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1. Three main messages

We need to see 
Adaptation as a 

contributing process to 
Sustainable 

Development.  

1

For an Adaptation process 
to be effective we need to 
understand how capacity 

can be created to generate 
transformation.

2

The Monitoring of 
progress in Adaptation 
requires a framework 
that characterizes it 

and allows its 
evaluation

3



We need to see Adaptation as a 
contributing process to 

Sustainable Development  

1



2. Paris Agreement and SDGs as starting points

Article 7

…….enhancing adaptive capacity, strengthening resilience and
reducing vulnerability to climate change, with a view to
contributing to sustainable development and ensuring an
adequate adaptation response in the context of the temperature
goal.



3. Water resources and climate change at a glance
• At the current rate, there will be a 40% gap between global water supply 

and demand by 2030 (Global Economic Forum)

Source: IPCC; chapter 3, linking climate change and water



4. Water resources at the center of sustainable 
development

Source: Water Resource 
Group, 2012e

Water is the primary
medium through which
climate impacts will be
experienced, through
changes in local
hydrological patterns.
(Parry et al. 2007).



5. Why Bolivia?

Work on adaptation 
focused on water

Pilot Program for Climate Resilience (PPCR)

Change in consecutive dry 
days in Bolivia as simulated 
from the CMIP5 for mid and 
late 21st century



For an Adaptation process to be 
effective we need to 

understand how capacity can be 
created to generate 

transformation

2



6. Defining Adaptive Capacity

Adaptive Capacity

Sensitivity
Adger and 

Vincent, 2005

Vulnerability
Smit and 

Wandel, 2006

Transformative 
process 

Olsson et al, 2004

Coping range
Smit et al, 2000

Governance
Eakin and Lemos 

2006; Engle 
2011; Gupta et 

al, 2010

Robustness
Smit and 

Wandel, 2006

Flexibility
Pahl-Wostl et al, 
2007; Hurlbert, 

2009

Managing 
uncertainty

Engle et al, 2011



7. Operationalizing the concept of adaptive capacity

Dialogue 
with the 
country

Risk SCREENING

SCAN

Objective: Identify climate change 
resilience opportunities (including climate 
risk mitigation actions) in projects during 
country dialogue and programming 
(Climate change division internal process)

Objective: Categorize disaster and 
climate change risks of projects in 
the pipeline (ESG lead process)

Country offices

Building 
Adaptive Capacity

Loans 
design

TCs, 
investment 

grants

Social and 
Env. 

safeguards

Mainstreaming with an UPSTREAM FOCUS

ERM: Eligibility Review Meeting

QRR: Quality and Risk Review 

ERM QRR

instead of a downstream focus

Approval



8. Where to start for building adaptive capacity?

Guidelines for the 
preparation of 

National strategies to 
improve water utilities 
management schemes 

Addressing 
challenges in long-
term planning and 

climate change 
integration

Addressing 
challenges in 

governance across 
sectors

Addressing challenges in 
preparatory and 

contingency planning for 
extreme events

Addressing challenges 
in building knowledge, 

awareness and 
engagement on the 

ground  

Addressing 
challenges on 
learning and 
innovation Addressing 

challenges in 
hydrometereological 
and climate services 

Addressing challenges 
to enhance the use of 

nature-based solutions 
as part of  existing and 
new infrastructure for 

potable water

Building 
Adaptive Capacity 
in the water sector

Integrated Watershed 
Management Plans 
that effectively deal 

with uncertainty

Dialogue 
with the 
country

TCs, 
investment 

grants

Loans 
design

Social and 
Env. 

safeguards



The Monitoring of progress in 
Adaptation requires a 

framework that characterizes it 
and allows its evaluation

3



Policy-based loans as an example

9. Correlating indicators of adaptive capacity



10. Categorizing adaptive capacity: The need of a 
framework to assess adaptive capacity

Source: Margot Hill, 2014, Univ. Geneva

Transformative Adaptation

▪ If responses exhibited 
traits of managing for uncertainty 
/integration of ecological and social
considerations (SES).
Based on
Innovation- transformation of 
Socio-ecological systems into 
trajectories that sustain and enhance 
ecosystem services,
Social development and well being 
(Walter et al, 2004)

Persistent/incremental Adaptation

▪ If responses exhibited 
Aspects of technical or governance 
innovation to decision making or water 
resources management.

