
TRANSACTIONSNASTPHL
ISSN 0115-8848 (print)
ISSN 2815-2042 (online)

https://transactions.nast.ph/

Transactions NAST PHL Vol. 47 (2025)
doi.org/10.57043/transnastphl.2025.5583

Correspondence:
Alvin B. Culaba
alvin.culaba@dlsu.edu.ph

Citation
Culaba AB, Diamante DJR, 
& Promentilla MAB. 2025. 
Assessing the barriers to nuclear 
power development in the 
Philippines using the DEMATEL 
approach. Transactions NAST 
PHL 47: doi.org/10.57043/
transnastphl.2025.5583

Copyright
© 2025 Culaba et al.

ORCID
Alvin B. Culaba
https://orcid.org/0000-0001-9588-
0909

Assessing the Barriers to Nuclear 
Power Development in the 
Philippines using the DEMATEL 
Approach
Alvin B. Culaba1,2,3, Darius Joseph R. Diamante2, 
Michael Angelo B. Promentilla2,4

1National Academy of Science and Technology Philippines
2Center for Engineering and Sustainable Development Research, De La Salle University
3Department of Mechanical Engineering, De La Salle University
4Department of Chemical Engineering, De La Salle University

Nuclear power is increasingly recognized as a viable low-emission energy 
source, with the potential to enhance energy security and sustainability. In 
the context of the Philippines, integrating nuclear power into the energy mix 
presents a complex challenge due to numerous barriers spanning technical, 
political, economic, and social dimensions. This study aims to evaluate the 
interdependencies among these barriers using the Decision-Making Trial 
and Evaluation Laboratory (DEMATEL) method. A total of eight (8) barriers 
were identified through expert consultations and literature reviews, and 
their causal relationships were analyzed to determine key drivers and effects. 
Results revealed that “Political and Policy Barriers,” “Economic and Financial 
Barriers,” and “Technological and Technical Barriers” are critical to enabling 
nuclear power adoption. Political and policy factors emerged as the most 
prominent, emphasizing the need for a robust regulatory framework and 
political stability. Economic and financial considerations were identified as 
core barriers, with cost-effectiveness and innovative financing mechanisms 
being pivotal to public acceptance and regulatory support. Technological 
and technical barriers, while less prominent, were key drivers influencing 
the overall system, highlighting the importance of reliable technologies, 
supply chains, and waste management. The findings highlight the need for 
integrated policy recommendations focused on regulatory clarity, financial 
viability, and technical preparedness to overcome the challenges of nuclear 
power adoption in the Philippines.
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I. INTRODUCTION 

Climate change, largely driven by global warming, 
is a pressing global challenge, with the power sector 
accounting for over 40% of energy-related emissions 
worldwide (International Atomic Energy Agency 2022). 
In the Philippines, the energy sector is predominantly 
reliant on fossil fuels, with coal (62.5%), natural gas 
(14.1%), and oil-based sources (1.1%) comprising the 
majority of the electricity generation mix. Renewable 
energy (RE), despite its growing role, contributed only 
22.3% as of 2023 (Department of Energy 2024a). This 
dependence on fossil fuels persists alongside an annual 
5.5% increase in electricity demand. By 2022, the 
country’s total greenhouse gas (GHG) emissions reached 
135.7 million tons of CO2-equivalent (MtCO2e), reflecting 
a 4% increase from the previous year, with over 56% of 
these emissions attributed to power generation.

The Philippine Department of Energy (DOE), through 
its Philippine Energy Plan (PEP) 2023–2050, has outlined 
a roadmap to transitioning toward cleaner energy 
sources. This strategy is anchored on the pillars of energy 
security, economic growth, and the country’s Nationally 
Determined Contributions (NDC) commitment to a 75% 
reduction in cumulative GHG emissions based on the PEP 
2018–2022 baseline (Department of Energy 2024b). A 
critical component of this transition involves increasing 
the share of renewable energy to over 50% of the 
electricity generation mix by 2050. Key initiatives include 
harnessing onshore and offshore wind resources, scaling 
up solar photovoltaic (PV) installations, and raising RE 
contributions to 65–70.7% under clean energy scenarios 
(CES). Notably, the plan introduces nuclear energy as a 
phased approach, targeting 1.2 gigawatts (GW) by 2032, 
2.4 GW by 2035, and 4.8 GW by 2050. The 2022 issuance 
of Executive Order No. 164 solidified the country’s 
commitment to a National Position on a Nuclear Energy 
Program (NEP), addressing economic, political, social, 
and environmental objectives.

