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Abstract   
Climate vulnerability and the increase and recurrence of hydrometeorological disasters have an 
increasing impact on water planning processes, mainly from the perspective of resilient and 
sustainable management of water resources in the long term.   

Bolivia, within the framework of Integrated Water Resources Management (IWRM) and 
Integrated Watershed Management (IWM), applies a programmatic approach and framework of 
structural measures and capacity building (community-based) to address the country's water 
insecurity. Despite its generally favorable results, it has not yet been able to adapt to extreme 
climate change and the growing demand for water by the population. For this reason, there is a 
need to strengthen the country's water planning through alternative adaptation mechanisms, 
from which arises the opportunity to couple planning processes with an ecosystem-based 
adaptation (EbA) approach.    

This article explores the application of the PAMIC water planning tool, which uses ecosystem 
conservation as an articulating mechanism, to increase climate, ecosystem and anthropogenic 
resilience in the national context. It is analyzed whether it is possible to improve water planning 
in micro and sub-basins through this tool, by integrating ecosystem vulnerability into IWRM. To 
this end, a normative and institutional analysis of the water planning process was carried out, 
from which vulnerability and adaptation indicators were obtained within the framework of the 
project cycle with EbA measures.    

The result was a comparative diagnosis of planning strategies between Mexico and Bolivia that 
suggests recommendations for improvement for IWRM and IWM. Finally, sustainability, 
scalability and replicability components of EbA measures and proposals for their application at 
the sectoral level are presented.  
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Background and justification 

Development of the Integrated Management of Water Resources (IWMR) and the Integrated 
Watershed Management (IWM), in Bolivia, is performed through of the Watershed Management 
Organizations (WMO) who, through specific water planning mechanisms and enrolled in the 
GIRH-MIC projects (IMWR-IWM projects) (Viceministerio de Recursos Hídricos y Riego, 2021), 
develops adaptation plans for socioeconomic problems, environmental problems and of climate 
risk. However, currently, GIRH-MIC projects are focus broadly in territorial and communal water 
use management in micro-basins and sub-basins through community-based adaptation 
measures (political-social options and gray-engineering options, see figure N° 1), prioritizing this 
way, anthropic conflicts and leaving as annexed factors of water planning, the conservation of 
ecosystems, and the reduction of climate risks.  

 

Figure N° 1. Strategy of adaptation of AbE measures within of water planning. Adapted of: 
Integrating EbA and IWRM for climate-resilient water management (Dörendahl & Aich, 2021) 

 

Bolivia has successful experiences of GIRH-MIC projects that consider equitably the three core 
components of IWMR (people, ecosystems, and climate change). This is the case of works realized 
in Guadalquivir basin (Tarija) and Azero basin (Chuquisaca), that contemplate water planning 
strategies with adaptation-based ecosystem measures (EbA) using the DPSIR approach (XRLM) 
(Salinas, 2021). However, even though EbA measures presents a solid structure in terms of the 
project management cycle, they have been pilot experiences that require more diffusion to have a 
significant impact on whole Bolivian territory. 

The experiences developed worldwide, and recently in Bolivia, shows that IWMR water planning 
must go hand in hand with adaptation-based ecosystem solutions that emphasize the values of 
the ecosystem functions, behold the human development, and seek integral options to enhance 
they long-term resilience under climate change scenarios (Dörendahl & Aich, 2021). So, it is 
indispensable to develop water planning tools framed on the three fundamental elements of EbA 
measures, illustrated in figure N° 2 (Friends of Ecosystem-based Adaptation, 2017).  
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Figure N° 2. Fundamental elements of the adaptation-based ecosystems (EbA). Adapted of: 
Integrating EbA and IWRM for climate-resilient water management (Dörendahl & Aich, 2021) 

 

However, which is the water management tool that GIRH-MIC projects need to integrate the 
adaptation of people, ecosystems, and climate change within IWMR? The answer is broad and 
diverse, nevertheless, an interesting alternative is PAMIC tool (Plan de Acción para el Manejo 
Integrado de Cuencas - Action Plan for Integrated Watershed Management) (CONANP, 2021). 
PAMIC is a designed tool by INNEC (Instituto Nacional de Ecología y Cambio Climático - National 
Institute of Ecology and Climate Change) in Mexico that could response the necessity of the 
country to enhance the IWMR planning tools for local basins (IWM) based on EbA measures. 

General and specific objectives 

The objective of the analysis is to evaluate the implementation potential of PAMIC tool, in the 
Bolivian context, as an adaptation-based ecosystem strategy (EbA) within IWMR on local basins 
(IWM). 

To reach this objective has developed the next specific objectives: 

• