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Abstract: Countries around the world are facing the challenge of achieving the Sustainable 

Development Goals (SDGs) outlined in the 2030 Agenda, which address a wide range of critical 
issues. Although these goals are not mandatory, adhering to them offers a valuable framework for 
mitigating the negative environmental, economic, and social impacts that threaten communities. This 
paper advocates for a comprehensive, system-wide approach to planning, implementing, and 
managing sustainable infrastructure (SI) investments. By acknowledging the unique circumstances 
of each country, policymakers can apply guiding principles that integrate environmental, social, and 
economic sustainability throughout the entire infrastructure lifecycle. These principles are designed 
to be adaptable and relevant across diverse national contexts. Such an approach is essential for 
enabling governments at all levels to move from simply "doing infrastructure right" to strategically 
choosing the "right infrastructure" that sustainably meets service needs. This research aims to 
advance the achievement of the SDGs by examining SI investments through the lens of various 
international practices. It explores the pathways for delivering SI, focusing on the interconnections 
between SI planning and the specific targets related to their environmental, social, and economic 
outcomes. 

 
Keywords: Sustainable Development Goals (SDGs); infrastructure investment; sustainable 

infrastructure (SI); Jordan 

1.  Introduction 
The progression of a community is widely recognized 

as the process of expanding or realizing its potential to 
achieve an improved or superior state1,2). In this context, 
sustainability is seen as an aspirational future state, and 
the journey from the current status toward this future 
situation is termed Sustainable Development (SD)3-6). The 
concept of SD, which has been in use since 1987, 
integrates environmental, social, and economic 
considerations and has garnered global attention7). The 
impetus for SD has grown with the introduction of the 
Sustainable Development Goals (SDGs) in the 2030 
Agenda by the United Nations, highlighting the urgency 
of progress in this direction8). Societies worldwide are 
committing to SD to improve the quality of the 
environment and ensure equity in social and economic 
welfare9). However, Earth systems and the interactions 
between humans and nature are undergoing rapid and 

profound changes, driven by population growth and a 
desire for enhanced material well-being10,11). Human 
activities continue to impact Earth’s life-supporting 
ecological systems, and this impact is expected to 
intensify with population growth and changing 
consumption patterns12-14). Undoubtedly, the existence of 
dependable and effective infrastructure within a nation 
plays a crucial role in promoting economic development, 
societal well-being15-17), and a high quality of life. 
Therefore, the ability to establish, operate, and sustain a 
modest standard of infrastructure investments in 
developing countries is of utmost significance18). However, 
investments in infrastructure require substantial natural 
resources, and these demands are continuously growing19-

21). Consequently, active participation in and advocacy for 
global SD initiatives becomes imperative. Similarly, the 
creation of physical infrastructure should be regarded as 
indispensable for attaining SD within local communities 
and meeting fundamental human needs22). Infrastructure 
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serves as the bedrock for both human and economic 
development, directly or indirectly affecting all 17 
SDGs23,24). Infrastructure systems act as catalysts for 
economic growth, enabling access to critical services and 
economic opportunities that are crucial for improving 
livelihoods and well-being12). The implementation and 
operation of conventional infrastructure contribute to 
around 70% of global greenhouse gas emissions (GHG), 
with potential repercussions for ecosystems and 
biodiversity25-29). Poorly planned infrastructure may result 
in the exclusion of certain segments of society from 
accessing services, and large-scale projects can lead to the 
displacement of entire communities30). Moreover, 
inadequately designed infrastructure may require costly 
replacements and high long-term maintenance, or it may 
pose challenges during decommissioning30). On the 
financial side, there is concern about the sustainability of 
such investments, as they can impose heavy financial 
burdens on governments, leading to unsustainable debt. 
This, in turn, may result in unviable business models for 
private sector involvement and negatively impact local 
communities31, 32). To achieve the SDGs and fulfill the 
aims of the Paris Climate Agreement while safeguarding 
societies and economies from future crises, it is imperative 
to move away from "business-as-usual" approaches in 
infrastructure investments1, 32). Enhancing infrastructure 
investments must shift toward leveraging existing 
evidence, expertise, and technology to establish systems 
capable of delivering services in a sustainably effective, 
efficient, and inclusive manner33). Addressing the 
infrastructure deficit requires more than just investing in 
new structures; it necessitates improved efficiency in 
infrastructure investment and the regulation of emerging 
services that could disrupt the energy, transportation, and 
water sectors34). While the technological revolution holds 
the potential for a future with high-quality services, this 
outcome is not guaranteed.  

In developing nations, active efforts are being made to 
achieve SD despite challenges such as water scarcity, 
dependence on external resources, regional disparities, 
pervasive poverty, and high unemployment rates35). 
Despite these efforts, the positive impacts fall short of 
achieving societal balance, fostering a favorable 
environment, and narrowing regional gaps. In Jordan, 
escalating and unsustainable demands for resources, 
driven by rapid population growth and exacerbated by 
regional conflicts—most notably the ongoing Syrian 
conflict—present significant obstacles to realizing the 
SDGs36). The influx of refugees has strained Jordan's 
economy, communities, and public services, creating 
pressure despite international assistance. This underscores 
the necessity for the public sector to improve facilities, 
implement public infrastructure projects, and deliver 
services that ensure living conditions conducive to human 
life, thereby supporting the livability of communities 
through effective public infrastructure services37,38). 

In Jordan, for example, recognizing the significance of 
sustainability in infrastructure development is crucial. 

Infrastructure plays a vital role in enhancing public 
facilities and social services, contributing to 
socioeconomic growth, and improving the quality of life 
and service delivery37,39). Consequently, significant 
investments have been made in large-scale infrastructure 
projects in Jordan, covering physical assets, equipment, 
facilities, and interconnected transport and energy systems 
39, 40). Infrastructure services in Jordan encompass a broad 
spectrum, including water and wastewater infrastructure, 
transportation infrastructure, energy infrastructure, 
environmental infrastructure, health infrastructure, 
telecommunication infrastructure, schools, and 
government buildings41-43). Given the unique 
characteristics of infrastructure development, addressing 
citizens' service requirements in any country requires 
substantial efforts from governments to cope with the 
growing population and fulfill demands41). However, 
infrastructure development investments often present 
challenges to SD, resulting in enduring impacts on 
environmental, social, and economic pillars, such as 
resource depletion and harmful environmental discharges 
11,46-49). In line with the promotion of SD, infrastructure 
investments should yield benefits across environmental, 
social, and economic dimensions, addressing current 
needs while ensuring long-term viability22,30,44). This 
implies that public works development should follow a 
pattern compatible with environmental safety, contribute 
significantly to societal development, enhance the 
economy, and carry a particular responsibility for 
environmental protection and resource management31,45, 

48-52). This emphasizes the argument that SI can support 
economic growth, and improve education productivity 
that efforts to eliminate poverty and enhance equity 
should be conducted in parallel with infrastructure 
development53). 

 
2. SDGs according to developed and 

developing countries 
The SD principles outlined in Agenda 21 suggested 140 

indicators covering various sustainability aspects52,54). 
Subsequently, in 2000, the United Nations introduced the 
Millennium Development Goals (MDGs), to be achieved 
by 2015, comprising eight essential social goals with 62 
indicators for developing countries to monitor their 
progress55-58). Later, in 2015, the international community 
proposed 17 SDGs with 169 targets to be completed by 
2030, addressing global concerns (Fig.1). 

The SDGs were developed collaboratively by a diverse 
group of experts and civil society from around the world, 
emphasizing their significance for humanity, the economy, 
and planet59). Consequently, the quest for SD exhibits 
variations between developed and developing nations60). 
The implementation of the 2030 Agenda for Sustainable 
Development in 2015 served as a roadmap for future 
urgent calls to action, uniting world leaders in agreeing 
upon initiatives to address these global challenges. 

The establishment of the 17 SDGs acts as a guide for 
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promoting global peace and prosperity, striving for a more 
sustainable and improved future for everyone. Presently, 
four years later, efforts are underway to lay the foundation 
for achieving these goals, with a central focus on the role 
of infrastructure. In March 2019, the UN Environment 
Assembly (UNEA) adopted a resolution on sustainable 
infrastructure (SI), urging nations to consider the broader 
impacts of their infrastructure planning and 
development53). This resolution marks the first explicit 
recognition of infrastructure as a distinct concept, serving 
as a timely reminder of its fundamental role in shaping the 
future of our planet. It underscores the crucial role of 
infrastructure in realizing the 2030 Agenda, explicitly 
highlighted in SDG 9, which emphasizes resilient 
infrastructure, inclusive and sustainable industrialization, 
and innovation. Additionally, infrastructure underpins the 
socioeconomic aspects of other SDGs, such as energy and 
buildings for economic growth (SDGs 1, 7, 8, and 9) and 
transport and telecommunications systems for social 
inclusiveness (SDGs 4, 5, and 10). Moreover, access to 
water and food is integral to human health and well-being 
(SDGs 2, 3, and 6). These globally formulated goals by 
experts and civil society in 2015 aim to be achieved by 
2030, addressing diverse global concerns and being vital 
for humanity, the economy, and the planet. The pursuit of 
these SDGs varies between developed and developing 
countries60). 

