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BACKGROUND 
 Injustices have historically been embedded within the foundations that support various 
systems and practices in the United States.3,4 For example, structural racism, defined here as the 
conditions (e.g., laws and official policies) that result in unfair treatment due to race, plays a role 
in how critical infrastructure systems are planned and operated.5,6 One of the most prominent 
examples of structural racism’s impact on infrastructure can be examined by exploring how the 
construction of the interstate highway system placed specific boundaries around and within 
predominately Black communities, causing displacement and further segregation.7 Decades after 
the highway’s implementation, ramifications are still experienced across the country (e.g., 
increased air pollution in neighborhoods surrounding highways).8 Similar examples of structural 
racism and its continuous impacts on Black, Indigenous, and other people of color (BIPOC) 
communities are found in other infrastructure systems such as water, wastewater, and energy.9–11 

Several emerging areas of study and associated policies have been developed in the 
engineering realm to remedy the faults of structural racism in the built environment. One of the 
more prominent areas that emphasize infrastructure is environmental justice, which refers to the 
fair treatment of individuals regardless of their identifiers (e.g., race, national origin, income) 
concerning enforcing and developing environmental policies and regulations. The term intertwines 
environmentalism and social justice by investigating hazardous waste, resource extraction, and 
other harmful land use practices in BIPOC communities.12 Studies examining environmental 
injustice have spurred the creation of various policies and regulatory bodies, including the National 
Environmental Justice Advisory Council and the White House Environmental Justice Advisory 
Council.13 In summary, environmental justice broadly focuses on the environmental ramifications 
of injustice associated with critical infrastructure systems (e.g., air pollution, groundwater 
contamination, occupational health), mainly from the perspectives of water, food, transportation, 
energy, and chemical sectors.14,15 While this vital work is necessary to remedy injustice, this focus 
is not comprehensive of other injustices involving critical infrastructure (e.g., unequal 
infrastructure access and service quality and performance.) Examining these different areas would 
be vital in engineering equity in infrastructure development and supporting justice in populations’ 
well-being beyond environmental and population health. 
RESEARCH QUESTION 
 In this proposed project, we will conduct a systematic literature review to explore current 
trends in the existing engineering knowledge of infrastructure justice. In this work, we use the 
United States Cybersecurity and Infrastructure Agency’s definition of infrastructure as one of the 
16 manufactured systems that sustain critical services (e.g., piped drinking water access and 
transportation).1,2 By examining infrastructure and social justice-related literature, we aim to 
discover gaps within the body of knowledge to promote future research avenues. 
 



RESEARCH APPROACH 
 We will focus on scholarly literature to conduct this systematic review of the body of 
knowledge involving infrastructure justice. As this work aims to explore the current trends in 
engineering research related to infrastructure justice, we will conduct our search using two 
databases: Web of Science and Engineering Village. These databases were chosen given their 
breadth of engineering and technical information spanning a variety of journals.16–18  

This systematic review will be completed following the PRISMA framework.19 We will 
first use a combination of the following keywords: “infrastructure” and either  “equity,” “justice,” 
and “injustice.” These keywords would distinguish the articles that capture the contemporary 
language in current justice literature. We will then use a combination of the following keywords 
that reference some of the social identifiers that injustices have historically been linked with: 
“infrastructure” and either “race” or “racism,” “gender,” “socioeconomic” or “labor,” and 
“disability.”20 These additional keywords would reflect the literature that may similarly tie to 
injustices without using contemporary language. We will use Boolean operators to identify focused 
searches in the titles and abstracts of the resulting scholarly articles. To narrow the scope of the 
search results, our analysis will focus on academic literature from peer-reviewed journals 
published from 2000 and after to capture the current trends in engineering research examining 
justice and infrastructure. Although using the selected keywords and our methods may not entirely 
encompass all literature related to infrastructure justice, we believe this work still provides a 
critical first look into the status of current infrastructure literature. 
Data Analysis 
 The scholarly articles that result from the search will be analyzed in the NVivo qualitative 
coding software. The articles will be categorized initially with deductive methods before 
inductively developing subcategories for infrastructure type (i.e., the 16 critical infrastructure 
sectors) and research method (i.e., qualitative, quantitative, mixed-methods analyses.) We will do 
initial categorizations of what type of social identifier or injustice is being explored (e.g., race-
focused injustice, gender-focused injustice). Lastly, we will use an inductive approach to code to 
identify what aspect of infrastructure is being investigated (e.g., planning and management).21,22 
KEY FINDINGS 
 After applying the search constraints and removing duplicates between the two databases, 
we anticipate over 100 articles that involve some element of infrastructure justice. Additionally, 
we expect most of the literature to center on the historical impacts of structural racism on the 
transportation and water and wastewater systems sector. We predict there will be considerable gaps 
within the literature for other infrastructure sectors that can be supplemented by research focused 
on planning and management and operations and maintenance of infrastructure technical systems.  
IMPLICATIONS 
 Following the signing of the Bipartisan Infrastructure Bill (BIL) in 2021, policymakers 
have targeted several critical infrastructure sectors for additional support and funding.23 Given the 
BIL’s emphasis on equity, this heightened focus provides a novel opportunity for researchers to 
contribute to infrastructure justice literature as a means to support policy. By systematically 
reviewing the current body of knowledge, we can identify the current trends in infrastructure 
justice literature from an engineering perspective. Furthermore, this research can pinpoint 
additional infrastructure sectors or aspects of critical infrastructure systems that could benefit from 
emphasized support of equitable infrastructure development.  
 
