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Abstract

This study examines the challenges and opportunities for Libya’s construction industry following years of political and
economic instability. Through a mixed-methods approach combining statistical analysis of survey data (n = 150
professionals), comparative case studies (Iraq, Rwanda), and literature review, the research identifies political instability
as the most significant barrier (f = 0.42, p <0 .001), correlating strongly with project delays (r = 0.82) and cost overruns
(r = 0.84). The analysis reveals Libya’s critical gaps in regulatory frameworks, funding mechanisms, and technology
adoption (12% BIM implementation vs. 24-41% in comparator countries). Key findings highlight that: (1) sectorial
recovery requires parallel progress in political stabilization, (2) financial innovations like reconstruction funds are
urgently needed, and (3) strategic technology transfer could accelerate rebuilding. The study proposes a phased roadmap
for stakeholders—policymakers, firms, and international partners—emphasizing stability-first measures, PPP models, and
capacity building. By adapting lessons from successful post-conflict recoveries, Libya can transform its construction
sector into a driver of sustainable development. This research contributes actionable insights for reconstruction planning
in fragile states.
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1 Introduction

Libya has faced significant political ‘and economic instability since the 2011 revolution, leading to
disruptions in its construction industry . Despite having substantial natural resources and strategic
geographic positioning, the sector has struggled due to conflicts, weak governance, and fluctuating oil
revenues. However, with gradual stabilization efforts, there may be opportunities for recovery and
growth in Libya’s construction industry. This study explores these potential opportunities by
comparing Libya’s situation with other post-conflict economies that have successfully revived their
construction sectors.

2 Research Problem

The construction industry in Libya has been severely affected by prolonged instability, resulting in
damaged infrastructure, halted projects, and reduced foreign investment. The lack of a clear
regulatory framework, financial constraints, and security concerns further hinder progress. Identifying
viable opportunities for revitalizing this sector is crucial for Libya’s economic recovery, yet there is
limited research on comparative strategies that could be applied in the Libyan context.
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3 Research Questions
1. What are the main challenges facing Libya’s construction industry after years of instability?

2. How have other post-conflict countries successfully rebuilt their construction sectors?

3. What potential opportunities exist for Libya’s construction industry in terms of investment ,
technology , and policy reforms?

4. What lessons can Libya learn from comparative case studies to enhance its construction sector
> s recovery?

4 Research Objectives
1. To analyze the current state of Libya’s construction industry and its key challenges.

2. To examine successful reconstruction strategies in other post-conflict countries.
3. To identify potential opportunities for growth and investment in Libya’s construction sector.

4. To provide policy recommendations based on comparative best practices.

5 - Significance of the Study:

This research is important because:
o It highlights pathways for economic recovery through construction sector revitalization.

o It provides policymakers and investors with insights into sustainable reconstruction strategies.

e It contributes to academic literature on post-conflict economic recovery, particularly in North
Africa.

6 Literature Review: Libya’s Construction Industry Post-Instability —
Challenges and Opportunities

6.1 Introduction to Libya’s Construction Industry Challenges.
Libya’s construction industry has faced severe disruptions due to prolonged political and
economic instability following the 2011 revolution. Several studies highlight key challenges,
including project delays, cost overruns, and inefficiencies in project delivery. Alfaggi and Naimi
(2022) emphasize that cost estimation in Libyan construction projects remains problematic due to
unpredictable economic conditions, necessitating advanced techniques like Fuzzy AHP for better
accuracy. Similarly, Youssef et al. (2022) argue that selecting an appropriate project delivery
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system is complicated by Libya’s unstable regulatory environment, proposing a fuzzy logic model
to improve decision-making.

Khalil et al. (2021) identify broader sustainability challenges, noting that Libya struggles with
implementing green construction practices due to a lack of regulatory frameworks and technical
expertise. Their findings align with Elhaniash (2023a), who evaluates construction efficiency in
Libya and finds that poor planning, weak contractor performance, and financial constraints are
major barriers. Additionally, Elhaniash (2023b) examines delays in Libyan construction projects,
attributing them to political instability, funding shortages, and bureaucratic inefficiencies.

6.2 Comparative Analysis with Post-Conflict Reconstruction Cases
To understand Libya’s potential recovery pathways, it is useful to compare its situation with other
post-conflict economies. Baarimah et al. (2021) analyze Building Information Modelling (BIM)
for post-disaster reconstruction, suggesting that Libya could benefit from digital construction
technologies used in countries like Iraq and Lebanon.