The development of nuclear power in the Philippines 
dates back to the 1970s, when the government 
initiated the construction of the Bataan Nuclear Power 
Plant (BNPP) in response to the global oil crisis and 
rising energy demands. Completed in 1984 during the 
Marcos administration, the 623-MW plant was never 
commissioned due to mounting concerns (Navarro 
2022). Several barriers have hindered the country’s 
nuclear development. Politically, the absence of a 
consistent national position has created uncertainty and 
stalled long-term planning, a situation exacerbated by 
frequent leadership transitions and public opposition 
(Andal et al. 2022). On the policy and institutional front, 
gaps persist in regulatory frameworks and investment 
facilitation, while outdated laws complicate compliance 
with international nuclear safety standards (Navarro 
2022). Technical and environmental concerns also 
remain unresolved, particularly regarding site safety 
and waste management at the BNPP site (Navarro 
2022). Geological assessments indicate that the plant 
likely sits on an active fault line within the potentially 
active Natib Volcano, with volcanic hazards including 
pyroclastic deposits and radon emissions posing 
significant risks (Lagmay et al. 2012). Socially, the lack 
of public awareness, negative perceptions, and the 
influence of religious and civil society groups have 
further contributed to resistance to nuclear initiatives 
(Andal et al. 2022). Despite recurring discussions about 
reviving the plant, it has remained in preservation mode 
for decades, incurring annual maintenance costs with no 
power output. 

Globally, nuclear power has attracted increasing 
interest among developing nations. As the second-
largest low-emission energy source after hydropower, it 
offers advantages such as high availability, operational 
flexibility for baseload power, and potential contributions 
to a secure, diverse, and sustainable energy mix 
(International Atomic Energy Agency 2022; International 
Energy Agency 2022). While technically non-renewable, 
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nuclear power is significantly more energy-dense 
compared to other sources (Nøland et al. 2022). Its 
low-carbon profile is comparable to, or even surpasses, 
renewable energy in CO2 reduction capabilities (Liu et 
al. 2023). According to the United Nations Economic 
Commission for Europe (UNECE) (2021), the lifecycle 
GHG emissions of nuclear power range from 5.1 to 6.4 g 
CO2-eq/kWh, significantly lower than coal (751–1095 g 
CO2-eq/kWh), hydropower (6–147 g CO2-eq/kWh), solar 
PV (8–83 g CO2-eq/kWh), and wind energy (7.8–23 g 
CO2-eq/kWh). Currently, more than 400 nuclear reactors 
in 31 countries generate approximately 10% of global 
electricity (International Atomic Energy Agency 2023). 
The adoption of nuclear energy is increasingly explored 
for its dual benefits of environmental sustainability and 
energy reliability.

Despite its advantages, the transition to low-carbon 
technologies in developing countries faces numerous 
challenges, including inadequate grid infrastructure, 
limited investment capacity coupled with high country-
risk factors, and low electrification rates (International 
Atomic Energy Agency 2023). Establishing nuclear power 
presents an additional layer of complexity, with barriers 
spanning technological, regulatory, social, economic, 
environmental, and energy security dimensions. These 
barriers often interact in intricate ways, making their 
resolution a “wicked problem” requiring a problematique 
approach to uncover the systemic interdependencies.

In light of these challenges, this study aims to:

1.	 identify the key drivers among the barriers to 
nuclear power development;

2.	 evaluate the interdependencies among these 
barriers; and

3.	 provide policy recommendations based on the 
analysis.

Given the multifaceted challenges of establishing 
nuclear power in the country, where numerous factors 
appear equally urgent and critical, this study plays a 
pivotal role in highlighting the intricate interdependencies 
among these factors. The study provides a structured 
framework for identifying which elements of nuclear 
power development are most critical to the system as 
a whole by systematically evaluating how these factors 
influence one another. This prioritization is essential for 
ensuring that policy and strategic efforts are directed 
toward addressing the most impactful components, 

thereby facilitating a more effective and sustainable 
approach to advancing nuclear energy in the Philippines.