 

 
Fig. 1. SDGs Agenda 2030. 

 
The achievement of the 17 SDGs highlights a disparity 

in global rankings, with wealthier nations positioned 
higher, and some of the world’s poorest nations situated at 
the bottom60,61). Sweden stands out as the top performer 
among 149 surveyed countries, boasting an average 
progress of 84.5% toward the 2030 targets60). In contrast, 
the Central African Republic occupies the lowest rank, 
with a middling score of 26.1%60). The UK holds the 10th 
position, achieving a score of 78.1%, while Jordan is 
placed 59th with a score of 62.7%60). The Stiftung report 
highlights that numerous affluent nations demonstrate 
strong economic development yet encounter difficulties in 
areas such as climate change, income disparity, gender 

equality, and education61). 
Sweden's leadership in implementing the 2030 Agenda 

is evident both domestically and globally60,62). The 
commitment involves making choices and taking action in 
day-to-day operations and current steering procedures, 
which support the ongoing development of the Swedish 
social model into a modern, sustainable welfare state63). 
The government's Statistics Authority provides a 
preliminary assessment of Sweden's adherence to various 
goals and targets, emphasizing the importance of 
inclusivity and broad partnerships across all levels of 
society62). Similarly, Canada pledges to implement the 
2030 Agenda and its SDGs, particularly recognizing the 
significance of SDG 7, 'Energy,' in the context of the 
country's vast northern landscape63). Switzerland, through 
its foreign policy, commits to sustainable development 
globally, acknowledging the interrelated principles of the 
environment, economy, and social development64). 
Australia focuses on the SDGs domestically, indirectly 
impacting the global level through contributions like 
reducing carbon emissions and decreasing the use of non-
renewable energy65,66). In the UK, all 17 SDGs are 
considered important, and the country aims to contribute 
to the 2030 Agenda both domestically and globally67). 
Aligned with the 2030 Agenda, Italy is crafting a fresh 
perspective through its "National Sustainable 
Development Strategy 2017–2030," which focuses on 
creating a low-emission, circular economy resilient to the 
effects of climate change and other global changes 
threatening local populations68). 

The analysis above reveals that the interests of 
individual countries regarding sustainable development 
can vary due to factors such as the delivery environment, 
investment priorities, government capacity, local industry, 
and efforts toward sustainability practices. Certain 
advanced economies, including Sweden, Denmark, and 
Norway, may need to concentrate on transforming their 
energy systems to meet environmental goals. Conversely, 
emerging nations face enormous challenges in 
accomplishing social objectives, such as ending extreme 
poverty and hunger and ensuring that everyone has access 
to modern energy services, safe water, sanitation, 
healthcare, and decent work. The UN Agenda 2030 aims 
to achieve a balance among the aspects of sustainable 
development. Developed economies focus on mitigating 
negative environmental impacts and establishing low-
carbon infrastructure, whereas developing countries 
prioritize fulfilling their fundamental social needs. The 
formulation of SDGs is critical for understanding the 
specific requirements associated with development in 
each country, as depicted in Fig. 2, which illustrates the 
interests of developed and developing nations worldwide. 
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Fig. 2. SD dimensions (Adopted by Author) 

 
3. Infrastructure investments by SDGs 

In 2015, the global community responded to an urgent 
call for action by adopting the 2030 Agenda for 
Sustainable Development (SD), guided by the 17 
Sustainable Development Goals (SDGs). Four years into 
this transformative journey, foundational work is 
underway to achieve these goals, with infrastructure 
playing a central role. In March 2019, the United Nations 
Environment Assembly (UNEA) adopted a resolution on 
sustainable infrastructure (SI), encouraging countries to 
consider broader consequences in their planning processes. 

This pioneering move underscores the fundamental role 
of infrastructure in shaping the planet's future50). The 
resolution recognizes infrastructure's centrality to the 
2030 Agenda, acknowledging its explicit mention in SDG 
9 and its influence across all socioeconomic SDGs, as 
shown in Fig. 3, which presents the correlation between 
the SDG spheres. Infrastructure's relationship with the 
environment poses challenges, and poorly planned 
projects can impact ecosystems and natural resources, 
necessitating careful decisions for the planet's future66). 
The interconnectedness of these challenges presents an 
opportunity for extraordinary achievements across each 
SDG, requiring integrated, systems-level approaches that 
consider economic, social, and environmental 
implications69). Both developed and emerging economies 
have already initiated measures to implement sustainable 
strategies for infrastructure investments. In Shymkent, the 
government has enacted a zero-waste-to-landfill strategy. 
This initiative aims to tackle the considerable presence of 
recyclable materials in landfills and establish new 
recycling centers, as recycling industrial waste for later 
use is a relatively new and developing practice. The 
potential for cost savings using recycled materials rather 
than primary sources makes this technology relevant70). 

 

 
Fig. 3. The correlation between the SDGs spheres73). 

 
SI offers interconnected benefits across physical, 

environmental, economic, and social dimensions. It 
contributes to climate resilience71), aligning with the 2°C 
goal in the Paris Agreement. The 2015 Synthesis Report 
on Intended Nationally Determined Contributions 
(INDCs) emphasizes infrastructure and sustainable 
transport as focal points53). Investment in SI emerges as a 
catalyst for economic growth, community well-being, and 
financial returns. Despite slow adoption at the country 
level, the UNEA has requested a report on best practices 
for SI, leading to the establishment of an Expert Working 
Group under the SI Partnership53). This group aims to 
capitalize on momentum from recent forums and 
contribute to a better sustainable future. Balancing the 
three dimensions of sustainability is a significant 
challenge, and various models have been employed to 
achieve equilibrium62). Ensuring this balance is crucial for 
any infrastructure sector, allowing it to contribute to 
environmental, social, and economic dimensions while 
rooted in sustainability, serving as a proactive strategy for 
achieving sustainable goals. Numerous countries 
worldwide struggle to optimize achievements across these 
dimensions, while some succeed. Various models, 
including mathematical ones, have been employed to 
attain this equilibrium, but there remains a shortfall in 
their application. Ensuring this balance is crucial for any 
infrastructure sector, allowing it to contribute to the 
fulfillment of these dimensions by considering 
environmental, social, and economic impacts during the 
pursuit of its goals. This approach ensures that decision-
making is rooted in sustainability, serving as a proactive 
strategy toward achievements and the delivery of SI 
investments. 

 
4.  The need for sustainable infrastructure 

To address the challenges arising from population 
growth, land constraints, and economic activities, and to 
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attain the objectives of the SDGs, there is a growing 
demand for infrastructure projects, particularly in 
developing countries. Infrastructure development aims to 
establish favorable living conditions and enhance living 
standards. Insufficient infrastructure can lead to severe 
injuries, fatalities, adverse environmental impacts like air 
pollution, and strain on land and federal resources. Public 
infrastructure involves the creation of facilities and 
services, including roads, highways, transportation, water 
and sewer systems, electricity, municipal schools, and 
hospitals. It is argued that infrastructure investments, as 
highlighted by74), can either significantly contribute to 
development or pose risks, such as high carbon emissions 
and pollution. 

The construction of new infrastructure is vital for 
reducing carbon emissions, decreasing reliance on fossil 
fuels, and meeting future energy demands. However, 
despite advancements, many of the world's primary 
energy supply and electricity still originate from fossil 
fuels. Thus, investing in infrastructure beyond mere harm 
avoidance is crucial to meet future needs and support the 
SDGs. This ensures that SI services not only fulfill 
people's requirements but also sustain the provision of 
public goods and services without damaging ecosystems 
or contributing to climate change. 

SI earns its label when it fosters economic development, 
meets service requirements, and harmonizes the use of 
natural resources with the protection of human rights46,75). 
SI is socially inclusive, characterized by low carbon 
emissions, and resilient to climate change. It also plays a 
role in conserving and sustainably utilizing natural 
resources, contributing to improved livelihoods and social 
well-being46,76). SI is included within the environmental, 
social, and economic infrastructure sectors according to 
its contribution to SD and its impact on ecological 
preservation and socioeconomic progress46). 

Fundamentally, infrastructure sustainability is 
characterized as "the performance of the infrastructure in 
contributing to the coordinated development of 
environmental, social, and economic dimensions”77). This 
becomes tangible when the impacts on people's service 
requirements significantly contribute to achieving SD, as 
emphasized by46,74,78). The subsequent sections provide in-
depth classifications of SI. While SI can be narrowly 
defined as 'green' or 'smart' buildings, it broadly 
encompasses various initiatives, focusing on energy, water, 
land management, green areas, smart technology, and the 
utilization of sustainable and durable building materials. 
Additionally, it involves retrofitting, rehabilitating, 
redesigning, and reusing existing infrastructure. 
Regardless of the chosen definition, SI is generally 
perceived as approaching development holistically, 
aligning with global and domestic SDGs, considering 
durability, addressing social, financial, and political 
aspects, public health and well-being, and economic and 
environmental considerations. 

