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Whole System Resilience
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What is Resilience? 



Resilience is the ability to anticipate risk, limit impact, and bounce forward in the face of shocks and stressors*

 

*BoCo Strong 
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What is Resilience? 



Resilience is a thriving system of interconnected individuals and organizations, legal and cultural norms, flows of communication and transportation, ecosystems, and infrastructure.



Resilience is a lens to view the world through. We can see the world as collective resources, relationships, assets, and opportunities or we can see the world as siloed, competitive, deficient, and lacking ways forward.

 

Resilience is a way of functioning in the world. It’s how we relate to each other, design projects, and we go about our life and our work. 
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Systems Resilience 



Systems resilience is founded on the principle of interconnectivity.



It is rooted in understanding how systems and their smaller sub-systems are interacting and functioning together, where vulnerabilities are in the system, and what components are robust. Understanding these systems is critical for building resilience.
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Resilience Metrics





Robust Systems: Systems and people are interconnected; they share resources and information, are designed to function in complementary ways, and provide mutual support.



Transparent and Equitable: Processes are transparent, resources are accessible for all, and power dynamics are equitable. 



Diverse: Functions can be delivered in multiple ways and people have a range of options to achieve their goals and meet their needs. 

 

Ability to learn: groups and individuals are able to learn and integrate that learning in the future. 



Fail Safely: There is a capacity to withstand regular impacts, fail safely in the event of a larger disruption, and adapt and thrive in response to changing circumstances. 

Characteristics of Resilient Societies and Organizations 



Adapted from the BoCo Strong 2016 Boulder County Resilience Assessment
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An organizational example of this is when there is more than one person who can do a given job so that it does not solely rely on that individual.

 

An example we have seen that has been helpful during COVID is the ability for a small business to sell their products or services online as opposed to solely in person. 
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Resilience Metrics





System Integrity: You understand your personal ecosystem (thoughts, feelings, physical body), and are authentic, transparent, and equitable in your interactions with yourself and others. 



Able to Sense and Adapt: You are able to sense, presence, adapt, and thrive in response to changing circumstances. 



Participatory and Collaborative: You participate in the creation of thriving communities and collaborate with the world around you in complementary ways. 

 

Resourced: you are supported and have access to the resources you need. 



Flexible and Diverse: You are flexible and able to deliver functions in multiple ways - and - you have a range of options to achieve your goals and meet your needs. 



Able to Learn: You are able to learn and turn that learning into action. Afterall, if we learn and do nothing with it – it gets lost. 



Fail Safely: You are able to withstand the regular impacts of day-to-day life and are set up to fail safely in the event of a larger disruption. 

Characteristics of a Resilient Personal Ecosystem

Adapted from the BoCo Strong 2016 Boulder County Resilience Assessment
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An organizational example of this is when there is more than one person who can do a given job so that it does not solely rely on that individual.

 

An example we have seen that has been helpful during COVID is the ability for a small business to sell their products or services online as opposed to solely in person. 
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Putting It Into Practice



Best Management Practices

Resilience as a culture

Stakeholder Engagement

Shared Learning Dialogues 

Engage people on the ground in innovating
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Indore, India
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Putting It Into Practice



Best Management Practices

Resilience as a culture

Stakeholder Engagement

Shared Learning Dialogues 

Engage people on the ground in innovating

Neighborhoods and Social Capital
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Paraje Chicorral, Guatemala
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Putting It Into Practice



Best Management Practices

Resilience as a culture

Stakeholder Engagement

Shared Learning Dialogues 

Engage people on the ground in innovating

Neighborhoods and Social Capital

Resilient Infrastructure

Communication Flows and Interconnectivity

Flexibility and Emergent Behavior

Zero-Order Responders
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Putting It Into Practice



Tools for Concrete Action

Copyright The Boulder Center for Resilience 2020

Resilience Assessments

Resilient Group Leadership Development

Resilient Organizational Development

Individual Personal Resilience Training

Asset Mapping

Priority Based Budgeting

Disaster Response Training 

VOAD: Voluntary Organizations Active in Disasters















Whole Systems Resilience
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Resilience as a culture

Resilient Systems

Resilient Organizations

Resilient Leaders

Resilient Individuals

Resilient Infrastructure

Resilient Processes and Approach
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Thank you!
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Overview of the NIST 
Community Resilience Program

Jason Averill

Chief, Materials and Structural Systems Division



September 29, 2020



https://www.nist.gov/topics/community-resilience

Author Credit: Therese McAllister, NIST





Community Resilience

What is the Problem?

Communities are continuing to experience extensive damage with long periods of recovery.

Mitigation and preparedness are necessary, but not sufficient for ensuring resilient performance.

Planning for recovery must be part of community planning and infrastructure design.

Quantitative measures are needed for the performance of community systems.



Community resilience is the ability to prepare for anticipated hazards, adapt to changing conditions, and withstand and recover rapidly from disruptions.

Resilience planning has increased substantially in the last 5 years - by communities, professional organizations, and government agencies. 



Quantitative, validated tools are still needed! 





CR Measurement Challenges

Metrics

Minimum set of indicators and metrics for community resilience status over time

V&V of indicators and metrics 

Data

Varying spatial and temporal scales of data

Lack of data, especially for recovery, for models and metrics
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Models

Integrating physical, social, economic data and analyses  for performance and metrics

Validating interdisciplinary models at community scale

Decision Support

Short and long-term decisions, before and after disruptive events

Uncertainty in model outputs and metrics





Obtaining long-term data is costly and difficult, and few are positioned to commit to long studies that would collect this type of data.
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NIST Community Resilience Program
https://www.nist.gov/topics/community-resilience

Program Established in 2015

Community Engagement: Outreach, collaboration, and input

Planning Guidance (2015-2020) –  Integrated resilience planning for social, economic, and built systems. 

Disaster Resilience Standards Panel (2015-2018) – National workshops to address needs for community resilience standards.

Science-Based Tools: Assess resilience & support informed decisions  

Assessment Methodology (2016-2020) – Quantitative and qualitative resilience indicators and metrics.

Economic Methodologies (2016-2020) – Small business continuity, quantifying net co-benefits, and improved BCA guidance.

System Methods and Models (2016-2020) – Pre- and post-event performance assessment, generation of alternative resilience actions.

Community Public Alerts in Emergencies (2015-2020) – More effective messaging for public alerting and warning systems in emergencies.

Design Methods (2019-2020) – Improved design and assessment methods for codes, standards, and best practices. 

Disaster and Failure Studies :  Metrology for field studies & data collection

DFS Metrology (2015-2020) - Improved field tools and methods for integrated and longitudinal data collection, new focus on function/service.













NIST research focus –

Complex mixed methods approach with spatial and temporal dimensions  

Performance of integrated systems, including recovery

Measures of interdependent community systems and organizations performance

Decision support for physical, social, and economic aspects of community
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Tools and Products

Planning Guidance

2015 Community Resilience Planning Guide (13,856 downloads)

2016-2019  15 Guide Briefs (21,265 downloads)

2019 Data and Tools Workshop Report (1682 downloads)

2020 Guide Playbook

Economics

2015 Economic Decision Guide (12,361 downloads)

2017 EDGe$ Tool  

2017 EDGe$ User Guide (3,686 downloads)

2018 ASTM E3130-18 Standard Guide for Developing Cost-Effective Community Resilience Strategies  

2020 EDGe$ Online Tool  (60 use cases in last 6 weeks)

2020 Small and Medium Enterprise (SME) survey tools with compound risks NIST-ARC beta optimization Tool 

Public Alerts

2018 NFPA 1600 Annex K Emergency Communications: Public Alerts and Warnings in Disaster Response 

Systems Models

2020 NIST-ARC beta optimization Tool  

Assessment Methods

2020 Indicator Inventory

DFS

2020 DFS repository “SciServer”

CoE/NIST Tools

2019 IN-CORE first release

2020 NHERI DesignSafe Household  and Building Damage surveys
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CR Guidance

Objective: Develop guidance documents and supporting tools to improve community resilience planning, and to collaborate with communities, professional organizations, and government agencies to inform future versions. 

Main products: 

Community Resilience Planning Guide (Guide), Guide Briefs, Playbook with templates  

ASTM Standard for Guide (future)

Challenges:  

Most communities prepare for hazard events with mitigation and emergency response measures – and do not consider the level of damage and cascading consequences in the built environment and social/economic functions. 

Many communities have significant disruptions after hazard events and long recovery times.

Guidance and tools are needed to promote informed decision making to reduce hazard risks, improve resilience plans, communicate with stakeholders, and measure progress. 

Technical Approach:

Planning guidance to support improved resilience planning methods, tools, and metrics. 