While the Philippines possesses an existing but 
dormant nuclear facility, this study focuses exclusively 
on evaluating the barriers to new nuclear power 
development. It aims to identify and analyze the 
interrelated factors that continue to impede progress, 
recognizing that future deployment must overcome 
legacy challenges while aligning with modern energy, 
safety, and governance standards.

II. METHODS

The Decision-Making Trial and Evaluation Laboratory 
(DEMATEL) method was developed in 1971 by the 
Battelle Memorial Institute’s Geneva Research Center 
(Gabus and Fontela 1972). This methodology evaluates 
the cause-and-effect interrelationships among factors 
or criteria, thereby identifying the key drivers of the 
problem (Si et al. 2018). There are six main steps to the 
DEMATEL methodology.

Step 1: Define the problem and identify the criteria

The classical DEMATEL methodology begins with 
identifying the main problem around which the structure 
will be designed. Si et al. (2018) identified three main 
types of DEMATEL research based on purpose: 

1.	 to clarify the interrelationships between key 
factors or criteria (Hsieh and Yeh 2015);

2.	 to identify key factors based on causal 
relationships and the degrees of interrelationship 
between them (Bacudio et al. 2016); and

3.	 to determine criteria weights by analyzing the 
interrelationships and impact levels of criteria (Cebi 
2013).

Once the main problem and objectives of the study 
are established, relevant factors influencing the problem 
are identified. The factors are then validated through 
literature reviews and/or expert consultations, such 
as Focus Group Discussions (FGDs), Key Informant 
Interviews (KIIs), or the Delphi technique, among others 
(Si et al. 2018). Step 1 concludes with identifying n 
factors that influence the problem. 
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Step 2: Generate the direct influence matrix (Z)

The DEMATEL technique relies on critical decision-
making and judgement of experts who have access to 
a large amount of reliable information, and who can 
exert influence on actions related to the issues (Fontela 
and Gabus 1974). For  factors  ,  
experts are asked  pairwise questions to quantify 
the direct influence of factor  on factor  using a 
linguistic scale (Si et al. 2018), such as the following: 0 
– no influence; 1 – low influence; 2 – medium influence; 
3 – high influence; and 4 – very high influence. An 
individual direct influence matrix  is formed from the 
responses of the  expert such that each   represents 
the judgement of expert  pertaining to how much  
affects . The principal diagonal elements are set to 
zero to represent no initial influence of a factor on itself. 
The group Direct Influence Matrix  is obtained 
by aggregating the responses of  experts by obtaining 
the arithmetic mean of each matrix element as shown 
in Eq. 1 (Si et al. 2018).

Step 3: Normalize to establish the initial influence 
matrix (D) 

The normalization factor s is obtained by solving for 
the larger value of the maximum row and column sums 
of the Direct Influence Matrix Z as shown in Eq. 2 (Si et 
al. 2018).

Eq. 1

Eq. 2

Eq. 3

Eq. 4

Matrix Z is then divided by the value of s to establish 
the Initial Influence Matrix D (Si et al. 2018). All row and 
column sums of Matrix D, as the matrix elements, are less 
than 1 upon normalization, except for the maximum row 
or column sum that corresponds to the normalization 
factor s, which should be equal to 1.

Step 4: Solve for the total influence matrix (T) 

Through the concept of Power Series Convergence, 
the Total Influence Matrix  is computed 
by adding all the direct and indirect factor influences 
using the Initial Influence Matrix D, or using the derived 
inverse matrix formula, where  is an identity matrix as 
in Eq. 4 (Si et al. 2018). Element  represents both the 
direct and indirect influence of factor  on factor .

Step 5: Determine the cause/effect relationship and 
derive the inner dependence matrix (T’) 

The row and column sums of the Total Influence\
Matrix T are computed to obtain vectors  and 
, respectively, where  represents the total direct 
and indirect influences of  on all other factors in the 
system, and  represents the total direct and indirect 
influences  received from all other factors (Si et 
al. 2018). Taking the sum of  and  solves for the 
Prominence of a factor , which illustrates the 
overall strength of influence of a factor, representing 
its degree of central role within a system. On the other 
hand, the difference of  and  solves for the Relation 
of a factor , which shows the net effect, or 
directional impact, a factor contributes to the system. 
If  is positive, then  is a causal factor that has 
a net influence on other factors. If  is negative, 
then  is an effect factor that is being influenced by 
other factors (Si et al. 2018).