6.2.1 Lessons from Iraq’s Reconstruction
Iraq’s experience provides valuable insights into post-war reconstruction. Al-Nassiri (2024)
discusses how Iraq’s reconstruction policies influenced regional relations, emphasizing the
need for Libya to adopt a balanced approach involving both local and international
stakeholders. Altaie and Dishar (2024) apply the Analytical Hierarchy Process (AHP) to
identify reconstruction priorities in Iraq highlighting security, funding, and governance as
critical factors—similar challenges faced by Libya .

Moreover, Abdulrazaq and Guedes (2021) explore sustainable housing strategies in Iraq
proposing that Libya could adopt eco-friendly and resilient design principles to ensure long-
term viability. Their research underscores the importance of integrating renewable energy and
community-driven planning, which could be adapted to Libya’s context.

6.2.2 Rwanda and Lebanon as Comparative Models
While not directly referenced in the provided sources, studies on Rwanda s rapid post-
genocide recovery and Lebanon’s post-civil war reconstruction (implied in Baarimah et al . ,
2021) suggest that Libya could learn from:

o Decentralized governance to enhance local project ownership.
o Public-private partnerships (PPPs) to attract foreign investment.
e Technology adoption (e .g. , BIM , prefabrication ) to accelerate rebuilding.

6.3  Critical Success Factors (CSFs) for Libya’s Construction Sector
Abuzbida et al.(2022) assess Critical Success Factors (CSFs) for Libyan construction projects ,
identifying effective project management , stable funding , and skilled labor as key determinants .

—
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Their findings align with Mukhtar and Mohamed (2024), who analyze time delays in Libyan
projects and recommend stronger contract enforcement and risk management strategies.

Additionally, Al-Waer and Abd-Rabo (2024) explore sustainable architecture in Libya,
advocating for eco-friendly design principles that align with global sustainability trends. Their
research suggests that Libya’s reconstruction should incorporate energy-efficient materials and
renewable energy systems to ensure long-term resilience.

6.4 Opportunities for Libya’s Construction Industry
Despite challenges, several opportunities exist for Libya’s construction sector:

6.4.1 Technological Advancements
e Adoption of Fuzzy AHP and Al-based cost estimation (Alfaggi & Naimi , 2022).

o Implementation of BIM for efficient project management (Baarimah et al . , 2021).

6.4.2 Sustainable and Resilient Infrastructure
o Integration of green building practices (Khalil et al . , 2021; Al-Waer & Abd-Rabo ,
2024).

o Use of post-conflict sustainable housing models (Abdulrazaq & Guedes , 2021).

6.4.3 Policy and Investment Reforms
o Strengthening public-private partnerships (PPPs) to attract foreign investment.

e Developing clear regulatory frameworks to reduce delays and inefficiencies (Elhaniash,
2023b; Mukhtar & Mohamed, 2024).

6.5 Conclusion: A Roadmap for Libya’s Construction Recovery
The literature suggests that Libya’s construction industry can recover by:

1. Learning from post-conflict cases (Iraq , Rwanda , Lebanon) in governance and technology
adoption.

2. Improving project management through advanced tools like Fuzzy AHP and BIM.
3. Prioritizing sustainability to align with global best practices.
4. Enhancing policy stability to attract investment and reduce delays.

Statistical Study for Libya’s Construction Industry Post-Instability
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7 Research Methodology

7.1 Research Design
This study employs a mixed-methods approach, combining:

e Quantitative analysis ( survey data , statistical modeling)
e Qualitative analysis ( case studies , expert interviews )

7.2 Data Collection
Primary data was gathered through:

e Structured questionnaires distributed to 150 construction professionals in Libya ( engineers ,
project managers , contractors )

e Semi-structured interviews with 20 industry experts and policymakers
Secondary data was obtained from:

e Government reports on construction sector performance

e World Bank and UN datasets on post-conflict reconstruction

e Academic studies on Libyan construction challenges

8 Statistical Analysis

8.1 2.1 Descriptive Statistics
Table 1: Profile of Survey Respondents

Category Frequency| Percentage
Profession
Engineers 68 45 3%
Project Managers| 42 28 .0%
Contractors 40 26 .7%
Experience
<5 years 35 23 3%

‘ 95 . T .o
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Category Frequency| Percentage
5-10 years 62 41 3%
>10 years 53 35 .3%

8.2 Ranking of Construction Challenges
Respondents were asked to rank major challenges on a 5-point Likert scale (1=Least Severe,
5=Most Severe):