 
 

4.1 Environmentally Sustainable Infrastructure  
The Paris Climate Agreement, effective since 

November 2016, aims to limit global warming to well 
below 2°C. It provides a global action plan to address 
climate change comprehensively, recognizing its linkages 
with the SDGs78). As the first country to sign and approve 
the Paris Agreement commitments, Canada has 
implemented a national plan to reduce its GHG emissions 
by 30% below 2005 levels by 2030, focusing on creating 
a lower-carbon future and building resilience to climate 
change64). The significant impact of infrastructure on 
societies and the environment plays a crucial role in 
determining whether countries can achieve more 
sustainable development patterns aligned with the 1.5°C 
objective79-81) and whether global emissions can adhere to 
a 2°C pathway81). To keep global temperature increases 
below 2°C, adopting new technologies in the future will 
be essential to reducing GHG emissions, waste, and 
adverse environmental impacts82-84). 

It is widely agreed that GHGs cause global warming, 
with infrastructure activities responsible for over 60% of 
the world's GHG emissions85). The impact on 
sustainability occurs where infrastructure actions, take 
place, providing an opportunity for SI and low-carbon 
development worldwide86). After the Paris Climate 
Agreement, many countries began transitioning towards 
increasing the share of renewable energy in total primary 
energy consumption to contribute to reducing GHG 
emissions in electricity generation61,63-65,87). In Sweden, 
the Växjö city aims to become fossil-fuel-free by 2030, 
earning the title of Europe’s greenest city'88). In the UAE, 
Abu Dhabi invested US$15 billion to build Masdar City, 
a sustainable, low-carbon eco-city aiming to become the 
world's first zero-carbon, zero-waste city. The UAE seeks 
to invest more in greener energy while developing new 
facilities for citizens, making Masdar City a flagship 
project for sustainable, oil-independent living. The UK is 
committed to delivering 21st-century energy 
infrastructure that is affordable and clean, supporting 
energy efficiency and new renewable energy 
technologies66). Additionally, the UK government 
supports decentralized electricity generation in 
developing countries. It aims to transition towards a 
cleaner energy mix66), highlighting the importance of 
creating SI to meet the increasing demand for clean energy 
and reduce GHG emissions63). Ensuring high-quality and 
sustainable water and sanitation services to urban and 
rural communities and industries is crucial for Australia, 
Canada, Switzerland, the UK, and Sweden51,63-66). Access 
to safe drinking water without leaving anyone behind 
promotes equality and security, and sanitation access 
contributes to public health and disease prevention66). In 
Switzerland, measures focusing on consumption, 
production, waste, and raw materials are essential for 
achieving a green economy, emphasizing the reduction of 
dependence on raw material extraction and using recycled 
materials to reduce GHG emissions and enhance low-
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carbon infrastructure64,65). 
In conclusion, environmental SI can play a crucial role 

in reducing carbon emissions, facilitating the transition to 
a low-carbon economy, ensuring high energy efficiency, 
and enhancing resilience to climate change and extreme 
weather events72,85,89,90). Additionally, SI contributes to 
biodiversity preservation91,92), reduces hazardous 
materials, and mitigates the effects on land, preventing 
land degradation and desertification58). 

 
4.2 Socially Sustainable Infrastructure 

85)concurred that SI serves as a primary driver for 
enhancing socioeconomic growth, with improvements 
stemming from strong connections between the two main 
drivers: social and economic.93) emphasized that social 
sustainability involves enhancing the health and safety of 
humans for current and future generations.46) expanded on 
this, noting that social sustainability encompasses 
protecting culture and heritage, along with considering 
land use and its impact on the public.94)argued that various 
factors related to stakeholder involvement, suppliers, and 
the local community influence this robust relationship. In 
a broader sense,95) defined social sustainability as the 
relationships among the four main parties in the 
industry—stakeholders, the local community, suppliers, 
and employees—aiming to fulfill the needs of both current 
and future generations. Consequently, socially sustainable 
SI should be accessible to all genders and ages46), 
considering the needs of elderly and disabled 
individuals93). This ensures that people can access markets, 
education, health, and socioeconomic activities safely and 
efficiently, leaving no one behind63,65). 

According to96), the significance of incorporating the 
social dimension of sustainability into infrastructure 
projects has grown since 1987, ensuring the advancement 
of community and social development. They highlighted 
those social considerations impact not only the final users 
but the entire surrounding community. Moreover,47) 
emphasized that social SI projects foster friendly 
communities, security, accessibility, and reduced crime.97) 
argued that the focus should be on eliminating poverty and 
increasing equity in parallel with infrastructure 
development. Hence, SI can connect rural communities, 
reduce the number of people in extreme poverty, enhance 
health and safety, and reduce fatalities and crashes65,98). 

In summary, social SI is designed to address the needs 
of the impoverished by enhancing accessibility and 
upholding human rights. It plays a role in supporting 
poverty alleviation and lessening susceptibility to climate 
change, as highlighted by46,58,72,85). For instance, supplying 
distributed renewable power to previously unelectrified 
rural areas can augment family income and promote 
gender equality by reducing the time spent on household 
responsibilities85). SI needs to consider the wide-ranging 
social dimensions and systemic consequences of new 
infrastructure, thereby fostering more resilient societies, 
promoting community cohesion, enhancing human well-
being, reducing poverty through the expansion of job 

opportunities, and creating more livable towns and 
cities65,99). 

 
4.3 Economically Sustainable Infrastructure 

Infrastructure development serves as a primary catalyst 
for economic growth100) acknowledges the pivotal role of 
infrastructure development in establishing robust 
foundations for future growth, contributing significantly 
to gross domestic product (GDP)101)asserts that 
integrating the economic dimension into infrastructure 
projects can lead to reduced operational and maintenance 
costs, enhance project performance over its life cycle, and 
boost occupant productivity by creating a healthy built 
environment. Despite the initial higher costs of SI 
compared to non-sustainable alternatives, the focus 
should be on the payback period to recover capital 
investment101). 85, 97) concur that well-designed SI not only 
supports economic growth but also enhances 
socioeconomic aspects and productivity, connecting rural 
communities. Hence, many countries consider SI crucial 
for poverty reduction, creating competitive markets, and 
providing economic opportunities that, in turn, lead to 
employment opportunities97,100,102). 

In Sweden, a carbon tax related to energy and GHG 
emissions has been adopted, generating significant 
revenue102). However, the taxation for infrastructure 
projects producing large GHG amounts will be high, while 
activities reducing carbon emissions may face lower 
taxation, encouraging economic growth102). For instance, 
in Canada, the adoption of clean energy can reduce GHG 
emissions, fostering a transition to a low-carbon and green 
economy that provides affordable electricity63). 
Additionally, the UN report on sustainable development 
for 2030 emphasizes that efficient sustainable services can 
create employment, generate wealth, and drive economic 
development58). For example, implementing sustainable 
public transportation not only offers affordable services 
for disadvantaged populations but also reduces congestion 
and negative environmental impacts85,103). 

In summary, infrastructure services, deemed crucial for 
economic development, trade connectivity, social welfare, 
and public health, are often insufficient in many regions 
and are typically integral to national development plans104). 
However, the estimated global cost for infrastructure 
investments necessary to support economic growth and 
human development by 2030 is approximately US$ 65-70 
trillion, whereas the available funds are limited to around 
US$45 trillion102). Despite the economic benefits of SI, 
such as job creation and contributing to GDP growth100,102), 
governments with high expenditures aim to enhance the 
capabilities of local suppliers and developers. This 
strategy includes opportunities to strengthen the capacity 
of local developers, attracting investments that promote 
economic growth46,58,72,85,88). 
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5. Sustainable Infrastructure addressing the 
SDGs. 
Investing in SI aligns with the key priorities outlined in 

a country’s national development strategy and 
significantly contributes to achieving various SDGs105,106). 
Sustainable Infrastructure is essential for fulfilling the 
SDGs, as it serves as the backbone for achieving targets 
across sectors such as clean water and sanitation (SDG 6), 
affordable and clean energy (SDG 7), and sustainable 
cities and communities (SDG 11)107). By adopting 
inclusive approaches, such as Green Public-Private 
Partnerships (GPSI), governments can ensure that 
infrastructure meets current needs and protects and 
enhances future generations' well-being108). Such 
investments should enhance societal, environmental, and 
economic benefits, exhibiting resilience and adaptability 
to changing conditions. 