Subsequently, the Threshold Value  is calculated 
by averaging all elements in the Total Influence Matrix 
T. To create the Inner Dependence Matrix T’, all values 
in Matrix T that meet or exceed  are kept while the 
remaining values are set to zero (Si et al. 2018).
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Step 6: Plot the influence relation map (IRM) and 
complete the diagraph 

The Influence Relation Map (IRM) is constructed into 
four quadrants divided by the x-axis and the mean of 
the  values, as shown in Figure 1 (Si et al. 2018). 
Each quadrant holds factors with four combinations of 
high and low prominence and relation values. Factors 
are plotted onto the IRM using prominence as the 
x-coordinate and relation as the y-coordinate. Then, 
the digraph is illustrated using the Inner Dependence 
Matrix T’ values and arrows, such that the direction 
of influence is represented by an arrowhead. If a T’ 
value for the influence of  on  is beyond the , 
then the arrow must originate from  then terminate 
with an arrowhead at , illustrating a uni-directional 
relationship. Moreover, if the T’ value for the influence 
of  on  is also beyond the , then a bi-directional 
relationship exists and is illustrated by arrowheads at 
both ends of the line.

III. RESULTS AND DISCUSSION

The goal or objective considered in the study is 
to “adopt nuclear power in the Philippine energy 
mix.” The DEMATEL methodology was employed to 
determine key barriers to nuclear power development. 
This was accomplished by analyzing the cause-effect 
relationships and the extent of interconnectedness 
among these barriers. Barriers were identified primarily 
via expert consultation through FGDs and KIIs, as well 
as a comprehensive literature review. The barriers are 
summarized in Table 1. 

Figure 1. Influence Relation Map structure (adapted from Si et al. (2018))
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Barriers Definition Key References
B1 Social and Socio-

ecological Barriers
This dimension focuses on societal 
attitudes, perceptions, and ecological 
impacts related to technology or policy. 
Factors include public education, 
community engagement, and 
environmental considerations.

(Andal et al. 2022)
(Islam et al. 2021)
(Karim et al. 2018)
(Kosai and Yamasue 
2019)
(Poumadère et al. 2011)

B2 Political and Policy 
Barriers

This dimension encompasses the 
political landscape and policy framework 
surrounding the technology or policy. 
Factors include policy development, 
political stability, regulatory 
environments, and international 
relations.

(Andal et al. 2022)
(Poumadère et al. 2011)
(Testoni et al. 2021) 

B3 Economic and 
Financial Barriers

This dimension addresses the financial 
feasibility and economic viability 
of the technology or policy. Factors 
include financing mechanisms, cost-
effectiveness, revenue streams, and 
budgetary considerations.

(Andal et al. 2022)
(Karim et al. 2018)
(Testoni et al. 2021) 

B4 Legal and 
Administrative 
Barriers

This dimension deals with legal 
regulations and administrative 
processes governing the technology 
or policy. Factors include legal 
frameworks, regulatory procedures, and 
administrative efficiency.

(Andal et al. 2022)
(Islam et al. 2021)
(Karim et al. 2018)
(Kosai and Yamasue 
2019)
(Testoni et al. 2021)

B5 Logistics and 
Location 
(Geographic) 
Barriers

This dimension considers the physical 
and logistical aspects of implementing 
the technology or policy. Factors 
include infrastructure requirements, 
supply chain, site selection, emergency 
preparedness, and geographical risks.

(Andal et al. 2022)
(Islam et al. 2021)
(Karim et al. 2018)

B6 Organizational/ 
Institutional 
Barriers

This dimension focuses on organizational 
structures and institutional capacities 
related to technology or policy. Factors 
include agency oversight, research and 
development capabilities, workforce 
development, and stakeholder 
coordination.