 



REFERENCES 
1. Cybersecurity and Infrastructure Agency. Critical Infrastructure Sectors. USA.gov 

https://www.cisa.gov/critical-infrastructure-sectors (2020). 
2. Hendricks, M. D. & van Zandt, S. Unequal Protection Revisited: Planning for 

Environmental Justice, Hazard Vulnerability, and Critical Infrastructure in Communities 
of Color. Environmental Justice 14, (2021). 

3. Darity, W. A. & Mullen, A. K. From Here to Equality: Reparations for Black Americans in 
the Twenty-First Century. (University of North Carolina Press, 2020). 

4. Rothstein, R. The Color of Law: A Forgotten History of How Our Government Segregated 
America. (Liveright Publishing Corporation, 2017). 

5. Bonilla-Silva, E. Rethinking racism: Toward a structural interpretation. Am Sociol Rev 62, 
(1997). 

6. Braveman, P. A., Arkin, E., Proctor, D., Kauh, T. & Holm, N. Systemic And Structural 
Racism: Definitions, Examples, Health Damages, And Approaches To Dismantling. 
Health Aff 41, 171–178 (2022). 

7. Karas, D. Highway to Inequity: The Disparate Impact of the Interstate Highway System 
on Poor and Minority Communities in American Cities. New Visions for Public Affairs 7, 
(2015). 

8. Cass, D. & Mukherjee, A. Calculation of Greenhouse Gas Emissions for Highway 
Construction Operations by Using a Hybrid Life-Cycle Assessment Approach: Case Study 
for Pavement Operations. J Constr Eng Manag 137, 1015–1025 (2011). 

9. Masten, S. J., Davies, S. H. & McElmurry, S. P. Flint water crisis: What happened and 
why? J Am Water Works Assoc 108, (2016). 

10. Hammer, P. J. The Flint Water Crisis, the Karegnondi Water Authority and Strategic–
Structural Racism. Crit Sociol (Eugene) 45, 103–119 (2019). 

11. Hendricks, M. D. & Van Zandt, S. Unequal Protection Revisited: Planning for 
Environmental Justice, Hazard Vulnerability, and Critical Infrastructure in Communities 
of Color. Environmental Justice 14, 87–97 (2021). 

12. Mohai, P., Pellow, D. & Roberts, J. T. Environmental Justice. Annu Rev Environ Resour 
34, 405–430 (2009). 

13. U.S. EPA. Environmental Justice Timeline. Environmental Justice 
https://www.epa.gov/environmentaljustice/environmental-justice-timeline (2023). 

14. Agyeman, J., Schlosberg, D., Craven, L. & Matthews, C. Trends and Directions in 
Environmental Justice: From Inequity to Everyday Life, Community, and Just 
Sustainabilities. Annu Rev Environ Resour 41, 321–340 (2016). 

15. Schlosberg, D. & Collins, L. B. From environmental to climate justice: climate change 
and the discourse of environmental justice. WIREs Climate Change 5, 359–374 (2014). 

16. Aksnes, D. W. & Sivertsen, G. A criteria-based assessment of the coverage of scopus and 
web of science. Journal of Data and Information Science 4, (2019). 

17. Elsevier. Engineering Village. Engineering Village (2021). 
18. Clarivate Analytics. Web of Science. Web of Science (2021). 
19. Page, M. J. et al. The PRISMA 2020 statement: An updated guideline for reporting 

systematic reviews. The BMJ vol. 372 Preprint at https://doi.org/10.1136/bmj.n71 (2021). 
20. Raz, S. Introduction to Social Identities. Diversity and Social Justice – Faculty Guide 

https://openwa.pressbooks.pub/dsj2021/chapter/social-identities-overview/ (2021). 



21. Azungah, T. Qualitative research: deductive and inductive approaches to data analysis. 
Qualitative Research Journal 18, 383–400 (2018). 

22. Spearing, L. A. et al. Comparing Qualitative Analysis Techniques for Construction 
Engineering and Management Research: The Case of Arctic Water Infrastructure. J Constr 
Eng Manag 148, (2022). 

23. The White House. Fact Sheet: The Bipartisan Infrastructure Deal. Statements and Releases 
https://www.whitehouse.gov/briefing-room/statements-releases/2021/11/06/fact-sheet-the-
bipartisan-infrastructure-deal/ (2021). 

  