Based on
Persistence of the fundamental 
properties of the current system 
through adaptation (Chapin et al, 
2009)

Passive Adaptation

▪ If responses adhered to concepts 
of steady state resource 
management, further 
degradation of SES.

Based on
Degradation of the system to a less 
favorable state, resulting from either 
a failure to transform and adapt or 
maladaptation. 
(Chapin et al, 2009)

Levels of Adaptive Capacity



THANKS!
Follow us in twitter for updates @Agrunwaldt

@theIDB.

https://twitter.com/the_IDB


Markus Stoffel and Simon Allen

Assessment Framework and Study Results
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• Based largely on the results of the IPCC’s 4th Assessment Report (2007), there 

was increasing recognition of changes in the global water cycle.

-> notion of wet regions getting wetter, and dry regions getting drier.

• A global problem affecting both the developed and developing world!

1) Introduction: the road to Bolivia

Projected changes in precipitation patterns



22%

32%24%

33%

600 bn USD 

assets



Floods in August 2005, Switzerland





Extreme heat/drought, Europe 2003



Extreme heat/drought, Europe 2003

• 40,000-70,000 excess deaths in Europe.

• Numerous forest and bush fires.

• Very low water levels in rivers, with 

additional consequences for:

• Irrigation

• Aquifer recharge

• Energy production and cooling of 

nuclear power station reactors

• Aquatic ecosystems

• Enhanced glacial melt

• Massive losses for European agriculture, 

estimated at 10 billion Euros.



• Particular challenges for water governance emerging in mountain regions, 

owing to combined effects of precipitation changes, and loss of glaciers 

-> increasing challenges, but also opportunities (e.g. hydropower)

Projected future evolution of Aletsch Glacier, Switzerland

Source: A. Linsbauer (U. Zurich)



• In response to these challenges, the UNIGE-led project ACQWA was initiated 

(6.5  million Euro – European Research Council):

“Assessing Climate change impacts on the Quantity and quality of Water”

• ACQWA focussed on 3 mountainous regions, all within zones where rainfall is 

projected to decrease during the 21st century, but with contrasting governance 

contexts, and different time-frames to adapt and respond:

• European Alps (Switzerland

• Tian Shan (Kyrgyzstan)

• Andes (Chile)

• One key objective of ACQWA was to develop adaptation strategies that would 

future-proof water management under a changing climate.



But….

What does adaptation look like in the water sector? 

How can we measure it? 

How can water governance facilitate the building of 

adaptive capacity?

• These were core questions addressed by 

ACQWA, but are also of high importance to IADB, 

World Bank, and other agencies supporting 

adaptation projects in the water sector.

• This led to an exciting opportunity to transfer an 

assessment approach developed within academic 

research to serve the needs of development 

banks.



2) Aims and objectives of the study

Assess the potential for building transformative institutional adaptive 

capacity in the Bolivian water sector.

Research questions:

• How do existing governance processes in Bolivia facilitate adaptive 

capacity in the water sector?

• What are the main difficulties to building adaptive capacity across 

different scales, and how might these be overcome?

• What is the potential for adaptation programs to influence water 

governance processes and achieve transformative change?

Learning from past experience with droughts & floods to maximize 

the success of program interventions in the water sector



3) Assessment framework

• Regime: Rules, policy, legal, regulatory and water rights, finances.

• Knowledge: Information and technological inputs into a governance system.

• Networks: The way in which stakeholders interact and cooperate.

Governance 
Context

Determinants and 
Indicators of Adaptive 

Capacity 

Regime
Knowledge
Networks

Adaptive Capacity

Adaptation Actions as 
Manifestations of 
Adaptive Capacity

Transformative
Persistent

Passive

NATIONAL

REGIONAL

LOCAL

Governance determinants and 
associated indicators explored in 

interviews, focusing on experience 
during recent flood and droughts



Determinants of Adaptive Capacity
Regime, Knowledge, Networks

Indicators

(What we can measure)

Criteria

(How we measure/classify)

• Evaluation & Planning

• Transparency

• Perceptions

• Experience and Expertise

• Monitoring & Assessment

✓ Consistency of data and methods

✓ Diversity of inputs to decision making

✓ Coverage of the monitoring network

How information feeds into the 

governance system and is made 

available for decision making.