Integration of pre- and post-event activities for better outcomes.

Common principles for practice by federal agencies and professional organizations

ASTM Standard Guide Community Resilience Planning for Buildings and Infrastructure
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Community Resilience Planning











Community Resilience Planning
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Community Resilience Planning
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Community Resilience Economics

Objective: Develop tools to evaluate the economic impacts of disruptive events that account for uncertainties of future events and measure co-benefits of resilience planning actions.

Main products: 

Standard Methodologies and Valuation Guidance using GAAPs

EDGe$ Tool and supporting guidance

Resilience Dividend quantification methodology

Survey Tools for businesses

Challenges:  

Disaster-related loss estimates focus on direct losses only and are highly aggregated.

These estimates often fail to consider indirect and sustained effects (e.g., business interruption) which can significantly affect short- and long-term stability of local economies. 

Also missing are the costs of prevention, protection, and mitigation of hazard events and  response and recovery phases. 

Approach:

Measure disturbance and related costs and benefits (ex ante and ex post)

Measure indirect disaster losses (e.g., business interruption and distributional effects)

Quantify and document uncertainty and risk profiles

Measure resilience dividend (net co-benefits) from investing in resilience 















GAAP Generally Accepted Accounting Principles
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CR System Methods & Models Project

Objective: Develop computer-based tools that facilitate exploration of decision alternatives for community resilience. 

Main product:  Alternatives for Resilient Communities (ARC) model

Interactive tool for developing alternative sets of actions that meet community resilience and cost goals, given hazard and interdependency information and socio-economic data.

Public version (NIST ARC) and Research version (NIST ARC-R)

Decreases the burden of developing viable alternatives for stakeholder consideration.

Address issues related to the scale and interdependencies of community systems and the complexities of the planning process.

Challenges: Complex large-scale analysis & design problem that needs a tool for rapid assessment of alternatives for planning purposes

Approach: Operations research ≈ math programming ≈ optimization

Incremental development of the statement (“math program”) of the community resilience planning problem to capture essential features as learned from studies and from communities and other models

Collaborate with researchers at NIST, CoE, and others 

Peer review to verify the soundness of the methods

















NIST ARC Capabilities  

Infrastructure damage, cascading events, and recovery modeling 

Geospatial input and visualization support

Optimizable metrics: cost and recovery time

Identify resilience actions (projects) to improve community resilience

Demographics

Hazards

Flood

Wind

EQ

Buildings

Housing

Businesses

Schools



Infrastructure

Water

Roads & bridges

Electric power





NIST ARC Features
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Thank You 
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SIX-STEP PROCESS TO PLANNING FOR COMMUNITY RESILIENCE
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STEP 1: FORM A COLLABORATIVE &

PLANNING TEAM ‘)\‘
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Actions to Accomplish

1-1: Identify resilience leader for the community.

1-2: Identify team members, and their roles and responsibilities.

1-3: Establish the scope of the planning effort*

1-4: Identify key public and private stakeholders.

* This new action item has been added to those listed in the NIST Guide.
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Objective

Form a collaborative planning team to lead the development of a community
resilience plan that will be informed and supported by key decision-makers,
community leaders, and stakeholders across the public, non-profit, and private
sectors.







image39.png

STEP 2: UNDERSTAND THE ‘

SITUATION ‘ )\ ‘
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Objective

@y

O Gather infor‘mation about the community’s social and economic functions,
buildings and infrastructure systems, and their interdependencies.
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Actions to Accomplish
2-1: Assess existing community plans.

2-2: Characterize community members and their needs.

2-3: Characterize the community’s social functions and dependencies.

2-4: Characterize the built environment.

2-5: Link social functions to the built environment.
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STEP 3: DETERMINE GOALS AND ‘

OBJECTIVES ‘ )\ ‘
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/—7 Objective
(4 ) ’ "
Determine the community’s resilience goals and relate them to the performance

of the built environment and its ability to support the recovery of community
functions after a hazard event.
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Actions to Accomplish
o3-1: Identify long-term community goals.

03-2: Determine desired performance goals for buildings and infrastructure
systems.

o3-3: Define community hazards and levels.

o3-4: Determine anticipated performance of buildings and infrastructure
systems to support social functions for hazard events.