(Andal et al. 2022)
(Islam et al. 2021)
(Karim et al. 2018)

Table 1. Barriers to nuclear power adoption in the Philippine energy mix
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Barriers Definition Key References
B7 Uncertainty and 

Risk Barriers
This dimension addresses uncertainties 
and risks inherent in technology or 
policy. Factors include safety concerns, 
environmental risks, technological 
uncertainties, financial risks, and 
geopolitical risks.

(Islam et al. 2021)
(Karim et al. 2018)
(Testoni et al. 2021)

B8 Technological and 
Technical Barriers

This dimension encompasses 
the technical aspects of the 
technology or policy. Factors include 
technological capabilities, supply chain 
reliability, waste management, and 
decommissioning processes.

(Andal et al. 2022)
(Islam et al. 2021)
(Karim et al. 2018)
(Poumadère et al. 2011)

A survey material was prepared to gather pairwise influence scores from 13 experts. The characteristics of the 
respondents are summarized in Table 2.

Respondent ID Sex Age Years of relevant 
experience in the energy 

sector

Years of relevant 
experience in the 

nuclear sector

Sector

Respondent 1 Male 50 27 1 Power/Energy
Respondent 2 Male 38 14 0 Power/Energy
Respondent 3 Male 37 12 0 Government
Respondent 4 Male 42 7 3 Government
Respondent 5 Female 36 1 1 Government
Respondent 6 Male 71 30 10 Power/Energy
Respondent 7 Male 72 44 8 Power/Energy
Respondent 8 Female 35 1 0 Government
Respondent 9 Male 73 44 7 Power/Energy

Respondent 10 Male 75 24 16 Power/Energy
Respondent 11 Male 45 0 0 Academe
Respondent 12 Male 39 5 0 Academe
Respondent 13 Male 74 24 20 Medical Physics

Table 2. Respondent Characteristics
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The individual direct influence matrices were aggregated into the Direct Influence Matrix Z shown in Table 3.

Z B1 B2 B3 B4 B5 B6 B7 B8 Row sum

B1 0.000 4.308 3.615 4.000 3.231 3.615 3.231 2.769 24.769

B2 4.154 0.000 4.000 4.462 3.308 3.462 3.769 2.769 25.923

B3 3.769 4.000 0.000 3.692 3.846 3.154 3.692 4.231 26.385

B4 4.000 4.538 3.923 0.000 3.308 3.538 3.615 2.923 25.846

B5 4.538 3.846 3.692 3.385 0.000 3.000 3.462 4.077 26.000

B6 3.692 4.077 3.462 4.077 3.154 0.000 3.308 3.231 25.000

B7 4.154 4.000 3.615 3.615 3.538 3.308 0.000 3.385 25.615

B8 3.231 3.385 3.846 3.077 4.000 3.077 3.538 0.000 24.154

Col 
sum

27.538 28.154 26.154 26.308 24.385 23.154 24.615 23.385 28.154

D B1 B2 B3 B4 B5 B6 B7 B8

B1 0.000 0.153 0.128 0.142 0.115 0.128 0.115 0.098 0.880

B2 0.148 0.000 0.142 0.158 0.117 0.123 0.134 0.098 0.921

B3 0.134 0.142 0.000 0.131 0.137 0.112 0.131 0.150 0.937

B4 0.142 0.161 0.139 0.000 0.117 0.126 0.128 0.104 0.918

B5 0.161 0.137 0.131 0.120 0.000 0.107 0.123 0.145 0.923

B6 0.131 0.145 0.123 0.145 0.112 0.000 0.117 0.115 0.888

B7 0.148 0.142 0.128 0.128 0.126 0.117 0.000 0.120 0.910

B8 0.115 0.120 0.137 0.109 0.142 0.109 0.126 0.000 0.858

SUM 0.978 1.000 0.929 0.934 0.866 0.822 0.874 0.831

Table 3. Direct Influence Matrix Z

From Table 3, the normalization factor s was identified as the column sum of B2 (s=28.154), which is the larger 
value between the maximum row and column sum of Matrix Z. Dividing the matrix elements of Matrix Z by s resulted 
in the Initial Influence Matrix D as shown in Table 4.