✓ Awareness of climate impacts

✓ Openness to learning and new ideas



Indicators used in this study: CIF Arenas of Intervention:

Source: Transformational Change 

Learning Partnership (TCLP)

Financing Institutions Policies

Knowledge & 

Information

Practices & 

information

Technologies & 

infrastructure

Governance & 

engagement



4) Methodologic steps

Application of the assessment framework to extract lessons from the 

2016/17 drought, and 2017/18 flooding:

• Refine and fine-tune the determinants, indicators and criteria used in the 

assessment framework.

• Identify key stakeholders who will be interviewed (up to 30).

• Conduct interviews using standardized questionnaire during field survey.

• Qualitative data analyses based on transcribed interviews.

• Reporting and recommendations.

• Multiple rounds of stakeholder exchange and discussion (La Paz).



Stakeholder mapping



Questionnaire:

• Participants included a range of water governance stakeholders and 

experts from national – regional – local scales.

• Included government representatives, NGO’s, private actors and water 

users, and academic experts.

• Semi-structured open-ended interview lasting up to around 45 minutes.

• All responses were confidential.

La Paz, extreme drought of 2016/17 Cochabamba, extreme floods and mud flow of 2018



Example questions based on determinants and indicators:

Knowledge

• What kind of technical or scientific information is used to manage water 

supply in your region?

• How do you access this information?

• Can you give examples of how this information was used to manage the 

extreme situation?

• Was this information shared across different groups? How?

Such information collected for all determinants (regime, knowledge, networks), 

built a picture of how governance is or is not facilitating adaptive capacity in 

the water sector.



Transformative processes (positive fulfilment of criteria)

Persistent processes (mixed fulfilment of criteria)

Passive processes (negative fulfilment of criteria)

Type of adapation:

• Planning horizons remain relatively short-term -> forward-looking 

transformative adaptation planning is not yet widely evident.

• There has been significant strengthening of monitoring networks 

(SENHAMI), but gaps exist on the water demand side.

5) Main results



Transformative processes (positive fulfilment of criteria)

Persistent processes (mixed fulfilment of criteria)

Passive processes (negative fulfilment of criteria)

Type of adapation:

• Communication between state and civil society has been seen as a 

weakness, particularly in the lead up to 2016/2017 drought (rather reactive).

• A positive outcome of the recent crises has been the improved awareness

across all stakeholders, and an openness for learning and altered 

behavioural thinking. 



Transformative processes (positive fulfilment of criteria)

Persistent processes (mixed fulfilment of criteria)

Passive processes (negative fulfilment of criteria)

Type of adapation:

• Unsuccessful efforts to update the water law remain a challenge for long-

term planning, and prioritisation during extreme events.

• The challenge for the governance system is to balance the distribution of 

water rights for different users on the one hand, but in case of extreme 

events, remain flexible enough to allow for short-term redistribution.



Transformative processes (positive fulfilment of criteria)

Persistent processes (mixed fulfilment of criteria)

Passive processes (negative fulfilment of criteria)

Type of adapation:

• Response to recent crises is considered to have been more reactive, rather 

than proactive.

• At micro-basin level, integrated watershed management plans are being 

implemented, building on high levels of ownership and responsibility that 

local communities have demonstrated.



Transformative processes (positive fulfilment of criteria)

Persistent processes (mixed fulfilment of criteria)

Passive processes (negative fulfilment of criteria)

Type of adapation:

• Some sectors not engaging in negotiations. At micro-basin level, differing 

perspectives between communities living upstream and downstream.

• There has been learning, but this has occurred in an adhoc fashion, rather 

than through any established networks or platforms. 



• The evidence is predominantly 

mixed -> limited evidence for 

transformative processes.

• Identified weaknesses in the 

governance system are being 

addressed through programs 

such as PPCR. Focus on 

information systems, monitoring, 

early warning, and strengthened 

technical and institutional 

capacities.

• Core barriers are evident, and adaptation processes are characterized primarily 

as examples of persistent (incremental) change, often in response to recent 

drought and flood crises. 



6) Recommendations

• 17 concrete recommendations have been given, where there are opportunities 

for programs to be expanded/adjusted, to enhance transformative change in 

the Bolivian water sector.

• Recommendations are all based on underlying case evidence (from the 

interviews), and aligned to the challenges and opportunities identified.

• Within the broader context of the CIF TCLP, recommendations are aligned with 

the Dimensions for Transformation and Arenas of Intervention.



a) Challenges in long term planning

• Integration of climate scenarios into planning: Training in the use of 

climate scenarios, with an emphasis on decision-making in the face of often 

large uncertainties, e.g., irrigations systems, reservoirs, flood defence 

systems.

• Low-regret adaptation options: The creation of green-spaces in high risk 

land areas. Current regulatory efforts to maintain river zone security  in 

Tiquipaya goes in the desired direction, and can be upscaled.

• Sustainability of technical resources: Institutionalisation of existing 

capacity building programmes to ensure longevity.



b) Challenges in governance across sectors

• Establishing intersectoral development objectives: Strategic pilot 

projects where outcomes are targeted towards overall sustainable 

development objectives, focusing on improved livelihoods, eco-system 

productivity, and health. Demonstrating how investments can be framed in 

the context of sustainable development.

• Tools for intersectoral planning: Support the development of tools or 

platforms that integrate information on socio-economic dimensions, 

environmental degradation and vulnerability of ecosystems into the 

planning process. Tailoring of tools to better support cross-sectoral 

development projects and the objectives.



c) Challenges in hydro-meteorological and climate services

• Tailoring of data to sectoral needs: End-users should be heavily consulted 

in the design of the data and information portals. Less can be more, with 

stakeholders identifying the need for a clear set of simple indicators that can 

be used as a basis for issuing flood and drought alerts.

• Establishing a national research agenda: Formalize linkages between the 

state and local universities, through the establishment of prioritised national 

research programs. Interventions that strengthen national research capacities 

can be seen as long-term, transformative investments.

• Integration of traditional knowledge: Strengthening joint-knowledge 

production, where local communities shift from being benefactors of the 

proposed interventions, to increasing being seen as active participants in the 

solution. 



d) Challenges in building knowledge and awareness

• Establishing water as a resource: Education and awareness programs 

to change how society views water, such that water is valued as a 

resource that is to be protected and cared for, rather than simply as a 

commodity provided by the state. Generating ownership of the resource!

Goal 6 of the United Nation’s 2030 Agenda, seeking to “support and 

strengthen the participation of local communities in improving water and 

sanitation management”

Lake 

Titicaca



• Changing risk perceptions: Resettlement from flooded areas is about more 

than payment and compensation mechanisms. Needs to be supported with 

education and awareness around risks, risk maps, event probabilities, and the 

impact of climate change on these risks.

Proyecto 

Glaciares,

Peru



7) Future perspectives and concluding remarks

• There has been considerable progress in Bolivia, with a range of programs 

that are addressing many of the important challenges and gaps evident in the 

process of building adaptive capacity across the water sector.

• There remains significant opportunities for programs and interventions to 

address barriers and build on existing progress in the Bolivian water sector to 

better facilitate the journey towards transformative change.

• Under CIF, learnings and experiences from this study have the potential to 

serve as a reference for assessment and the design of adaptation programs 

across other countries where climate change and water security threaten 

sustainable development.

• For outscaling and replication, times-scales need to be well planned to allow 

for the local tailoring and close stakeholder interactions required.



Thanks to all involved in the project and we 

are looking forward to future discussions and 

opportunities to take this work further!



Implications of the study results for future water 
resource management policies in Bolivia 

Joint CIF-IDB Webinar: Building Adaptive Capacity in the Water Sector under a Changing 
Climate (7 October 2020)

Javier Gonzales Iwanciw



Outline

Sector and 
territorial priorities
in the water sector   

Contribution of the
PPCR

Mainstreaming
adaptation in the

wáter sector 

Evaluation of the
PPCR 

adaptive capacity
and transformative

governance

How this
recomendations

can be adopted in 
NDC revision and 

NAP design



59

Mainstreaming climate change
in the water sector.