Integrating sustainability principles into infrastructure 
development is critical for addressing the interlinked 
nature of the SDGs109). Informed decision-making is of 
immense significance, as infrastructure systems with 
extended lifespans profoundly shape our collective future 
by solidifying the consequences of present choices. This 
is particularly crucial considering the expected scale of 
infrastructure investments in the coming decades and the 
limited timeframe before unsustainable decisions lead to 
irreversible damage to the planet110). The growing demand 
for infrastructure services necessitates investments in the 
trillions of dollars111). The Organization for Economic 
Cooperation and Development (OECD) projects a yearly 
average of 6.9 trillion USD in climate-compatible 
infrastructure investment over the next decade to meet 
global development needs. Despite these requirements, 
there is a significant disparity between the needed 
investments and present trends, particularly in low- and 
middle-income countries112). 

The urgency of the situation has been heightened by the 
COVID-19 pandemic, as governments allocate trillions in 
economic recovery packages, providing a unique 
opportunity to transition towards sustainable practices113). 
Investments can decrease reliance on fossil fuels, preserve 
and generate natural assets, bolster resilience to future 
emergencies, address the global infrastructure gap, and 
stimulate the economy114). Notably, expenditure on 
renewables and energy efficiency results in more job 
creation per dollar invested compared to fossil fuels114). 
Similarly, investing in climate-resilient infrastructure in 
developing countries can yield significant benefits, with a 
return of 4 USD for every 1 USD invested115). However, a 
substantial portion of recovery spending continues to be 
directed towards unsustainable sectors. To achieve the 
SDGs and fulfill objectives against future crises, it is 
crucial to depart from "business-as-usual" approaches32,33). 
Consequently, to construct systems that provide support 
efficiently, effectively, inclusively, and sustainably, norms 
must shift toward enhanced organizational improvement, 
making use of the best available evidence, expertise, and 

technologies32). There is an urgent need for significant 
reductions in carbon emissions, and we must act quickly 
to move toward more sustainable infrastructure systems to 
address the current declines in ecosystem health and 
biodiversity. Timelines for large-scale infrastructure 
projects may be drawn out107), making early and consistent 
investment in sustainability crucial to meeting the 
ambitious targets set by the SDGs.  

 
5.1 For integrated, systems-level approaches  

A thorough understanding of the intricate and 
multifaceted relationships between diverse infrastructure 
systems and their impact on economies, societies, and the 
environment is essential. To ensure that infrastructure 
investments contribute to the achievement of the SDGs, it 
is imperative to integrate sustainability considerations 
from the initial stages of infrastructure planning116). This 
approach should encompass the complex 
interrelationships among various infrastructure systems 
and sectors, their geographic locations, pertinent 
governance structures, and the three pillars of 
sustainability throughout the entire lifespan of the 
infrastructure. Adopting such an integrated, systems-level 
approach enhances the capacity of governments to meet 
service requirements with infrastructure that is more 
resource-efficient, less environmentally detrimental, 
resilient, cost-effective, and associated with lower risks 
compared to conventional “business-as-usual” methods32). 

 
5.2 Sustainable Infrastructure Planning  

Infrastructure has intricate relationships with the 
environment, exerting both direct and indirect influences 
throughout its lifecycle. Poorly planned infrastructure can 
exert significant pressures on ecosystems and deplete 
natural resources, with the long lifespan of such assets 
entrenching environmentally unsustainable choices116). To 
safeguard the planet for future generations, it is crucial to 
make informed and SI decisions today. The complex and 
multidimensional connections between various 
infrastructure systems, economies, societies, and the 
environment emphasize the need for sustainability 
integration from the very outset of infrastructure 
planning116). 

Adopting an integrated, systems-level approach during 
the planning stage can significantly enhance 
governmental capabilities, enabling the provision of 
services that are more resource-efficient, less polluting, 
resilient, cost-effective, and lower risk compared to 
conventional approaches117,118). By incorporating 
sustainability at the initial stages, infrastructure planning 
can avoid the pitfalls of short-termism, ensuring that long-
term environmental and societal benefits are prioritized. 

The infrastructure lifecycle extends well beyond 
individual project lifecycles, involving decision-making 
phases "upstream" of specific project planning116). In 
conventional "business-as-usual" methods, environmental 
and community impacts are often addressed only at the 
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project level, overlooking crucial synergies, 
interdependencies, and cumulative effects across diverse 
systems and sectors32,33). However, treating infrastructure 
as a "system of systems" allows for the consideration of 
trade-offs and synergies at a broader scale, facilitating a 
more efficient allocation of infrastructure investment that 
aligns with the SDGs119). Recognizing and addressing 
potential risks at an early stage in the planning process 
results in more sustainable projects that align more 
effectively with the needs and aspirations of the 
communities they serve. 

Despite the availability of several guidelines and tools 
for incorporating sustainability into infrastructure, there is 
often an overreliance on project-level tools that primarily 
focus on harm avoidance. These tools, while valuable, 
might lack ambition or be implemented too late in the 
planning process, thereby missing opportunities to 
enhance positive impacts and mitigate negative ones at a 
strategic level. The genuine value of infrastructure 
investment lies in well-planned and executed projects that 
not only address immediate challenges but also promote 
long-term economic growth, employment generation, and 
the reduction of inequalities85,120). 

Ineffective infrastructure investment remains a 
significant obstacle to achieving sustainable development, 
underscoring the necessity for coherent public policies 
that are closely aligned with government strategic 
objectives. Achieving sustainable development requires 
addressing challenges at multiple levels—global, national, 
and local. An integrated agenda necessitates consistent 
policymaking that balances environmental, social, and 
economic dimensions horizontally, while transformative 
actions should occur vertically across various governance 
levels121). Coherence in policy and planning for equitable 
and sustainable development involves reinforcing 
integration across policy areas, governance levels, and the 
entire spectrum of implementation120,121). For example, 
global challenges such as climate change may require 
coordinated international responses, while legislative 
changes or economic policies may be addressed at the 
national level, and specific details like land use and 
transportation planning may be managed locally. 
Considering the impacts of decisions at different stages of 
authority in an integrated and coherent manner is essential 
for managing policy tensions, resolving inconsistencies, 
and promoting complementarities to achieve sustainable 
development122).  

 
5.3 Decision-making process 

Effectively navigating the nexus of SI offers a 
significant opportunity for notable achievements across 
all SDGs through judicious decision-making123,124). 
However, achieving this requires embracing 
comprehensive, systems-level approaches that 
meticulously assess the implications of economic, social, 
and environmental concerns throughout the entire 
planning and investment phases of infrastructure. These 
approaches, as outlined by125-127), include three crucial 

characteristics. 
Firstly, they recognize the interconnectedness between 

infrastructure systems, governance sector levels, and 
spatial scales, considering environmental, social, and 
economic dimensions across the entire infrastructure 
investment process, from planning to disposal. Secondly, 
these approaches consider these interconnections as early 
in the decision-making process as possible, exploring 
options while they are still technically, politically, and 
economically viable. Lastly, they integrate stakeholder 
consultation and public participation from the inception, 
ensuring a comprehensive spectrum of potential 
opportunities and threats is considered in the planning and 
investment analysis. This necessitates a transformative 
shift in the country’s policy and private sector decisions, 
making climate resilience an automatic and crucial 
investment priority across all sectors of the economy128). 
Although the concept of integrated, systems-level 
approaches for planning SI is not novel, its adoption at the 
country level has been slow104). Acknowledging this, the 
United Nations Environment Assembly (UNEA) has 
tasked the UN Environment with preparing best practices 
for SI, leveraging existing standardized guidance, and 
identifying gaps in current knowledge114). 

Decisions related to infrastructure development should 
align with planning strategies that globally harmonize the 
sustainable development agenda122). All these decisions, 
supported by policies, regulations, and institutions, 
facilitate coordination between departments, national and 
subnational levels of government, and public 
administration122). Guided by a comprehensive and 
enduring vision for sustainable development and a fair 
transition that surpasses political cycles, the process of 
deciding on infrastructure investments necessitates 
thorough and careful planning. This involves national and 
subnational infrastructure investment plans synchronized 
with sequential planning cycles, ensuring the full 
integration of environmental, social, and economic 
sustainability. Infrastructure project pipelines should align 
with these plans and be executed within multi-year public 
sector budgets123). Clear environmental, social, and 
economic goals in the planning process guide decision-
makers toward selecting more SI projects. Additionally, 
these plans must encompass sustainability strategies for 
existing arrangements, minimizing impacts, avoiding 
stranded assets where feasible, and mitigating economic 
consequences when stranded assets are unavoidable. 

 
5.4 International Sustainable Infrastructure Planning 

Practices  
In traditional methodologies, evaluations of 

infrastructure's environmental, economic, and social 
implications typically occur solely at the project level129). 
This approach often leads to a fragmented understanding, 
neglecting the interactions and interdependencies among 
various infrastructure sectors and their cumulative effects 
on nature and societies116). Such siloed evaluations can 
result in missed opportunities to create an infrastructure 
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that is not only sustainable but also resilient and adaptive 
to future challenges. By adopting a perspective that views 
infrastructure as a "system of systems," planners and 
policymakers can balance trade-offs and synergies across 
different investments119). This approach facilitates a more 
efficient allocation of infrastructure investment, ensuring 
that it aligns with service delivery and national sustainable 
development objectives. Furthermore, this holistic 
viewpoint enables the early identification and mitigation 
of potential risks during the planning phase, resulting in 
infrastructure that is more sustainable and closely aligned 
with the needs and expectations of users119). 