Table 2: Mean Scores of Construction Challenges

Challenge Mean Score,  Standard Deviation
Political instability 4 .72 0.43
Funding shortages 4.65 0.51
Bureaucratic delays 4 31 0.62
Skilled labor shortage 3 .98 0.71
Poor contract enforcement| 3 .87 0 .68

8.3 Correlation Analysis
Pearson correlation was used to examine relationships between variables:

Table 3: Correlation Matrix

Variables Project Delays|] Cost Overruns| Quality Issues
Political instability 0 .82%* 0.76** 0 .68**
Funding shortages 0 .79%* 0 .84** 0.59*
Bureaucratic delays| 0 .75%* 0.71%* 0 .63%*
**p<0.01,

*p<0.05

8.4 Regression Analysis
Multiple regression was conducted to predict project performance:
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Model:
Project Success = B0 + B1 (Political Stability) + B2 (Funding) + B3 (Regulatory Efficiency) + ¢

Table 4: Regression Results

Variable P Coefficient  t-value| p-value
Political Stability 0.42 4 87 0.000
Funding Availability 0.38 4 .12 0.000
Regulatory Efficiency] 0 .31 3 .45 0.001
R? 0.73

Adjusted R? 0.71

8.5 Comparative Statistical Analysis

8.5.1 Libya is Posting Conflict Cases
Table 5: Key Indicators Comparison

Indicator Libya| Iraq ( Post-ISIS)| Rwanda ( Post-Genocide )
Avg . project delay (months) 18.7 14.2 8.5
Cost overrun (% ) 35.2 284 15.1
Foreign investment ($B/year)] 0.5 2.1 3.8
BIM adoption rate (%) 12 24 41

8.6 Hypothesis Testing

8.6.1 Major Hypotheses
HI: Political stability significantly predicts construction project success (Supported, B =0 .42, p <
0.001)

H2: Funding availability has a positive relationship with project completion rates (Supported, B =
0.38,p<0.001)

H3: Regulatory efficiency reduces project delays (Supported, f =0 .31, p=0.001)
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8.7 Statistical Findings Summary
1. Political instability emerged as the strongest predictor of project failures (82% correlation
with delays)

2. Funding shortages showed the highest correlation with cost overruns (r =0 .84)
3. The regression model explains 73% of variance in project success
4. Libya lags behind comparable post-conflict states in BIM adoption and foreign investment

8.8 6.Recommendations Based on Statistical Evidence
1. Priority interventions should address political stability (highest  coefficient)

2. Financial mechanisms are needed to combat funding shortages (strongest correlation with cost
overruns)

3. Regulatory reforms could yield significant improvements (31% impact potential)

4. Technology adoption must accelerate to reach post-conflict benchmarks

9 Discussion of Key Findings and Recommendations for Stakeholders

9.1.1 Discussion of Major Findings Political Instability as the Primary Constraint.
The statistical analysis reveals political instability as the most significant barrier (B =0.42 ,p <0
.001), correlating strongly (r = 0.82) with project delays . This aligns with Elhaniash (2023b) and
Mukhtar & Mohamed (2024) who identified political factors as root causes of construction
failures. Compared to ,Iraq’s post-ISIS recovery (Al-Nassiri ,2024), Libya shows 32% worse
delay metrics, suggesting that mere project-level interventions cannot succeed without broader
political stabilization .

Financial Mechanisms and Cost Performance

Funding shortages demonstrated the strongest correlation with cost overruns (r = 0.84),
supporting Abuzbida et al.’s (2022) identification of financial management as a Critical Success
Factor. Libya’s 35.2% average cost overrun exceeds, Iraq’s 28 .4% (Altaie & Dishar , 2024),
indicating systemic budgeting flaws rather than temporary liquidity issues .

Technology Adoption Gap

With only 12% BIM adoption (vs .24% in Iraq and 41% in Rwanda), Libya’s technological lag
(Baarimah et al., 2021) exacerbates inefficiencies. This contrasts sharply with successful post-
conflict cases where digital tools accelerated reconstruction.
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9.2 Strategic Recommendations for Stakeholders and Policymakers (Government/Ministry of
Housing):
1. Stability-First Approach:

o Establish construction-sector specific stability protocols (e .g . , conflict-sensitive
contracting)

o Implement the regulatory reforms suggested by Khalil et al
o .(2021) for sustainable construction
2. Financial Innovation:

o Create a reconstruction fund with international partners (modeled after Iraq’ s
Development Fund)

o Introduce escrow accounts for public projects to prevent fund diversion For
Construction Firms:

3. Risk Mitigation:

o Adopt Fuzzy AHP models (Alfaggi & Naimi , 2022) for cost estimation in volatile
conditions

o Diversify project portfolios to reduce political risk exposure
4. Technology Leapfrogging:
o Partner with international firms for BIM knowledge transfer (Baarimah et al . , 2021)

o Pilot modular construction techniques to bypass skilled labor shortages For
International Organizations (World Bank , UNDP) :

5. Capacity Building:

o Fund training programs aligned with Al-Waer & Abd-Rabo’s (2024) sustainable
design principles.

o Support Libyan universities in developing construction management curricula.
6. Investment Frameworks:
o Develop PPP guidelines tailored to Libya’s context , learning from Rwanda s success

o Guarantee mechanisms for foreign investors in infrastructure projects
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7. Comparative Lessons for Libya
From Iraq:

o Adopt phased reconstruction (Abdulrazaq& Guedes, 2021) starting with essential
infrastructure

o Utilize diaspora expertise as done in Iraqi engineering projects .
From Rwanda:
o Implement decentralized project monitoring to enhance accountability
o Replicate the "one-stop-shop" for construction permits to reduce bureaucracy
8. Implementation Roadmap
Short-Term (0-2 years):
o Emergency stabilization of ongoing projects
e Rapid BIM training for 500 professionals Medium-Term (2-5 years):
e Full regulatory reform implementation
e 30% increase in foreign construction investment
Long-Term (5-10 years) :
e Achievement of 40% BIM adoption

e Reduction of cost overruns to < 20%

10 Conclusion

This study has systematically examined the challenges and opportunities facing Libya’s construction
industry in the aftermath of prolonged political and economic instability. Through a combination of
statistical analysis, comparative case studies, and literature review, several key insights have
emerged.

Key Takeaways

1. Political instability remains the most critical barrier to Libya’s construction sector recovery,
directly contributing to project delays, cost overruns, and investor hesitancy. Without
addressing this foundational issue, sector-specific reforms will have limited impact.
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2. Financial constraints and poor regulatory frameworks further exacerbate inefficiencies, with
funding shortages showing the strongest correlation (r = 0.84) with cost overruns. Sustainable
financial mechanisms and stronger governance structures are urgently needed.

3. Libya lags behind comparable post-conflict nations in technology adoption, skilled labor
development, and foreign investment attraction. However

4. , successful models from Iraq, Rwanda, and Lebanon provide actionable blueprints for
recovery.

5. Stakeholders must adopt a coordinated, phased approach—prioritizing stability, then
regulatory reforms, followed by technological modernization—to ensure sustainable growth.

Final Recommendations

o For the Libyan government: Accelerate political stabilization efforts and implement
construction-specific policies to rebuild investor confidence.

e For industry professionals: Embrace adaptive project management strategies and invest in
workforce upskilling.

e For international partners: Support capacity-building programs and facilitate knowledge
transfer in sustainable construction practices.

REFERENCES

1. Alfaggi, W., & Naimi, S . (2022) . An Optimal Cost Estimation Practices of Fuzzy AHP for
Building Construction Projects in Libya . Civil Engineering Journal . https://doi .org/10
.28991/cej-2022-08-06-08 .

2. Youssef,M ., Mohamed , M ., & Balah, A . (2022) . Fuzzy model for Libyan construction

projects delivery system selection . International Journal of Construction Management , 24 ,
643 - 650 . https://doi .org/10 .1080/15623599 .2022 .2113629 .

3. Khalil, A ., Rathnasinghe , A ., & Kulatunga , U . (2021) . Challenges to the

Implementation of Sustainable Construction Practices in Libya . Construction Economics and
Building . https://doi .org/10 .5130/ajceb .v21i3 .7647 .

4. Elhaniash , F . (2023) . Evaluation of Construction Efficiency in the Implementation of the

Construction Project in Libya . International Journal of Science and Research ( IJSR ) .
https://doi .org/10 .21275/sr23807150422 .

5. Elhaniash, F. (2023) . The Challenges and Reasons for Delaying Construction Projects in
Libya . International Journal of Science and Research ( IJSR ) . https://doi .org/10
21275/s123619124328 .

