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THE EVOLUTION OF ENVIRONMENTAL AND SOCIAL ASSESSMENTS AROUND THE WORLD
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Source: FOA Consultores, using data from IFC, IDB,  EQUATOR PRINCIPLES, UN, WORLD 

BANK, UNFCCC. 

1970
The United States 

formally 
establishes the EIA

1985
The EU made the 

EIA a legal 
requirement.

2003
The Equator 

Principles were 
implemented, with 

updates in 2006, 
2013, and 2020.

2018
The WB 

established the 
Environmental 

and Social 
Framework.

1987
UNEP adopted the 
EIA Objectives and 

Principles.

2019
The UN Secretary-General 
presented Nature-Based 

Solutions as one of six action 
portfolios at the Climate Action

Summit.

1973
The Canadian 

Federal Cabinet 
established a 

policy based on 
the EIA process.

1972
UNEP was founded.

UN Stockholm 
Declaration, leading to 

the 29 principles.

1998
Aarhus Convention.

2015
Adoption of the 17 ODS and 
implementation of resilient 

infrastructure.
Adoption of the Paris 

Agreement.

2021
The IDB approved the 

new Environmental and 
Social Policy Framework.
The Climate Action Law

was enacted in 
Colombia.

1992
Creation of the United 

Nations Framework 
Convention on Climate 

Change.

2022
Chile enacted the 

Framework Law on 
Climate Change.

1997
The Kyoto

Protocol was 
adopted and 

entered into force 
in 2005.

2012
Mexico published 
and enacted the 
General Climate 

Change Law.

EIA Environmental Impact Assessment
UNEP United Nations Environment Programme

UN United Nations
WB World Bank

ODS Sustainable Development Goals
IDB Inter-American Development Bank

EU European Union



ROAD SECTOR GUIDELINES FOR CLIMATE RESILIENCE
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International guidance

International guidance on climate 
resilient infrastructure already exists, 
but most references focus on specific 

parts of the problem: climate proofing, 
infrastructure governance or road 

adaptation. The remaining gap is how to 
connect these inputs into coordinated 

decisions on assets, operation, 
maintenance, investment and social risk. 

and how to communicate these 
decisions in a clear, credible and 

actionable way in contexts where 
misinformation can weaken public trust  

and institutional response.

European Commission

2021

Technical guidance on climate 
proofing infrastructure for the 

period 2021–2027
Integrates climate mitigation and 

adaptation into infrastructure 
investments.

2023

PIARC Climate Change 
Adaptation Framework

Guides climate resilience for road assets, 
operations and services.

2024

OECD Infrastructure for a 
Climate Resilient Future

Frames resilience across planning, 
financing, governance and 

implementation.

2025

GCA Climate Resilient
Infrastructure Handbook

Practical guidance for integrating climate 
resilience across planning, design, 

financing, construction and operation. 



ROAD NETWORKS AROUND THE WORLD

4Source: FOA Consultores, using data from CAF, FHWA, Eurostat, StatCan, and NIH

1.04 million km
In 2020, Canada had more than 1 
million km of highways and roads. 

3.60 million km
CAF (2023) reports that Latin 

America has a road network of 
3.60 million km.

6.7 million km
As of 2023, the United States has 

more than 6.7 million km of urban 
and rural roads.

1.5 million km
By 2023, the European Union's 

main road network had grown to 
more than 1.5 million kilometers

CAF  DEVELOPMENT BANK OF LATIN AMERICA AND THE CARIBBEAN
NIH: NATIONAL INSTITUTE OF HEALTH

12.84 million km in the Americas and Europe

Climate change threatens 
the long-term survival of 

roads by imposing extreme 
conditions for which they 

were not originally 
designed.

According to the NIH, with a warming of approximately 2° by mid-century (RCP 8.5 scenario), 
43.6% of global transportation assets are expected to experience at least a 25% decrease in 
their design return period. This means that a rainfall event statistically expected once every 

100 years will now occur every 75 years, representing a 33% increase in probability.

Canada Latin America United States European Union
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Traffic volume

Urban growth

Obsolescence

Service life
Limited 

implementation

Increasing traffic 
volumes leading to 

capacity and 
service level 

issues.

Urban sprawl as 
cities expand into 
new areas along 

highways, leading 
to various
problems.

Obsolescence of 
technologies for 
security and toll 
control, with a 

need for
modernization.

The service life of 
road infrastructure 
is already nearing 

its end. 

Road infrastructure still 
has limited 

implementation of 
nature-based solutions 
in the face of growing 

risks from climate 
change.