03-5: Summarize the results.
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Table 3-4: Example Summary of Goals and Al

Summary

Resilience Table

ipated Performance (Action 3-5)

T e | wes | wewns |
[0 [ 1 [ 5 | [ 48 [eiz| 4 [ en | % |

[Critical Facilities

Buildings 90% X
Transportation 90% X

Energy 90% X

Water 90% X

Wastewater 90% X
Communication 90% X

[Emergency Housing

Buildings 90% X
Transportation 90% X

Energy 90% X

Water 90% X

Wastewater 90% X
Communication 0% | X

[Housing/Neighborhoods

Buildings 90% X
Transportation 90% X
Energy 90% X







image46.png

STEP 4: PLAN DEVELOPMENT ‘

PRIORITIZE GAPS...AND FIND SOLUTIONS l l I
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Objective

Evaluate the gaps in desired and expected performance for the built
environment, identify administrative and construction solutions, and set
priorities for addressing critical gaps based on the community’s resilience
goals.
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Actions to Accomplish

4-1: Evaluate the gaps between the desired performance goals and
anticipated performance of the built environment and summarize the
gap evaluation.

4-2: Identify solutions to address gaps including both administrative
and construction options.

4-3: Prioritize solutions and develop an implementation strategy.
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STEP 5: PLAN PREPARATION, &
REVIEW, AND APPROVAL
SPELL OUT THE PLAN ‘)\‘
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Objective

Document community resilience goals, plans, and implementation
strategies with supporting information from Steps 1 through 4.

©
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Actions to Accomplish

5-1: Document the community plans and implementation strategy.

5-2: Obtain feedback and approval from stakeholders and the community.

5-3: Finalize and approve the plan.
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STEP 6: PLAN IMPLEMENTATION ‘
AND MAINTENANCE

g 2.2
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Objective
Track and document the implementation of adopted strategies and solutions
across community and private organizations.
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Actions to Accomplish

6-1. Execute approved administrative and construction solutions.

6-2. Evaluate and update on a periodic basis.

6-3. Modify short or long-term implementation strategy to achieve
performance goals as needed.
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Inter-American Council for Integral Development 
Building Back Better: The Key to Resilient Recovery

Dr. Marcos Regis da Silva

Inter-American Institute for Global Change Research (IAI)









Inter-American Institute for

Global Change Research

Founded in 1992 as an intergovernmental treaty organization with 19 parties.



Vision: Support scientists and decision makers to jointly address the critical issues associated with global change in the region.

Core values: Scientific excellence, international cooperation, and full and open exchange of scientific information.





The mission of IAI is to develop the capacity of understanding the integrated impact of past, present and future global change on regional and continental environments in the Americas and to promote collaborative, well informed actions at all levels.

The information provided by the IAI is not prescriptive

The information is objective, disinterested and agenda free

Parties, as sovereign nations, do as they wish with the information
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Inter-American Institute for Global Change Research

Signed an MoU with the OAS in 2019 to establish a framework for cooperation mechanisms between the Parties to provide a stronger scientific contribution to policy processes and to build human and institutional capacities to support the implementation of the 2030 Agenda for Sustainable Development in the Americas







The mission of IAI is to develop the capacity of understanding the integrated impact of past, present and future global change on regional and continental environments in the Americas and to promote collaborative, well informed actions at all levels.

The information provided by the IAI is not prescriptive

The information is objective, disinterested and agenda free

Parties, as sovereign nations, do as they wish with the information
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Transdisciplinary

Open/Participatory

Co-design

Solution based science 









Collaborative Research Networks (CRNs)

Open data/science

Small Grants



Science Programs 



Priorities defined by governance frameworks (nat’l, regional, int’l)



Paris Agreement

Sustainable Dev Goals

Trade agreements

Governance





How to do TD science

Science diplomacy

Early career scientists





Workshops (seed grant)

STeP Fellows

MOOCs

Capacity building & Outreach















How do we do it?