While numerous guidelines and standards exist for 
planning infrastructure sustainability, there is a prevalent 
dependence on project-level tools, which are primarily 
geared toward avoiding negative impacts. These 
instruments often lack the ambition to drive 
transformative change or are employed too late in the 
planning process, missing critical opportunities to 
minimize adverse effects and maximize positive 
outcomes129). 

At the international level, frameworks such as the G20 
Principles for Quality Infrastructure Investment provide a 
broad structural framework, emphasizing economic 
efficiency, but they offer limited guidance on 
environmental sustainability. To bridge this gap, the 
OECD offers more detailed and policy-oriented guidance 
on sustainability130), encouraging the integration of 
environmental and social considerations into 
infrastructure planning. Additionally, the International 
Good Practice Principles for Sustainable Infrastructure 
aim to complement existing frameworks by focusing on 
upstream aspects of infrastructure planning131). These 
principles emphasize the importance of creating an 
enabling environment that supports the achievement of the 
SDGs, highlighting the proactive role that governments 
can play in fostering sustainable infrastructure 
development. The public sector plays a crucial role in 
establishing this enabling environment, and without the 
right policies and regulatory frameworks, infrastructure 
investment is likely to follow an unsustainable 
trajectory132). Countries around the world have started to 
recognize this, adopting various practices to integrate 
sustainability into infrastructure planning133). 

For example, in the United Kingdom, the evaluation of 
infrastructure investment needs is primarily driven by 
economic and population growth projections, with a 
strong focus on considering various scenarios to anticipate 
future needs. This scenario-based planning helps ensure 
that infrastructure investments are resilient to future 
changes and uncertainties. Switzerland takes a 
comprehensive approach by conducting a status analysis 
to assess how well its policies align with the 2030 Agenda 
for Sustainable Development, identifying key areas for 
future action related to the SDGs. This proactive approach 
helps Switzerland ensure that its infrastructure 
investments are in line with its long-term sustainability 
goals134). In Australia, the introduction of the 15-year 

Australian Infrastructure Plan by Infrastructure Australia 
(IA) in 2016 marked a significant shift towards more 
strategic infrastructure planning. This plan represents a 
collaborative effort between the Australian Government 
and various levels of government to continually enhance 
the nation’s infrastructure. It addresses the traditionally 
fragmented approach to infrastructure development, 
which often focused on individual projects without a 
comprehensive assessment of national needs or 
overarching goals135). The plan emphasizes the 
importance of integrating economic, environmental, and 
social considerations into infrastructure planning, helping 
to close the gap between project-level evaluations and 
broader national objectives. 

Similarly, France’s Agenda 21, which guides transport 
infrastructure investment, shares common priorities with 
Australia. It emphasizes optimizing existing infrastructure 
systems, limiting greenfield infrastructure development, 
improving system performance and territorial 
connectivity, enhancing environmental performance, and 
minimizing the environmental impact of infrastructure136). 
This comprehensive approach ensures that infrastructure 
investments contribute to long-term sustainability and 
align with broader national and international goals. 

Despite the formulation of central policies in 
England137), some argue that the concentration of such 
policies at the local scale appears deficient. The 
effectiveness of infrastructure planning often hinges on 
the ability to integrate national objectives with local needs, 
yet this alignment is frequently lacking. There is a 
pressing need for reflection in policy formulation to 
ensure that investments align with green infrastructure 
planning across different governance levels103). The lack 
of stability in the investment environment, marked by 
fluctuations in policy direction and funding priorities, 
seems to contribute to chronic underinvestment in UK 
infrastructure138). Therefore, the primary goal of an 
independent planning entity focused on sustainability is 
not to diminish the decision-making authority of 
politicians, but rather to equip them and other stakeholders 
with comprehensive, evidence-based information that 
enhances decision-making processes. By providing a 
consistent and reliable foundation of data and analysis, 
such an entity can help bridge the gap between national 
policies and local implementation, ensuring that 
infrastructure investments are sustainable, resilient, and 
aligned with broader environmental goals. 

Within the European Union, investments in 
infrastructure are strategically driven by the overarching 
goal of achieving the EU's long-term targets for reducing 
greenhouse gas (GHG) emissions by 2050139). Each 
member state's infrastructure investments align with EU-
wide targets, policy objectives, and the 2030 milestones 
on the path to achieving the 2050 GHG reduction goals. 
This coordinated approach ensures that infrastructure 
development across the EU not only meets individual 
national needs but also contributes to the collective 
environmental objectives of the union. 
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The highlighted examples demonstrate that while each 
country within the EU adopts a unique perspective and 
long-term vision in setting objectives for infrastructure 
planning, there is a common commitment to 
comprehensive and sector-specific planning approaches. 
For instance, France emphasizes integrated regional 
planning, focusing on the transmission and distribution of 
electricity, as well as the cross-border integration of 
electrical systems140). This approach facilitates a seamless 
energy transition that supports both national and EU-wide 
sustainability goals. In contrast, Australia has traditionally 
followed a project-based planning approach, often lacking 
overarching sectoral master plans. However, recent trends 
indicate a shift towards more comprehensive, long-term 
strategic approaches to infrastructure development. 
Similarly, the UK, positioned between these methods, 
employs medium-term sectoral plans, particularly for 
strategic road investment, but is now increasingly 
embracing a more extensive, long-term focus akin to 
France’s approach. This shift reflects a growing 
recognition of the need for holistic planning that considers 
the long-term sustainability and resilience of 
infrastructure systems. 

In Germany, sectoral planning has long taken 
precedence, with an increasingly formal approach, such as 
the use of strategic master plans, to guide the formulation 
of infrastructure planning strategies141). The exploration of 
the potential for an overarching infrastructure plan, based 
on a detailed analysis of current infrastructure conditions 
and future needs, is considered crucial for ensuring that 
Germany’s infrastructure can meet future challenges 
while aligning with national and EU sustainability targets. 
This methodical and forward-looking approach helps 
Germany maintain its position as a leader in sustainable 
infrastructure development. 

In Jordan, the national vision, known as "Jordan 2025," 
was established to propel the country toward 
comprehensive development142). This vision serves as a 
strategic roadmap, connecting the current situation with 
the targeted future for the community. Aligned with royal 
directives, the government launched this vision in 2015, 
forming a steering committee led by the Prime Minister 
and comprising key ministers. The Ministry of Planning 
played a pivotal role in facilitating communication and 
coordination among various sectors, conducting 
workshops with extensive community involvement to 
develop the vision142). The process began with a thorough 
assessment of the country's status in terms of natural 
resources, water, energy, social life, living standards, 
human capital, infrastructure, and the economy. This 
comprehensive analysis was designed to identify 
weaknesses, threats, opportunities, and strengths across 
all sectors of the community, laying the groundwork for a 
sustainable development trajectory that addresses both 
immediate needs and long-term goals. 

On the other hand, utilizing data primarily from the 
Department of Statistics, the collected information 
underwent a comprehensive SWOT analysis to recognize 

the strengths, weaknesses, opportunities, and threats 
facing Jordan. This analysis incorporated a wide range of 
external and internal factors that influence the 
development plan, such as challenges in importing 
Egyptian gas, rapid population growth due to the influx of 
refugees, the impacts of climate change, volatile political 
conditions, technological advancements, economic crises, 
and the growing demands on water and energy resources. 
Additionally, the analysis took into account social 
development issues, including poverty, unemployment, 
and inequalities, which are critical to shaping a holistic 
development strategy. 

Following the SWOT analysis, the information was 
meticulously processed to identify key opportunities and 
strengths, as well as to understand the interconnections 
between different sectors. This analysis was crucial in 
determining the priority development sectors within a 
specific government timeframe. The outcome of this 
process is the national vision, which serves as a 
comprehensive guideline for all sectors, enabling them to 
formulate policies that are closely aligned with national 
objectives. The vision encompasses a wide array of 
sectors including infrastructure, transportation, education, 
employment, energy, environment, water, healthcare, 
financial services, justice, legislation, political 
development, and more. 

Jordan's national vision embraces fundamental 
principles such as strengthening the rule of law, promoting 
institutional empowerment, ensuring equal opportunities, 
and increasing participation in socio-economic 
policymaking142). It outlines specific objectives to be 
pursued through coordinated actions at the sub-national 
(sectoral) level, thereby ensuring that the broader goals of 
the national vision are translated into concrete outcomes 
across all sectors. The vision presents two scenarios based 
on the level of progress and commitment to agreed 
policies: the baseline scenario, which assumes moderate 
improvement measures, and the target scenario, which 
requires more ambitious measures to achieve high growth 
rates. According to the target scenario, the national vision 
aims for real economic growth rates of approximately 
7.5% by 2025, with an average growth of 5.7% during the 
vision period. In contrast, the baseline scenario targets a 
more modest economic growth rate of 4.8%. The vision 
also sets ambitious goals for reducing poverty and 
unemployment rates, lowering the public debt-to-GDP 
ratio, and addressing disparities in education by 2025142). 
Regarding infrastructure, the vision establishes specific 
targets, including increasing the GDP contribution of 
public construction, extending road networks, boosting 
GDP from transportation, enhancing the ratio of buses per 
capita, expanding sanitation system coverage, optimizing 
energy consumption, and improving waste management 
by 2025142). These targets provide a framework for sub-
national (sectoral) planning, allowing for the 
measurement of success or failure based on progress at 
each level and overall societal well-being. 

These examples illustrate the diversity of approaches to 
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sustainable infrastructure planning across different 
regions, each tailored to the unique challenges and 
opportunities of the local context. However, a common 
thread among successful practices. These international 
practices demonstrate the importance of adopting a 
holistic, systems-level approach to infrastructure planning. 
By considering the cumulative impacts of infrastructure 
investments and integrating sustainability from the outset, 
countries can create infrastructure that not only meets 
current needs but also supports a sustainable and resilient 
future. 

In conclusion, Jordan 2025 represents a long-term 
national vision that provides strategic direction rather than 
a detailed government action plan. It features over 400 
policies or actions to be implemented collaboratively by 
the government, business, and civil society142). However, 
due to the dynamic nature of global and regional 
developments, as well as uncertainties and unforeseen 
circumstances, the national vision requires periodic 
updates to remain relevant and effective. Consequently, 
sector-specific comprehensive master plans for the 
construction of infrastructure serve as a vital foundation 
for network growth and development. According to recent 
studies, there are two distinct approaches to sustainability 
planning: sectoral planning and comprehensive planning. 
Comprehensive planning encompasses all dimensions of 
sustainability, assigning appropriate weights to each and 
considering the interplay between them, thereby fostering 
a balanced and holistic approach to sustainable 
development. On the other hand, sectoral planning focuses 
on one or two dimensions—typically environmental, 
social, or economic aspects—often resulting in a more 
specialized but narrower focus. Both approaches have 
their merits, and the choice between them depends on the 
specific context and objectives of the planning process. 
Planning and public policymaking in the field of 
infrastructure development wield significant influence by 
directing investments toward sustainable projects and 
generating positive impacts across society143). According 
to the OGC Gateway, policymaking is the process through 
which governments translate their political vision into 
actionable programs and initiatives that bring about 
desired changes in the real world. Therefore, the 
development of effective policies is instrumental in 
achieving a balanced consideration of the environmental, 
social, and economic aspects of sustainable 
development144). These policies not only guide the 
allocation of resources but also ensure that infrastructure 
projects contribute to the long-term sustainability and 
resilience of the nation. 

 
5.5 Enabling Sustainable Infrastructure Projects  

Governments play a pivotal role in creating conducive 
conditions for infrastructure development, acting as major 
drivers in this regard 107. While private sector investment 
and technical expertise are increasingly crucial, 
particularly in developing nations, the responsibility for 

providing most infrastructure services lies with the 
government, as civil society holds it accountable145). 
Notably, the public sector dominates global infrastructure 
investment, accounting for 83% of investments in 
developing countries in 2017103). Even when the private 
sector participates, it often does so in projects sponsored 
by public institutions. It is similarly critical to remember 
that funding for SI needs to go beyond merely building 
physical infrastructure143). Investments must also be made 
in the human resources, policies, and procedures that 
support the technology114). Furthermore, investments are 
necessary in infrastructure operations and maintenance to 
ensure durability, as well as in environmental protection 
and human safety to create a world that can adapt to or 
mitigate climate change114). 

The enabling environment encompasses institutions, 
policies, rules, and regulations governing infrastructure 
systems throughout their lifecycle114,146). This 
environment is essential for stable and predictable 
governance, legal frameworks, and economic, social, and 
environmental policies aligned with long-term 
planning114). Such measures reduce uncertainties and risks 
for planners, businesses, and investors. A stable regulatory 
and policy environment is crucial for financing, requiring 
regulatory certainty, economic incentives, fiscal policies, 
credit enhancement, and risk mitigation mechanisms. 
Sanctions and penalties for non-compliance must be 
effective, discouraging the view of violations as part of the 
cost of doing business147,148). As governments turn to the 
private sector due to limited public budgets, creating an 
enabling environment is vital for attracting private 
investment. In this regard, the Swedish Report on 
implementing the SDGs Agenda emphasizes the critical 
role of creating an enabling environment for sustainable 
development64). Inclusive and informed decision-making 
is a top priority, requiring coherent policies, legal 
frameworks, dedicated financing, strong institutions, and 
stakeholder involvement. Transparency and 
accountability are paramount for achieving openness and 
reducing corruption within the overall enabling 
environment64). Appropriate institutions are essential to 
design, implement, and enforce reforms that enable 
private investment. Overcoming barriers becomes a key 
enabler, influencing positive policy outcomes. The 
interactions between political, legal, economic, and social 
conditions create an enabling environment, fostering 
sustainability149,150). Governments can shape a supportive 
environment for climate-smart infrastructure, and the 
enabling environment is integral to the transformation 
processes toward sustainable development. 

 
5.6 Infrastructure Investments  

Investments in infrastructure, often touted as essential 
for development, encompass physical assets such as 
bridges, roads, and energy facilities41-43). These assets are 
frequently celebrated for their supposed stability and 
predictable returns, which make them attractive to 
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investors. However, this focus on tangible infrastructure 
can obscure critical issues151). While infrastructure is 
undeniably important, the emphasis on physical assets 
overlooks the complex realities of their implementation 
and impact. The assumption that infrastructure 
investments will automatically lead to development and 
economic growth is overly simplistic. The actual 
outcomes of these investments can be inconsistent, 
especially when projects are driven primarily by financial 
interests rather than genuine developmental needs152). The 
perceived stability of infrastructure investments may be 
misleading. Although these assets are often viewed as 
reliable sources of cash flow, they are not immune to risks 
such as political instability, economic fluctuations, and 
environmental challenges. The promise of stable returns 
does not necessarily account for the potential long-term 
costs associated with maintaining and updating outdated 
infrastructure, nor does it address the risk of 
underperformance or obsolescence. Despite the clear need 
for substantial investments to meet the SDGs and achieve 
net-zero emissions by 2050, there is a significant 
discrepancy between the required and actual 
investments153). The OECD estimates that USD 6.9 trillion 
annually is needed154), yet a substantial portion of funding 
continues to be diverted to conventional, "business-as-
usual" projects32,33). This misallocation reflects a failure to 
shift investment priorities towards more sustainable and 
resilient infrastructure. While high-quality infrastructure 
is essential for public services such as education, health, 
and transportation, the distribution of these investments 
often reveals inequities. Investments may 
disproportionately benefit wealthier regions or 
populations, leaving marginalized communities with 
inadequate infrastructure and services. The goal of 
ensuring that "no one is left behind" is undermined if 
infrastructure projects do not address these disparities 
effectively. The current trend of underinvestment in 
infrastructure is alarming. With a potential shortfall of 
11% or $350 billion annually, the gap between required 
and actual spending threatens to impede progress146,155). 
This underinvestment exacerbates existing infrastructure 
deficits and undermines efforts to support global 
economic growth and provide essential services. 
increasing involvement of private investors, including 
pension funds, life insurers, and sovereign wealth funds, 
in infrastructure projects introduces additional 
complexities. While private investors bring valuable 
expertise and financial resources, their focus on long-term 
returns can lead to prioritizing profitability over public 
welfare. Models like public-private partnerships and 
private finance initiatives, while beneficial in some 
respects, can also lead to conflicts of interest and reduced 
transparency143). The appeal of infrastructure investments 
for their long-term returns must be scrutinized. While 
these investments are positioned as providing steady 
income streams, such as from utility bills or rail fares, this 
perspective can mask underlying issues146). The actual 
benefits to society and the performance of infrastructure 

projects are not guaranteed, and there is a risk that private 
investors’ interests may not align with broader public 
goals146). In summary, while infrastructure investments are 
critical, a more nuanced and critical evaluation is 
necessary. The focus on physical assets, financial stability, 
and private sector involvement must be balanced with a 
deeper consideration of equity, long-term sustainability, 
and genuine developmental impact34). Addressing these 
concerns requires a comprehensive approach that goes 
beyond surface-level financial assessments and tackles the 
root causes of infrastructure challenges. 