Table 4. Direct Influence Matrix D
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T B1 B2 B3 B4 B5 B6 B7 B8 Ri

B1 1.142 1.299 1.205 1.225 1.125 1.094 1.137 1.072 9.299

B2 1.318 1.214 1.260 1.283 1.169 1.130 1.194 1.113 9.681

B3 1.324 1.354 1.152 1.276 1.200 1.135 1.207 1.168 9.816

B4 1.311 1.350 1.255 1.143 1.166 1.130 1.187 1.114 9.654

B5 1.328 1.333 1.252 1.252 1.065 1.117 1.186 1.150 9.683

B6 1.266 1.301 1.208 1.235 1.130 0.987 1.146 1.092 9.366

B7 1.304 1.324 1.236 1.245 1.163 1.114 1.063 1.118 9.567

B8 1.219 1.246 1.186 1.173 1.124 1.056 1.122 0.961 9.087

Cj 10.213 10.420 9.754 9.831 9.142 8.764 9.241 8.787

Table 5. Direct Influence Matrix T

Using Eq. 4 with the Direct Influence Matrix D and identity matrix , the Total Influence Matrix T was established as 
shown in Table 5. Taking the average of all the elements in Matrix T further yielded the Threshold Value .

Table 6. Summary of barrier prominence and relation 

Row sum
Ri

Col sum
Cj

Prominence
R+C

Relation
R-C

Net influence

B1 9.299 10.213 19.512 -0.914 Effect

B2 9.681 10.420 20.101 -0.740 Effect

B3 9.816 9.754 19.570 0.061 Cause

B4 9.654 9.831 19.485 -0.177 Effect

B5 9.683 9.142 18.825 0.541 Cause

B6 9.366 8.764 18.129 0.602 Cause

B7 9.567 9.241 18.808 0.326 Cause

B8 9.087 8.787 17.874 0.300 Cause

Mean (R+C) = 19.038

Table 6. Summary of barrier prominence and relation



Culaba AB et al.
Barriers to Nuclear Power Devt Phil

Transactions NAST PHL Vol. 47 (2025)
doi.org/10.57043/transnastphl.2025.5583

10

Subsequently, retaining the elements of Matrix T that are greater than or equal to the Threshold Value and setting 
the rest to zero yields the Inner Dependence Matrix as illustrated in Table 7.

T' B1 B2 B3 B4 B5 B6 B7 B8

B1 0 1.299 1.205 1.225 0 0 0 0 

B2 1.318 1.214 1.260 1.283 0 0 1.194 0 

B3 1.324 1.354 0 1.276 1.200 0 1.207 0 

B4 1.311 1.350 1.255 0 0 0 0 0 

B5 1.328 1.333 1.252 1.252 0 0 0 0 

B6 1.266 1.301 1.208 1.235 0 0 0 0 

B7 1.304 1.324 1.236 1.245 0 0 0 0 

B8 1.219 1.246 0 0 0 0 0 0 

Table 7. Inner Dependence Matrix T’

Taking the mean value of the prominence scores, the IRM was constructed as illustrated in Figure 2.

Figure 2.  Influence relation map of the barriers to adopting nuclear 
power in the Philippine energy mix



Culaba AB et al.
Barriers to Nuclear Power Devt Phil

Transactions NAST PHL Vol. 47 (2025)
doi.org/10.57043/transnastphl.2025.5583

11

The barriers were plotted using their respective 
prominence and relation values presented in Table 
6. To illustrate the digraph, the values in the Inner 
Dependence Matrix T’ (Table 7) were used, such that 
the value of  warrants an arrow originating from  
and terminating with an arrowhead pointing at . A 
uni-directional influence relationship occurs when only 
one value among  and  exists beyond the threshold 
value. When both matrix values are non-zero, then a bi-
directional relationship exists, warranting arrowheads at 
both ends of the line.

Based on the prominence values in Table 6 and the 
relative position of the barriers from right to left in 
Figure 2, the order of barriers from the most to least 
prominent is as follows: 

B2>B3>B1>B4>B5>B7>B6>B8.

“Political and Policy Barriers (B2)” emerges as the most 
prominent, indicating a high degree of interconnection 
with other barriers. On the other hand, “Technological 
and Technical Barriers (B8)” is the least correlated in the 
system.

