysia.  

 

 
Fig. 2. Percentage of youth consciousness on green technology policies or programmes 

 
Based on the age range of youth, we found that youth under 20 years old were prone to know or 

ever heard about the Investment Tax Allowance, and youth between 20 to 30 years old and above 
30 years old respectively majorly know about the National Green Technology Policy. To note that, all 
categories of youth age have low knowledge of the Feed-in-Tariff policy. The low percentage of 
youths who know about the Feed-in-Tariff might be due to its characteristics which are costly and 
suitable for industrial sectors or high-income families. On the other hand, a high percentage for the 
National Green Technology Policy is potentially due to its characteristics that target many parties 
including those from different areas and age groups. A high percentage of youths who are aware of 
current green technology policy shows a positive indicator for Malaysia's movement towards a 
sustainable development country.   

 
3.2 Effects of Youth Perception on Green Technology Policy on Climate Change Awareness 

 
Table 1 shows the effects of youths’ perceptions on green technology policy on climate change 

awareness using the probit method and two-stage least squares method (2SLS). The findings of the 
probit model in marginal effects were presented in column (1), while columns (2) and (3) were the 
findings of the two-stage least squares model. The post-estimation results of the 2SLS model were 
reported at the bottom section of Table 1. Only youth aged 20-30 years show significant effects and 
thus the other age group categories of youth are omitted for simplicity.   

For youth aged 20 to 30 year-old category, both the probit and 2SLS models show positive effects 
of green technology policy efficacy on youth awareness on climate change. The impact is pronounced 
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when the endogeneity bias in the probit model is addressed using the 2SLS model. The 2SLS model 
estimates are valid to be interpreted as all post-estimations results of the model are satisfied. It 
shows that the findings followed the prospect theory where perceptions of youth in Sabah on green 
technology introduction increase only if they increase their perception of green technology 
implementation outcomes. The findings also are in line with the theory of planned behaviour, where 
behaviours are perceived from attitudes [26], here it reflects youths’ perspectives on climate change 
awareness.   

The findings coincide with previous studies on climate change awareness in different settings of 
industries and countries. For instance, work by Nguyen [27] using data for mining enterprises in 
Vietnam finds evidence of the important role of government bodies in boosting environmental 
consciousness; work by Hossain et al., [28] finds a positive relationship between green technology 
and environmental awareness in manufacturing SMEs in Bangladesh; and study by Yu et al., [29] finds 
both consumer environmental awareness and subsidy policy are crucial to produce optimal 
production in automobile industry. However, the finding contradicts with study in the urban setting 
of Kuala Lumpur, Malaysia by Saifullah et al., [20] who found a negative effect of green technology 
on environmental awareness. They found that only green products and government policies have a 
direct influence on environmental awareness and suggest for the government to encourage 
incentives on both aspects among the youngster.    
 
Table 1 
Estimates of youths’ perceptions of green technology policy on climate change awareness 

Dependent variable:  
High climate change awareness (=1) 

(1) (2) (3) 
Probit model 2SLS model 2SLS model 

High perceptions on green technology policy efficacy (=1) 0.258*** 1.004*** 1.253*** 
 (0.073) (0.301) (0.319) 
Male (=1) 0.072 0.169 0.204* 
 (0.078) (0.114) (0.122) 
Level of education (base: No formal or primary)    
  Secondary 0.945*** -0.203 -0.314 
 (0.193) (0.206) (0.214) 
  Tertiary 0.959*** -0.086 -0.160 
 (0.182) (0.145) (0.155) 
Location (base: Kota Kinabalu)    
  Tawau 0.045 -0.032 -0.054 
 (0.081) (0.119) (0.133) 
  Lahad Datu 0.019 0.067 0.086 
 (0.100) (0.114) (0.128) 
  Sandakan 0.053 0.067 0.073 
 (0.081) (0.079) (0.091) 
Constant  0.032 0.054 
  (0.119) (0.133) 
First-stage estimates:    
Dependent variable: High perceptions on green technology policy efficacy (=1) 
High perceptions on green technology policy effectiveness (=1)  0.332*** 0.313*** 
  (0.087) (0.081) 
High perceptions on green technology policy efficiency (=1)   0.146** 
   (0.075) 
Observations 144 144 144 
Wu-Hausmann F-statistics (p-value)  0.006 0.000 
F-statistics of first-stage estimates  14.519 9.403 
Sargan chi-squared statistics (p-value)   0.064 
Notes: Standard errors in parentheses. Significance levels: * p < .1, ** p < .05, *** p < .01.  
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Figure 3 shows the conceptual framework that might help the government in particular in 
developing future actions in framing the next phase of national green technology policy involving 
youths. In general, the framework follows the prospect theory and risk-averse individual behaviour 
that shows how youths’ climate change awareness is perceived from their perceptions of green 
technology policy given better technology policy implementation outcomes. 

 

 
Fig. 3. Conceptual link between climate change awareness and green technology policy 

 
Table 2 and Table 3 show the effects of green technology policy efficacy on youth awareness on 

climate change based on gender and location respectively. Similar to the findings in Table 1, we found 
positive effects of green technology on youths’ climate change awareness. Expectedly females 
compared to males’ high perception on green technology policy contribute significantly to their high 
climate change awareness. Also, youths who live in highly concentrated locations such as Kota 
Kinabalu and Sandakan have better climate change awareness when there are positive exposures of 
green technology policy outcomes. 