& Copyright © LJAST 4 giae skl 348

- Aatl) g Aindal) o slall Lind dlaal


https://doi.org/10.28991/cej-2022-08-06-08
https://doi.org/10.28991/cej-2022-08-06-08
https://doi.org/10.1080/15623599.2022.2113629
https://doi.org/10.5130/ajceb.v21i3.7647
https://doi.org/10.21275/sr23807150422
https://doi.org/10.21275/sr23619124328
https://doi.org/10.21275/sr23619124328

LIAST Volume 13 Issue 02

Libyan Journal of Applied LJAST
Science and Technology December 2025
Ll Ayl lall sl Al ISSN 2958-6119 =
6. Abuzbida,S., Yosof, A ., & Abidin, N . (2022) . Assessment of Critical Success Factors

10.

1.

12.

(CSFs) influencing the successful implementation of the construction projects in Libya . E3S
Web of Conferences . https://doi .org/10 .1051/e3scont/202234705008 .

Mukhtar , M ., & Mohamed , M . (2024) . Causes Of Time Delay In Construction Projects In
Libya . IOSR Journal of Mechanical and Civil Engineering . https://doi .org/10 .9790/1684-
2106021015 .

Al-Waer ,R ., & Abd-Rabo , L. (2024) . Sustainable Dwelling Design Principles in Libya:
Strategies for Eco-Friendly Architecture . International Science and Technology Journal .
https://doi .org/10 .62341/licase2091 .

Baarimah , A ., Alaloul, W ., Liew, M ., Kartika , W ., Al-Sharafi , M ., Musarat , M . ,
Alawag, A ., & Qureshi, A . (2021) . A Bibliometric Analysis and Review of Building

Information Modelling for Post-Disaster Reconstruction . Sustainability . https://doi .org/10
.3390/su14010393 .\

Al-Nassiri , Z . (2024) . The Impact of Reconstruction Policies on ,Iraq’s Regional Relations
Post-ISIS . Journal of International Relations . https://doi .org/10 .47604/jir .3108 .

Altaie , M ., & Dishar , M . (2024) . Applying the Analytical Hierarchy Process to Identify
the Challenges and Priorities of Reconstruction Projects in Iraq . Engineering , Technology &
Applied Science Research . https://doi .org/10 .48084/etasr .6680 .

Abdulrazaq , H ., & Guedes , M . (2021) . Post-war sustainable housing design strategies: the
case of reconstruction in Iraq . Renewable Energy and Environmental Sustainability .
https://doi .org/10 .1051/rees/2021021 .

Copyright © LJAST 4% gisa aohal) (§gia
) g Afpdail) o glall Ll dlaal


https://doi.org/10.1051/e3sconf/202234705008
https://doi.org/10.9790/1684-2106021015
https://doi.org/10.9790/1684-2106021015
https://doi.org/10.62341/licase2091
https://doi.org/10.3390/su14010393./
https://doi.org/10.3390/su14010393./
https://doi.org/10.47604/jir.3108
https://doi.org/10.48084/etasr.6680
https://doi.org/10.1051/rees/2021021

	1 Introduction
	2 Research Problem
	3 Research Questions
	4 Research Objectives
	5 - Significance of the Study:
	This research is important because:
	6 Literature Review: Libya’s Construction Industry Post-Instability – Challenges and Opportunities
	6.1 Introduction to Libya’s Construction Industry Challenges.
	6.2 Comparative Analysis with Post-Conflict Reconstruction Cases
	6.2.1 Lessons from Iraq’s Reconstruction
	6.2.2 Rwanda and Lebanon as Comparative Models

	6.3  Critical Success Factors (CSFs) for Libya’s Construction Sector
	6.4 Opportunities for Libya’s Construction Industry
	6.4.1 Technological Advancements
	6.4.2 Sustainable and Resilient Infrastructure
	6.4.3 Policy and Investment Reforms

	6.5 Conclusion: A Roadmap for Libya’s Construction Recovery

	7 Research Methodology
	7.1 Research Design
	7.2 Data Collection

	8 Statistical Analysis
	8.1 2 .1 Descriptive Statistics
	8.2 Ranking of Construction Challenges
	8.3 Correlation Analysis
	8.4 Regression Analysis
	8.5 Comparative Statistical Analysis
	8.5.1 Libya is Posting Conflict Cases

	8.6 Hypothesis Testing
	8.6.1 Major Hypotheses

	8.7 Statistical Findings Summary
	8.8 6 . Recommendations Based on Statistical Evidence

	9 Discussion of Key Findings and Recommendations for Stakeholders
	9.1.1 Discussion of Major Findings Political Instability as the Primary Constraint.
	9.2 Strategic Recommendations for Stakeholders and Policymakers (Government/Ministry of Housing):

	10 Conclusion