Prominence does not indicate causal influence. When 
considering relation, the causal and effect barriers 
can be distinguished. From the IRM in Figure 2, it can 
be observed that the causal barriers are found above 
the horizontal axis, while the effect barriers are found 
below. Looking further at the relation values and net 
influence classification in Table 6, causal barriers in 
order of magnitude are arranged as follows: 

B6>B5>B7>B8>B3.

In this case, “Organizational/Institutional Barriers 
(B6)” is the primary causal factor. This implies that a 
well-coordinated structure among government agencies 
and stakeholders, R&D capabilities to develop the 
technology, and human capital development are critical 
to enable nuclear power deployment in the Philippines. 
Another key causal barrier is “Logistics and Location 
(Geographic) Barriers (B5)”, which indicates that the 
geographical siting of the technology, infrastructure 
and logistics requirements, supply chain streamlining, 
and emergency preparedness are some of the primary 
considerations that hinder nuclear power deployment in 
the Philippines. 

Effect barriers ranked in order of decreasing value are 
as follows: B4>B2>B1. Among the effect barriers, “Social 

and Socio-ecological Barriers (B1)” is the most affected 
barrier, indicating that any developments or detriments 
to other barriers will result in positive or negative effects 
on the aspects of B1.

Looking at the quadrants of the IRM, “Economic and 
Financial Barriers (B3)” is found in quadrant I, signifying 
that it is a core barrier and an intertwined giver, a cause 
barrier with high prominence. The driving barriers and 
autonomous givers found in quadrant II are barriers 
B5, B6, B7, and B8. While they are causal barriers, they 
demonstrate low interconnectedness in the system. 
Barriers B1, B2, and B4 are found in quadrant IV, 
indicating that they are impact barriers and intertwined 
receivers, characterized by high connectivity in the 
system while receiving shocks from other barriers. 

Analyzing further the implications of these 
relationships, the study investigates three key barriers of 
interest: “Political and Policy Barriers (B2)”, “Economic 
and Financial Barriers (B3)”, and “Technological and 
Technical Barriers (B8)”.

As established in the analysis, “Political and 
Policy Barriers (B2)” is the most prominent barrier 
to nuclear power development. Literature confirms 
that government commitment, stable policies, 
and independent regulatory agencies are crucial in 
determining the success and timeline of nuclear projects 
(Andal et al. 2022). In politically unstable areas or where 
policies frequently change, nuclear efforts often face 
significant delays and uncertainty. However, “Political 
and Policy Barriers (B2)”, despite being the most 
prominent, is an effect barrier and intertwined receiver. 
In fact, it is affected by any changes in all other barriers, 
as seen in column 2. Thus, while B2 is central to the 
system’s dynamics, it does not initiate change; rather, it 
reflects the downstream impact of more fundamental 
drivers. 

Literature points to improvements in organizational 
capacity (B6), infrastructure logistics (B5), financing 
mechanisms (B3), and technological readiness (B8) are 
more likely to indirectly enhance B2 (Dinçer and Uluer 
2021). Meanwhile, its strong influence is illustrated in 
row 2 of Table 7, which shows that any developments (or 
detriments) to “Political and Regulatory Barriers (B2)” 
may generate ripple effects of influence on “Social and 
Socio-ecological Barriers (B1)”, “Economic and Financial 
Barriers (B3)”, “Legal and Administrative Barriers (B4)”, 
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“Uncertainty and Risk Barriers (B7)”, and even on itself. 
The self-influence, as illustrated by the self-loop in the 
IRM (Figure 2), indicates that having an established 
regulatory framework and stable political landscape can 
further facilitate the development of the other aspects 
influenced by B2. Say, for example, it increases public 
acceptance and involvement; facilitates the economic 
viability of its investment and development; promotes 
administrative efficiency; and addresses risks related to 
policy. Since B2 is highly prominent, the positive ripple 
effects it exudes to other barrier aspects may further 
contribute to enhancing the regulatory framework and/
or to strengthening the political stability of the country 
towards nuclear power development. However, the 
opposite may be true when a poor regulatory framework 
is laid out. 