Heterogeneity

Heterogeneity of 
road network 

conditions, as well as 
significant gaps in 

comprehensive road 
safety planning and 

management

Currently, highway projects are defined and 
evaluated during the planning stage, 
thereby closing the door to potential long-
term changes in environmental and social 
issues.

CHALLENGES OF A MATURE HIGHWAY NETWORK

Impact of climate 
change 

Analysis by region
service disruptions

due to drainage
failures, landslides
caused by extreme 

rainfall, and/or traffic
accidents resulting

from external
weather conditions. 



6

1. Traffic and 
Revenue                 

2. Infrastructure

3. Operational 
Services

4. Urban Interaction 
and Climate Change

5. Planning 
Tools

A strategic investment 
and operations plan 
for the next 15 years, 

covering 
infrastructure, 

communications, 
payment methods, 

and related services.

A five-year
investment plan, 

including the portfolio 
of projects to be 

developed and their
main implications for
planning and project

preparation, technical, 
operational, service
level, and financial

aspects.

A review and 
adjustment of the 

investment plan for the 
current year, taking into 

account works in 
progress, the 

conservation and 
maintenance program, 
capital improvements, 

and any applicable 
technological and 

operational actions.

Components

Results

Master Plan
This is a strategic 

analysis and planning 
document aimed at 
defining investment

programs for highway 
infrastructure, for the
benefit of society, the 
environment, and the 
economy. It includes a 
multidisciplinary risk 

analysis.

Prepare the Urban Integration Master Plan for the next 15 years for sections 
with significant urban interaction, which considers:

Guidelines for addressing requests for new access points, cross-sections, 
complementary infrastructure to support vehicle safety, public 

transportation operations, and other user support services such as gas 
stations and tourist rest stops.

Parallel roads outside the right-of-way and access to the highway from the 
commercial and residential areas adjacent to current and new urban 

zones. 

PROPOSAL FOR THE IMPLEMENTATION OF A HIGHWAY MASTER PLAN

Source: FOA Consultores
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Compilation and analysis 
of preliminary information Fieldwork Analysis of travel trends 

and patterns
Traffic and revenue 

forecasts

1. Traffic and Revenue                 

PROPOSAL FOR THE IMPLEMENTATION OF A HIGHWAY MASTER PLAN

• Information will be obtained 
from other existing studies. 

• Historical traffic statistics.
• Rate updates will be 

requested.

• OD and PD surveys.
• Automatic and directional 

traffic counts.
• Speeds and travel times
• Inventory of physical and 

geometric characteristics.
• Study of queues, capacity 

per booth, and service time 
at the toll plaza.

• Analysis of changes in 
mobility patterns (OD) and 

fare collection areas.
• Based on PD surveys, 

changes and trends in 
subjective value will be 

analyzed.

• Compare historical trends 
with forecasts.

• Review forecast 
assumptions.

• Update forecast models.
• Generate new traffic and 

revenue projections.

Source: FOA Consultores
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Update of the 
capacity analysis by 

section

Review of requirements 
to address critical safety 

issues

Infrastructure project 
portfolio

2. Infrastructure

Evaluation and 
scheduling of 

infrastructure projects
Updating the needs 

analysis for toll plazas

Review of 
maintenance and 

upkeep needs
• Updating capacity 

analyses to validate 
projected dates for 
expansion needs.

• Review of the 
implementation status 
of infrastructure needs 

to address critical safety 
issues, and 

recommendations will 
be issued based on 

accident statistics and 
closures due to extreme 

weather events.
• Identification of design 

opportunities.

• Formation of a project 
portfolio.

• Conducting parametric 
cost estimates based on 
construction cost data.

• Preparation of basic 
project fact sheets, 

followed by a consensus-
building session and 

selection of priorities.

• A project impact matrix 
will be developed to 

prioritize projects and 
define development 

stages.
• Preparing a prioritized

list of infrastructure 
projects, indicating 
actions to be taken.

• Updating of toll plaza 
capacity analyses and 

validation of 
scheduled dates for 

toll plazas.
• Relocation, if 

necessary.

• Based on maintenance 
and conservation 

programs, information 
will be reviewed and 
actions to be taken 
will be identified.

• Technical review and 
preventive road safety.

• Analysis of the 
infrastructure’s useful 

life.

PROPOSAL FOR THE IMPLEMENTATION OF A HIGHWAY MASTER PLAN

Source: FOA Consultores
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Analysis of Payment 
Methods

Forecasts for the 
Interoperability 
Agreement and 

Measures for Toll 
Control

Analysis of Related 
Services

Proposals for 
Improving 

Operational Services

Infrastructure Project 
Portfolio

Infrastructure

Evaluation and 
scheduling of 
infrastructure 

projects

3. Operational services

• Document review of 
terms and conditions.