 
6. The Way Forward 
6.1 The Imperative of Investment in SI 

In the rapidly evolving landscape of the 21st century, 
the decisions we make today are not just pivotal—they are 
fraught with consequences that will irrevocably shape the 
communities of tomorrow. While investment in SI is often 
touted as a panacea for the challenges of urbanization, 
population growth, and environmental degradation, the 
reality is far more complex. The urgency to build resilient, 
inclusive, and environmentally responsible communities 
is undeniable127), yet the path to achieving this is riddled 
with obstacles that are often underestimated. In an era 
where rapid urbanization and environmental challenges 
are accelerating, the rhetoric around SI investments 
sometimes obscures the difficulties of implementation. 
The notion that strategic investment in SI is a 
straightforward solution overlooks the deep-rooted 
structural, political, and economic barriers that frequently 
derail such initiatives. These investments, though 
essential, are often hampered by short-term thinking, 
inadequate funding, and a lack of coordinated governance. 
Moreover, the emphasis on SI as a driver for long-term 
societal well-being and environmental stewardship risks 
oversimplifying the complexities of balancing immediate 
needs with future sustainability127). Therefore, while the 
potential benefits of SI are immense, they are contingent 
upon navigating a minefield of challenges that require not 
just vision but also political will, comprehensive planning, 
and a commitment to long-term thinking that is often at 
odds with the short-term imperatives of contemporary 
governance. Without addressing these underlying issues, 
the ideal of a prosperous and harmonious tomorrow may 
remain out of reach, despite our best intentions. 

 
6.2 The Foundation of Infrastructure in SD 

While SI is often heralded as the bedrock for 
developing communities capable of withstanding the 
challenges of a rapidly changing world, this perspective 
can sometimes gloss over the significant obstacles to 
achieving such outcomes. Although SI encompasses a 
wide range of sectors with the noble aim of minimizing 
environmental impact while maximizing socio-economic 
benefits, the reality is that these goals are often more 
aspirational than practical. Investing in infrastructure that 
aligns with sustainability principles is frequently 
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portrayed as a straightforward path to building resilient 
and adaptive communities. However, this narrative tends 
to overlook the complexities involved in such investments. 
For instance, the political, financial, and logistical hurdles 
that accompany SI projects are substantial, often leading 
to delays, cost overruns, and compromises that dilute the 
very sustainability goals they aim to achieve156). Moreover, 
while SI is positioned as the cornerstone for communities 
capable of thriving amidst modern complexities, the 
assumption that strategic investments alone can establish 
this foundation is overly simplistic. The success of SI 
initiatives is heavily dependent on factors such as 
governance, community engagement, and long-term 
maintenance—areas that are often underfunded or poorly 
managed. Without addressing these underlying challenges, 
the potential of SI to truly create resilient, thriving 
communities may remain largely unrealized, leaving us 
with infrastructure that is sustainable in name only. 

 
6.3 Environmental Stewardship 

To attain the SDGs by 2030 and achieve net-zero 
emissions by 2050, the rhetoric of substantial investments 
in sustainable and resilient infrastructure is frequently 
touted as essential139). The OECD projects that an annual 
investment of USD 6.9 trillion is required until 2050 to 
meet these ambitious development goals and establish a 
low-carbon, climate-resilient future153,154). However, this 
optimistic projection starkly contrasts with the reality on 
the ground. The Global Infrastructure Hub highlights a 
significant investment gap, amounting to trillions of 
dollars, revealing that current efforts are woefully 
inadequate. Despite the urgent need for transformative 
change, much of the global infrastructure investment 
continues to be funneled into conventional, "business-as-
usual" projects that perpetuate environmental degradation 
rather than mitigate it52). 

While environmental stewardship is often cited as a 
primary consideration in shaping tomorrow's 
communities, implementing sustainable infrastructure is 
fraught with challenges. SI is theoretically positioned as a 
solution to mitigate the adverse effects of human activities 
on the environment, with promises of reduced ecological 
footprints by incorporating green technologies, renewable 
energy sources, and eco-friendly construction practices. 
Yet, the commitment to such environmental stewardship 
remains superficial in many cases. Greenwashing—where 
projects are marketed as sustainable without fully meeting 
rigorous environmental standards—frequently 
undermines genuine efforts to preserve natural resources 
and foster biodiversity. Moreover, while minimizing 
waste production and reducing landfill dependency are 
critical for lessening environmental impacts, these goals 
are often compromised by inadequate waste management 
systems and a lack of robust recycling infrastructure. The 
persistent reliance on non-renewable energy sources 
further exacerbates environmental degradation, 
contributing to carbon emissions and negatively 

impacting public health. Although renewable energy is 
heralded as essential for reducing reliance on fossil fuels, 
the transition remains sluggish, hindered by entrenched 
interests, insufficient policy frameworks, and the high 
costs associated with scaling up renewable energy 
infrastructure. 

Furthermore, the idea of providing affordable, 
accessible energy to all, particularly the economically 
disadvantaged, remains elusive. The promise that 
renewable energy will be equitably distributed at 
affordable prices often fails to materialize, leaving 
marginalized communities vulnerable to energy poverty. 
Without more aggressive and targeted policies, the 
aspiration of universal, affordable renewable energy 
access risks becoming another unfulfilled pledge in the 
quest for sustainable development157). 

In sum, while the narrative around SI and its role in 
achieving the SDGs is compelling, the significant gaps in 
investment, implementation, and equitable distribution 
reveal a stark disconnect between ambition and reality. 
Without a fundamental shift in how infrastructure 
investments are prioritized and executed, the lofty goals 
of 2030 and 2050 may remain out of reach, leading to 
continued environmental degradation and social 
inequities.  

 
6.4 Inclusive Urbanization 

The decisions made today regarding infrastructure 
investment will undeniably shape the inclusivity of 
tomorrow's communities, but the narrative surrounding SI 
often fails to grapple with the complexities and 
contradictions inherent in these investments. While SI is 
frequently championed as the key to fostering inclusive 
urbanization—through smart urban planning, accessible 
public transportation, and equitable resource 
distribution—the reality is that these ideals are often 
compromised by competing interests, inadequate funding, 
and a lack of political will. 

Investments in SI are indeed critical for minimizing 
disparities in access to essential services and fostering 
social cohesion. However, the assumption that such 
investments will automatically lead to truly inclusive 
communities overlooks the persistent socio-economic and 
political barriers that undermine these goals. In many 
cases, infrastructure projects that are branded as 
"sustainable" end up reinforcing existing inequalities, as 
they are often concentrated in areas that are already 
economically advantaged, leaving marginalized 
communities further behind158). 

Moreover, the stability and growth of every country are 
increasingly threatened by the degradation of land and soil, 
yet this issue is frequently sidelined in discussions about 
urban development. While prioritizing sustainable land 
management is crucial for mitigating the impacts of land 
degradation and desertification, the reality is that such 
concerns are often sacrificed in favor of short-term 
economic gains. The emphasis on reusing and reclaiming 

- 1520 -



EVERGREEN Joint Journal of Novel Carbon Resource Sciences & Green Asia Strategy, Vol. 11, Issue 03, pp1508-1529, September, 2024 

 

land, while important, is often insufficiently supported by 
the necessary policy frameworks and financial incentives 
to make a meaningful impact. As a result, the well-being 
of communities facing these challenges is often left in the 
balance, with long-term sustainability taking a back seat 
to immediate development pressures. 

The sustainability of forests and rangelands is similarly 
at risk, yet the measures to protect these vital ecosystems 
are frequently inadequate or poorly enforced. The threats 
posed by climate change, natural-physical factors, and 
human-induced activities, including unsustainable 
agricultural practices and over-exploitation of resources, 
are well-documented. However, the implementation of 
mitigation measures is often inconsistent and lacks the 
urgency required to address these escalating risks. Forests 
are vulnerable to a range of destructive activities, from 
illegal logging to overgrazing, all of which are 
exacerbated by poorly planned infrastructure projects that 
prioritize short-term gains over long-term ecological 
health. Policymakers must do more than pay lip service to 
the need for sustainable development; they must actively 
enforce regulations that safeguard forests and biodiversity, 
ensuring that SI development does not become another 
vehicle for environmental degradation. 

The planning of urban infrastructure, often carried out 
over decades, has profound and lasting impacts on 
community development and the environment. Yet, the 
inclusive ideals espoused in these plans frequently fall 
short in practice. Transportation infrastructure, for 
instance, is a critical component of urban life that should 
be accessible to all, regardless of gender, age, or physical 
ability. While the concept of sustainable transportation is 
heralded as a solution to reduce congestion and minimize 
environmental impacts, the actual implementation often 
fails to meet the needs of the most vulnerable populations. 
Public transportation systems are frequently underfunded, 
poorly maintained, and inadequately connected, leaving 
those who rely on them—particularly the elderly, disabled, 
and economically disadvantaged—struggling to access 
essential services. Moreover, the focus on reducing 
reliance on private cars, while environmentally sound, 
often overlooks the realities of those who cannot afford 
alternatives. Sustainable transportation should indeed 
offer affordable fares and widespread access, but in many 
cities, these goals remain aspirational rather than 
actualized. As a result, the potential of good sustainable 
transportation to support community development, 
enhance trade, and connect people is often unrealized, 
leaving many communities disconnected and underserved. 

In conclusion, while the rhetoric around SI and its 
potential benefits is compelling, it often glosses over the 
significant challenges and contradictions inherent in its 
implementation. Without a more critical and nuanced 
approach to infrastructure investment—one that 
genuinely prioritizes inclusivity, environmental 
stewardship, and long-term sustainability—the promise of 
building resilient, inclusive, and thriving communities 
may remain largely unfulfilled.  