Conduct or promote participatory and interdisciplinary research that includes end-users and those affected by global change impacts from project design through implementation (transdisciplinarity) 

Support the inclusion of underrepresented groups in science, including Indigenous Peoples, rural and urban poor, youth, women, and people with disabilities 

Support opportunities to strive for innovation and production of solution based science 

Encourage integration across scales (decisions can be made locally, regionally or nationally; the research should support the level of the decision process and inform other scales) 

Provide the tools to support open data and science 

Support and promote scientific outreach and knowledge mobilization (to bridge communication between scientists, policy makers and society) 

Achieve globally-agreed environmental goals and targets by ensuring that the IAI and other multilateral instruments and frameworks are mutually 

supportive 

Build capacities that enhances the knowledge and skills of insitutions and  individuals and strengthens the science-policy interface for global change, including climate change and biodiversity and ecosystem services for long-term human well-being and sustainable development 

Ensure the long-term sustainability of the IAI 

Measure IAI success and impacts through monitoring, evaluation, and  feedback 



4



Governance & Fragmentation

Fragmentation of decision making at the national, regional and international level creates challenges on the use (by policy makers ) of scientific information  on  the nexus between climate and biodiversity 

Issues such as resilience and risk reduction (among many others) are directly associated with greater understanding of the interaction between climate,  biodiversity, health and social and economic and issues and the science and policy interface





Governance & Fragmentation

Existing synergies mechanisms may be insufficient to deal with governance fragmentation*

Reporting burden, as a result of such fragmentation, on LAC region is significant

Institutional capacities need urgent enhancement





*There are now more than 900 multilateral and over 1500 bilateral treaties and other international agreements dealing with environmental issues 



*The future of international environmental law / edited by David Leary and Balakrishna Pisupati. United Nations University, 2010.







When the Cure Kills

The Article discusses the regulatory framework under the Nagoya Protocol on Access and Benefit-sharing*:



The resulting national legislations vary greatly, from being extremely prohibitive of research, to a very few that are relatively enabling…. The problem is particularly acute where there is a poor policy-science interface resulting from weak scientific institutions. 





Prathapan, K & Pethiyagoda [et al]. (2018). When the cure kills—CBD limits biodiversity research. Science. 360. 1405-1406. 



(more than 170 co-signatories, 71 of which are from the Americas)













Scott et al 2012 Environment





A new approach is needed for global change science.



New ideas and strategies emerge when you combine scientists, stakeholders, and policy makers from all different sectors.

Sustained joint work over time

Open communication, collaboration

Inclusion of early-career researchers and students vital to training the future generation of policy makers and scientists

Conventional adaptive approaches tend to offer less robust solutions than sustained science-policy dialogues
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http://www.iai.int/pdf/en/Strategicplan-en.pdf 

The IAI Strategic Plan                                                                     2019 – 2044

Poverty & equality

Food security

Biodiversity & ecosystem services

Energy security

Climate action

Human health & wellbeing

Water security

Clean air, water & soil

Science-Policy interface





What do we do? 

Science for the sustainability of the Americas



The IAI supports science that improves the Americas’ ability to cope with and thrive under global change. By achieving the guiding principles, transdisciplinary research, and the scientific goals and objectives, the IAI expects to make a positive impact towards the sustainability of the region, address the cross-cutting challenges posed by climate change, and support the Sustainable Development Goals (SDGs) and other multilateral targets within the context of national priorities 



Poverty & Equality: The IAI community worked towards informing solutions to reduce poverty and increase equity and justice among citizens in the Americas 

Food security: The IAI community was effective in working alongside policy makers and societal actors to find solutions to reduce food vulnerability, and increase the adaptive capacity of food systems and the nutritional quality of available food in the Americas 

Water security: The IAI has supported research, capacity building and good governance that promotes the sustainable access to quality water in the Americas 

Energy security: The IAI has supported innovative research on existing and emerging renewable energy and has informed policies resulting in improved energy sustainability and security 

Climate action: The IAI has supported a transdisciplinary research agenda on climate variability and climate change to propose adaptation and mitigation actions in different socio-economic and environmental sectors to improve the wellbeing of the Americas 

Human health and wellbeing: Through interdisciplinary and transdisciplinary research, the IAI has informed policy and decision making resulting in fewer health crises and chronic diseases. 