• Interviews with the 
operator and/or 

concessionaire (opinions, 
expectations)

• Surveys of highway users 
(opinions, preferences)

• Implications for toll plaza 
capacity

• Recommendations 
(payment methods)

• Interviews with the 
operator and 

concessionaires 
(opinions and 
expectations).

• Inventory of related 
services by section

• Surveys of highway 
users (opinions and 

preferences)
• Identification of needs 

for related services.

• Toll operation and 
systems 

(communications and 
payment methods).

• Response systems.
• Use of right-of-way 

through 
subconcessions.

• Gas stations.
• Tourist rest stops.

• Rest areas.
• Others.

• Project portfolio 
development.

• Conducting 
parametric cost 

estimates.
• Preparation of basic 

project profiles.

• Project impact matrix 
for prioritization.

• Preparation of a 
prioritized list of 

strategic investments 
in operational 

services.

• Review of available 
information regarding 

the agreement, with the 
aim of identifying 
required actions.

• Analysis of actions to 
improve toll control, 
feasibility, and risk 

management.

PROPOSAL FOR THE IMPLEMENTATION OF A HIGHWAY MASTER PLAN

Source: FOA Consultores
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Collection of 
documentary 
information

Fieldwork on 
public 

transportation and 
vulnerable users

Review of needs to 
address vulnerable 

areas

Proposals for 
urban interaction

Proposals for 
public 

transportation 
planning

Infrastructure

Project portfolio 
for urban 

interaction

4. Urban interaction and 
climate change

Evaluation and 
planning of urban 

interaction 
projects

• Definition of the 
study area.

• Review of urban 
development plans 
and programs in the 
vicinity of the study 

areas.
• Interviews with local 

officials to identify 
ongoing projects.

• Identification of 
critical areas and 

proposals for action.
• Geospatial analysis.
• Analysis of historical 

records of impacts on 
the physical 

environment and 
users.

• Vulnerability 
assessment

• SBN analysis to 
address critical areas.

• Development of 
proposals for urban 

integration and 
coexistence.

• Proposals in plans 
(zoning, land use, 

population density, 
roadways, other 

infrastructure, and 
projects).

• Documentation of 
risks and needs.

• Proposing actions 
that contribute to the 
organization of public 
transportation in the 
study areas, issuing 

recommendations for 
the involvement of 

other key 
stakeholders.

• Formation of a project 
portfolio

• Conducting parametric 
cost estimates

• Preparation of basic 
project profiles

• Identify and analyze 
high-traffic points for 
vulnerable users and 

evaluate the technical 
justification 

• Identification of SBN 
projects

• Site visits and 
inventory of services, 
including interviews 

with users and 
organizations

• Counts of vehicle 
arrivals and departures

• Recording of arrival 
intervals and 

accumulation of public 
transit vehicles.

• Identification of needs.
• Problem diagnosis.

• Impact matrix by 
project.

• Prioritized list of 
strategic 

investments.

PROPOSAL FOR THE IMPLEMENTATION OF A HIGHWAY MASTER PLAN

Source: FOA Consultores
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Mature road networks face cumulative pressures that amplify their vulnerability to climate
change. Integrating climate risk into planning, operations, and the management system
enables a shift from scattered technical data to prioritized, communicable, and adaptive
decisions, thereby strengthening the resilience of assets, ensuring service continuity
(revenue), and promoting transparency in decision-making (while avoiding social conflicts).

While road networks currently face a combination of critical factors, the increase in traffic
volume and urban growth have led to a failure to keep pace with current demands. This gap
is exacerbated by inconsistencies in management, preventing a uniform response to
climate change and leaving the road network vulnerable and its service life compromised.

CONCLUSION

Source: FOA Consultores
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Over the past few decades, a clear transition has been observed in actions to combat
climate change: from the implementation of Environmental Impact Assessments in the
1970s to the current adoption of Nature-Based Solutions (NbS).

This evolution demonstrates that the success of any project today depends on its
alignment with international frameworks (such as the ODS and the IFC’s ND). Current
regulations no longer seek merely to “mitigate” damage, but to integrate infrastructure that
harmonizes with the ecosystem, ensuring that roads are not just transportation routes, but
assets capable of withstanding and adapting to environmental and social challenges.

To address this issue, it is essential to transition toward a Master Plan model. This involves
developing 5- and 15-year strategies that address investment and operations, integrating
Nature-Based Solutions to tackle the new environmental and social challenges affecting
society.

CONCLUSION

Source: FOA Consultores



#iaia26

Let’s continue the conversation!
Message me your questions or comments in the IAIA26 app.
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