6.5 Economic Prosperity and Innovation 
While investments in SI are often heralded as a panacea 

for immediate environmental and social concerns, the 
discourse tends to oversimplify the broader economic 
implications. The idea that SI will automatically lead to 
long-term economic prosperity by embracing innovative 
technologies like smart grids, efficient public 
transportation systems, and green building designs is 
compelling, but it overlooks the complexities and 
potential pitfalls of such investments159). The assertion 
that SI catalyzes job creation, attracts investment, and 
fosters a culture of innovation is not without merit. 
However, this narrative often downplays the challenges 
associated with implementing these technologies on a 
large scale160). For instance, the initial costs of adopting 
innovative SI technologies can be prohibitively high, 
particularly for economically disadvantaged communities 
or developing countries. The assumption that these 
communities can seamlessly transition to advanced 
infrastructure overlooks the financial, technical, and 
logistical barriers they face. In some cases, the rush to 
adopt "smart" technologies can exacerbate inequalities, 
creating a digital divide where wealthier areas benefit 
from cutting-edge infrastructure, while poorer regions are 
left behind. 

Moreover, the promise of job creation through SI 
investments is often overstated. While SI projects do 
generate jobs, the nature of these jobs may not always 
align with the skills available in the local labour market. 
There is a risk that without adequate training and 
education programs, these jobs could be inaccessible to 
those who need them most, perpetuating existing 
economic disparities. Additionally, the focus on high-tech 
solutions can sometimes lead to the displacement of 
traditional industries and jobs, particularly in sectors like 
construction or energy, where automation and new 
technologies may reduce the demand for human labour. 

Attracting investment through SI is also a double-edged 
sword. While it can lead to economic growth, it can also 
invite speculative investment that prioritizes short-term 
gains over long-term sustainability. The influx of capital 
into SI projects may drive up costs, making it difficult for 
local governments and communities to afford the 
necessary infrastructure improvements. This dynamic can 
lead to the privatization of essential services, where the 
pursuit of profit undermines the accessibility and 
affordability of infrastructure for the broader population. 

Furthermore, the cultivation of a culture of innovation 
through SI investments is often portrayed as an 
unqualified good. However, innovation for its own sake 
does not necessarily lead to equitable or sustainable 
outcomes. The pressure to innovate can sometimes result 
in the adoption of untested technologies or approaches 
that fail to deliver on their promises, leading to wasted 
resources and disillusionment among stakeholders. The 
focus on innovation can also overshadow the need to 
address more fundamental issues, such as ensuring that 
existing infrastructure is properly maintained and that 
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basic services are provided to all community members. 
In summary, while SI investments hold the potential to 

drive economic prosperity, this outcome is far from 
guaranteed. The optimistic narrative often associated with 
SI needs to be tempered with a more critical understanding 
of the economic, social, and environmental trade-offs 
involved. Without careful planning, inclusive policies, 
and a focus on equity, the benefits of SI may be unevenly 
distributed, leaving some communities worse off than 
before. 

 
6.6 Resilience in the Face of Uncertainty 

The prevailing notion that resilient infrastructure is 
essential for coping with future uncertainties such as 
climate change, global pandemics, and geopolitical shifts 
is widely accepted but warrants a more critical 
examination. While the focus on building resilient 
infrastructure is commendable, the assumption that 
sustainable investments alone can sufficiently prepare 
communities for these unpredictable challenges is overly 
simplistic and potentially misleading. 

First, the idea that resilience extends beyond physical 
structures to include social, economic, and governance 
systems is important but often inadequately addressed in 
practice. Sustainable investments may prioritize physical 
infrastructure—such as flood defenses or renewable 
energy systems—yet overlook the critical need for robust 
social and governance frameworks that can adapt to 
changing circumstances161,162). For instance, while a city 
may invest in green buildings and smart grids, it might 
simultaneously neglect the development of inclusive 
policies and community engagement practices essential 
for truly resilient social systems. This disconnect can 
result in infrastructure projects that are technically 
advanced but fail to address underlying social 
vulnerabilities or governance gaps, ultimately 
compromising overall resilience. 

Moreover, the focus on resilience and adaptability often 
neglects the broader issue of equity. Sustainable 
infrastructure investments may be disproportionately 
concentrated in wealthier or more developed areas, 
leaving marginalized communities without adequate 
protection against the very challenges these investments 
aim to address. This inequity can exacerbate existing 
disparities, making it more difficult for disadvantaged 
populations to cope with unforeseen challenges. Therefore, 
resilience cannot be achieved by technological and 
infrastructural advancements alone; it requires a concerted 
effort to address social inequalities and ensure that all 
communities benefit equitably from these investments. 

The assumption that resilient infrastructure will 
automatically lead to communities that are agile and 
cohesive in the face of uncertainty also fails to consider 
the limitations of current technological solutions. While 
innovations in infrastructure can improve adaptability, 
they do not guarantee that communities will effectively 
respond to complex and evolving challenges. The rapid 

pace of technological development can sometimes 
outstrip the capacity of local governments and 
communities to implement and maintain these solutions 
effectively. Furthermore, the emphasis on technological 
resilience might overshadow the importance of traditional 
community support systems and local knowledge, which 
can play a crucial role in navigating crises. 

Additionally, the focus on preparing for increased 
population demand and future expansion often overlooks 
the critical need for sustainable resource management and 
environmental protection146). Infrastructure investments 
that prioritize growth and development without adequate 
consideration for environmental impacts can lead to 
unsustainable practices and exacerbate the very 
challenges they are meant to mitigate. For instance, 
expanding infrastructure to accommodate population 
growth without addressing underlying issues such as 
water scarcity or land degradation can result in short-term 
gains at the expense of long-term sustainability. 

In conclusion, while the emphasis on resilient 
infrastructure in the face of an unpredictable future is a 
valuable consideration, it is crucial to critically assess the 
limitations and potential shortcomings of such 
investments. Resilience requires a holistic approach that 
goes beyond physical infrastructure to address social 
equity, governance, and environmental sustainability. 
Without a more nuanced and inclusive strategy, the 
promise of resilience and adaptability may remain 
unfulfilled, leaving many communities ill-prepared for the 
challenges ahead. 

 
7. Conclusion 

In conclusion, investing in SI is essential for building 
resilient and thriving communities in the face of today’s 
challenges. By channeling resources into environmentally 
responsible practices, promoting inclusivity, fostering 
economic innovation, and enhancing resilience, we create 
a foundation for a prosperous, harmonious, and enduring 
future. The urgency to act extends beyond merely 
constructing infrastructure; it is about shaping a legacy 
that prioritizes the well-being of current and future 
generations. Through strategic and sustainable 
investments, communities can pave the way for a future 
defined by resilience, inclusivity, and long-term prosperity. 

The impact of infrastructure investments on achieving 
the SDGs varies across the 17 goals, with significant 
contributions observed in areas such as improving urban 
quality of life and health, promoting decent work, 
supporting industrialization and innovation, enhancing 
production and consumption patterns, addressing climate 
change, promoting biodiversity, and fostering 
partnerships. Infrastructure systems related to energy and 
buildings are critical in driving economic growth (SDGs 
1, 7, 8, and 9), while transport and telecommunications 
systems are key to advancing social inclusiveness (SDGs 
4, 5, and 10). Access to water and food is vital for human 
health and well-being (SDGs 2, 3, and 6). Adopting 
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integrated, systems-level approaches that consider the 
economic, social, and environmental dimensions of 
infrastructure planning helps to optimize the cross-
sectoral benefits and manage the trade-offs inherent in SI. 
The challenge of achieving the SDGs is universal, with no 
single country excelling across all goals. Learning from 
each other and applying valuable lessons within unique 
national contexts is essential. This includes leveraging 
funds from both local and international sources, involving 
public and private sectors alike. When investing in SI, 
diversifying funding sources is crucial due to its nature as 
a public good, often requiring a mix of public and private 
sector funding.  

Developing SI demands sustained governmental 
support, commitment to public and private investments, 
and a robust regulatory framework that upholds social, 
economic, and environmental standards. Effective urban 
planning, stakeholder integration, and adopting 
sustainable building materials and practices are also 
critical. The use of big data for improved collection, 
analysis, and decision-making and the adoption of 
innovative technologies such as the Internet of Things are 
pivotal in transitioning to a low-carbon economy 
supported by SI. However, financing remains a significant 
challenge. While there is interest in SI investment from 
various entities, current spending falls short of meeting the 
estimated demand. Public funding is crucial, but scaling 
up private-sector investment is equally important. A 
pipeline of bankable projects, supported by clear 
government policies, fiscal incentives, sustainability 
standards, technology fostering, improved data analysis, 
capacity-building mechanisms, stakeholder engagement, 
and innovative financing mechanisms, is essential for 
sustainable investment in SI. 
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