Biodiversity and ecosystem services: The IAI produced, and translated to decision makers, high quality science that integrates biodiversity and ecosystem services (BES) conservation, restoration and sustainable use of resources, as a means to mitigate climate change impacts in the region

Clean air, water, and soil: the IAI has supported science-to-policy knowledge and tools on global and regional pollution issues to help inform Parties policies 
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3rd Collaborative Research Network (CRN) 2012-2018

Funded by NSF & CONICET

17 networks, 15 countries

112 scientists, 90 institutions

42% early career scientists 

1,060 students trained

442 publications

Supporting local, national regional policy (IPCC, IPBES)

Red lines = north – north

Orange lines = north – south 

Yellow lines = south – south

Pittman et al 2016





many of the leading
scientists or chairs of internationally reconized committeed, like IPCC
and IBPES are IAI scientists... many of the Global Change Research
publications are related to the work of IAI scientists from the
Americas/Latin America.
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Small Grants Program: Biodiversity, Ecosystem Services and Human Wellbeing

(2019 – 2021)



>90 pre-proposals submitted

Required 4-day online training on transdisciplinary science

6 projects selected via peer review ($1.2 mil awarded, $1.3 mil in co-funding)

40 investigators

10 countries (Brazil, Bolivia, Canada, Chile, Colombia, Ecuador, Peru, USA, Argentina, Uruguay) – at least 3 per project









2 of the 6 final teams that, under a peer review
system, were approved for funding came from the IAI capacity building
program (in establishing international and multinational collaboration,
science-policy networks of early carreer scientists with policy and
decision makers and other stakeholders)... who competed against senior
scientists to show the impact of the IAI training to develop human
capacity in reserach, S&T.
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IAI’s Open Data Catalog

A platform for IAI-funded researchers to publish the data associated with research projects. Implemented in May 2019

https://dataverse.harvard.edu/dataverse/IAI











Studies funded by IAI are required to upload research outputs into the Data Catalog

All the data are shared using the creative commons zero (CC0) license

Generates an automatic digital object identifier (DOI) and a citation for the research data.

Creates a safe platform to share the research outputs and fulfill the funding requirements.

Links the researcher (ORCID-id) with the data (DOI) associated with their scientific papers (DOI).
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79% support a national mandate to make primary research openly available



67% think funders should withhold funding from, or penalise, researchers who do not share their data if the funder has mandated that they do so 



69% think funders should make the sharing of research data required 



36% are concerned that their data may be misused if it was shared



42% would be encouraged to share their data if it resulted in a co-authorship

https://figshare.com/articles/The_State_of_Open_Data_Report_2019/9980783

Key Findings
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Aims: (1) train a cohort of emerging science-policy leaders, (2) improve the use of science in government processes, (3) support the development of Science Advisers to policy and decisionmakers in Latin America

Post-doctoral level scientists placed in government agencies.

Modeled after highly successful programs in the United States (AAAS Fellows) and Canada (MITAC)

IAI will train, mentor and connect fellows to an international network of fellows. 

First 4 Fellows in Argentina

Science, Technology, & Policy (STeP) Fellowship
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Workshop on the Development of National Drought Plans in Southern South America

23 - 24 November 2020, via videoconferencing. Sistema de Información sobre Sequías para el sur de Sudamérica (SISSA), OEA, IAI, IDB, WMO, US NOAA, among others) 



Workshop on disaster risk, response and resilience in the Caribbean

Dominica, March 2021. Government of Dominica – IAI – OEA - Belmont Forum (others: US NOAA, Amazon)



São Paulo School of Advanced Science 2021

Topic: Global change and agriculture (TBD). Campinas, Brasil, July 2020 

Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA) – IAI















Recovery and resilience
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Conclusions

Development of self-sustaining policy-science networks in the Americas

Enhancement of cooperation and networks among universities in the Americas 

Enhanced capacity/investment/training to undertake transdisciplinary research to meet increasingly complex scientific problems (natural and physical sciences, social and economic sciences, participatory design) to reduce risk, facilitate recovery and enhance resillience





Conclusions

Development of scientific research program based on transdisciplinary approaches that meets the policy needs of countries in a national to regional context that can be articulated in international fora

Increased awareness and support for open science and data especially in the context of the Regional Agreement on Access to Information, Public Participation and Justice in Environmental Matters in Latin America and the Caribbean (Escazú Agreement) and development of e-government systems





Conclusions

More effective involvement of local communities and indigenous peoples in policies and MEAs that directly involve them coupled with increased awareness and sensitivity of national governments of obligations to these communities





Conclusions

Understanding that solutions cannot be found by research or action in a problem area divorced from other areas and methodologies

Ecosystem approach call for interdisciplinary and transdisciplinary research that provides new methodologies to tackle increasingly complex problems

Example of Collaborative Research Networks (CRN) program that supports multinational transdisciplinary research on biodiversity/climate/health and other issues;







Gracias!



Marcos Regis da Silva

msilva@dir.iai.int

www.iai.int
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