Looking at “Economic and Financial Barriers (B3)”, it is 
the only core barrier that demonstrates high prominence 
and is net-influencing on the system. As shown in row 
3 of Table 7, B3 strongly affects “Social and Socio-
ecological Barriers (B1)” and “Political and Regulatory 
Barriers (B2)”, among others. The effect on “Social and 
Socio-ecological Barriers (B1)” may likely be attributed 
to the financial viability of the technology option 
relating to public perception, which may be driven by 
the cost-friendliness of electricity when nuclear power 
is utilized. This may lead to improved social acceptance 
and public involvement in nuclear power development. 
Most notably, the highest influence value in Table 6 is 
the effect of B3 on “Political and Regulatory Barriers 
(B2)”, which likely means that the financial viability of 
nuclear power development may significantly facilitate 
the establishment of a sound regulatory environment 
as well as improve political position towards nuclear 
power. Literature confirms that financial feasibility and 
access to capital vis foreign investments can influence 
public acceptance and the formation of supportive 
policies (Dinçer and Uluer 2021).

“Technological and Technical Barriers (B8)” is a 
driving barrier, demonstrating low prominence yet is 
net-influencing on the system. Table 7 shows that it only 
influences “Social and Socio-ecological Barriers (B1)” 
and “Political and Regulatory Barriers (B2)” (row 8), 
while it is not influenced by any of the other barriers 
in the system (column 8). Pursuing proven technologies 
and having clearly defined provisions for supply chain 
reliability, waste management, and decommissioning 

processes, B8 strongly influences public acceptance 
as well as the development of a tailor-fit regulatory 
framework, aligning with the study of Zio et al. (2025). 
Moreover, it can be observed that B8 only influences 
highly prominent barriers (which are B1 and B2), while 
no other barriers affect it beyond the threshold value. 
This supports the common idea from experts that 
nuclear power development is technology-specific.

IV. CONCLUSION 

Using the classical DEMATEL technique, the proponent 
was able to analyze the cause-and-effect relationships 
among the barriers; confirm the interdependence 
among barriers (including a self-loop); and visualize 
the structure of the barriers in an IRM. Based on the 
analysis, it is evident that adopting nuclear power in 
the Philippine energy mix requires a large-scale and 
complex infrastructure change in terms of the eight 
identified barriers. While they all seem equally urgent, 
significant, and crucial on the surface, the DEMATEL 
technique was used to identify three key aspects that 
must be prioritized to facilitate the adoption of nuclear 
power in the Philippine energy mix, namely Political and 
Policy landscape, Economic and Financial viability, and 
Technological and Technical considerations.

1.	 Political and Policy Barriers (B2): This barrier 
emerged as the most prominent and highly 
interconnected. However, it is classified as an 
effect barrier, meaning it is more influenced by 
other barriers than it influences them. While 
Political and Policy Barriers are critical to nuclear 
power deployment, they are not the root cause of 
systemic challenges. Therefore, establishing a clear 
and stable regulatory framework remains essential, 
but such progress is more likely to occur as a result 
of improvements in upstream barriers such as 
institutional capacity, financing mechanisms, and 
technical readiness. Addressing these causal barriers 
will help support the political stability, administrative 
efficiency, and international cooperation necessary 
to support long-term nuclear energy development 
in the Philippines. 

2.	 Economic and Financial Barriers (B3): Financial 
feasibility plays a pivotal role in enabling nuclear 
power adoption. Beyond ensuring cost-effectiveness, 
a strong economic case for nuclear power can 
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enhance public acceptance and drive the creation of 
favorable policies. The financial feasibility of nuclear 
power must be demonstrated through cost-effective 
solutions, innovative financing mechanisms, and 
robust economic models. Ensuring affordability 
can enhance public acceptance while providing the 
foundation for political and regulatory support.

3.	 Technological and Technical Barriers (B8): 
While less prominent, this barrier is a driving factor 
that influences the development of regulatory 
frameworks and public perceptions. Investing in 
proven technologies, reliable supply chains, and 
effective waste management is crucial to addressing 
this barrier. Advancing proven technologies and 
ensuring the reliability of supply chains, waste 
management processes, and decommissioning 
plans are vital. These efforts will not only address 
technical challenges but also improve stakeholder 
confidence and public trust in nuclear power.
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