 
Table 2 
Estimates of the climate change awareness model by gender 

Dependent variable:  
High climate change awareness (=1) 

(1) (2) (3) (4) (5) (6) 
Probit model 2SLS model  2SLS model 
Male  Female Male  Female Male  Female 

High perceptions on green technology policy  1.444*** 0.206*** 6.308 2.212 0.480** 0.743*** 
efficacy (=1) (0.377) (0.076) (5.628) (1.380) (0.209) (0.221) 
Level of education (base: No formal or primary)       
  Secondary -0.174 0.962*** -0.871 -0.325 0.088 -0.006 
 (0.119) (0.218) (0.688) (0.222) (0.155) (0.160) 
  Tertiary  0.923***   0.082 0.016 
  (0.202)   (0.110) (0.118) 
Location (base: Kota Kinabalu)       
  Tawau -1.087*** 0.075 -2.291 -0.769 0.055 0.046 
 (0.298) (0.086) (2.721) (0.676) (0.101) (0.114) 
  Lahad Datu 0.123 -0.058 0.843 0.297 -0.024 -0.016 
 (0.140) (0.128) (0.698) (0.258) (0.087) (0.098) 
  Sandakan -0.028 0.119 0.693 0.147 0.124 0.111 
 (0.147) (0.091) (0.652) (0.243) (0.096) (0.094) 
Constant   -0.158 0.116 -0.055 -0.046 
   (0.331) (0.144) (0.101) (0.114) 
First-stage estimates:       
Dependent variable: High green technology policy (=1)      
High perceptions on green technology policy    0.154 -0.041 0.388** 0.382 
effectiveness (=1)   (0.150) (0.045) (0.100) (0.092) 

Youth climate change 
awareness

Youth perception on green 
technology efficacy

Youth perception on green 
technology effectiveness

Youth perception on green 
technology efficiency
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High perceptions on green technology policy     0.384  0.150 
efficiency (=1)    (0.222)  (0.076) 
Observations 41 103 41 103 41 103 
Wu-Hausmann F-statistics (p-value)   0.004 0.145 0.164 0.007 
F-statistics of first-stage estimates   1.091 1.818 15.124 10.116 
Sargan chi-squared statistics (p-value)    0.040  0.004 
Notes: Standard errors in parentheses. Significance levels: * p < .1, ** p < .05, *** p < .01.  

 
Table 3 
Estimates of the climate change awareness model by location 

Dependent variable:  
High climate change awareness (=1) 

(1) (2) (3) (4) 
Kota 
Kinabalu 

Sandakan Lahad 
Datu 

Tawau 

High perceptions on green technology policy efficacy (=1) 1.526*** 1.184*** 2.679 -0.516 
 (0.584) (0.260) (3.902) (0.515) 
Male (=1) 0.398* 0.224 0.857 0.133 
 (0.223) (0.207) (1.139) (0.321) 
Level of education (base: No formal or primary) 
  Secondary -0.412 -0.264 -0.429 0.448** 
 (0.278) (0.167) (1.158) (0.197) 
  Tertiary    0.331* 
    (0.172) 
First-stage estimates:     
Dependent variable: High perceptions on green technology policy efficacy (=1) 
High perceptions on green technology policy effectiveness (=1) 0.259** 0.775*** 0.135 0.319 
 (0.125) (0.164) (0.208) (0.204) 
High perceptions on green technology policy efficiency (=1)    -0.016 
    (0.152) 
Observations 59 27 18 40 
Wu-Hausmann F-statistics (p-value) 0.011 0.058 0.182 0.163 
F-statistics of first-stage estimates 4.356 23.477 0.456 1.397 
Sargan chi-squared statistics (p-value)    0.036 
Notes: Standard errors in parentheses. Significance levels: * p < .1, ** p < .05, *** p < .01. 

 
These findings show that green technology policy implementation relies on the ‘bottom-up’ of 

green technology effectiveness and efficiency. Youth especially those in concentrated locations and 
females prefer an evidence-oriented approach rather than the formalised approach. Stokes [30] has 
highlighted the importance of bottom-up self-selection and recommendations of customers and 
other influence groups, rather than relying on the traditional ways in entrepreneurial marketing 
contexts. It implies that exposure to green technology practices should be upgraded into an evidence 
approach to increase youth awareness on climate change. 

 
4. Conclusions  

 
Climate change is a more than decades national and global issue. It needs everyone’s role to 

combat it. This study focuses on examining youths’ role in combating the issues by examining their 
perceptions of green technology policy on awareness of climate change.   

This study found significant positive effects of green technology policy on youth awareness of 
climate change. In addition, the effects become five times higher when we assume that youth react 
based on their expected utility only. This study also found that female youth in highly concentrated 
locations have a significant role in reducing environmental issues in Sabah. Further studies are 
suggested to explore the climate change awareness model by considering these sociodemographic 
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contexts in other settings such as by types of green technology initiatives or industries (see Mahat et 
al., [8]), as the target of each initiative differs, to produce appropriate policy responses. Finally, this 
study highlights that green technology policies or programmes should be enhanced as it is 
significantly contributed to better environmental protection or climate change awareness in 
particular. It also coincides with the current National Green Technology Master Plan’s initiatives to 
promote sustainable development in Malaysia [31]. 
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