2007 – 2012 

Building up the water sector 
policy

- Initial steps 

- Conformation of the 
Multidonor Basquet Fund 

2012 – 2015

Enhancing capacities for 
water governance  

- Consolidating good 
watershed practices with 
different stakeholders

- Developing the tools for 
climate proofing water 
projects

- Scaling up public investments 
in the water sector     

2016 – 2018

Scaling up watershed 
planning  

- 15 Watersheds in the country  

- Better integration of climate 
change adaptation in 
watershed plans 

- Information systems and 
hydrological modeling,

- Restoration of environmental
functions

PPCR

National Watershed Plan 
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Component 1: 
National capacities

for planning
adaptation

Component 2: 
Water provision for
the La Paz – El Alto 

city

Component 3: 
Integrated
Watershed

Management in 
river Grande 

PPCR Contribution



Poverty concentrates in 
mountain areas 

Mountain regions in Bolivia 
becoming dryer  

PPCR

Source> Vicente-Serrano et al. (2014). Spatio-

temporal variability of droughts in Bolivia: 1955–

2012
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La Paz – El 

Alto City 

PPCR Contribution

La Paz – El Alto 
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1,947,983 Ha

Forested surface:

Tiquipaya

PPCR Contribution

River Grande Basin



PPCR outputs 
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PPCR Technical Assistance in the water sector  

Integration of 
climate resilience

in water plans

Watershed
plans

Resilience of 
water

provision
services

Climate
proofing water
infrastrucuture

Law 602 of 
DRR

Climate
proofing
critical

infrastructure

Identification of 
performance 

indicators

Results
based

management

Information Hub

SNICA

Hidrological
models

Drought
forecasting and 
early warning

system
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Towards transformative adaptive
capacity in the water sector 
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NDC: 

Water, Energy, 
AFOLU, Cities

NAP: 

Territorial and 
integrative
approaches
(EbA, Smart 
cities, climate
Smart 
agriculture)

Sectors: Water, 
Agriculture, 
Human Health

Towards transformative adaptive
capacity in the water sector 



Setting
territorial and 

sector 
priorities

Governance / 
adaptive 
capacity 

Mitigation 
Adaptation & 
SD co-benefits 

NDC 2030 

- Inter-sectoral

coordination

- Enhanced

capacities to deal

with uncertainties

- Agreed on rules for

water distribution

on crisis situations

- Engage broader

segments of society

- Better understand 

potential impacts of 

climate change,

- Define key areas of 

intervention 

improving 

livelihoods, 

ecosystem 

productivity, and 

health

- 1.5 Mio Ha of 

forest recovered 

2030

- Increased water

storage and 

availability.

- Increased access 

to drinking water 

and irrigation.

- Water footprint

- ↓ livelihoods 

vulnerability 

- ↑ socio – ecological 

resilience  

- ↑Carbon storage in 

soil and vegetation

Main recomendations for adaptive
capacity in the water sector 

- ,



The Integrated Water management
(IWM) concept in practice

Water 
harvesting 

Water 
Storage 

Rational use 
of water 

Returning 
the water 

clean 

Maintaining 
soil and 

vegetation 

GOVERNANCE
Participation, institutional 

capacities and conflict 

resolution  

Outcomes: 
- Ecosystem robustness - Resilient livelihoods – Empowered 

communities and institutions 

- Water security and better nutrition

- Wellbeing & happiness   

Source: Integrated Water Management Project, 
Swiss Development Cooperation



I will apreciate your comments and 
questions!!

Javier Gonzales Iwanciw

Senior Research Associate – Climate Change Policy 

Universidad Nur

jgonzales@nur.edu



Q&A and Discussion

Please share any questions/thoughts in the chat function



For any questions, please contact
Loreta lrufo@worldbank.org or

Hanna hschweitzer@worldbank.org

Thank you for taking part in the webinar!

mailto:lrufo@worldbank.org
mailto:hschweitzer@worldbank.org

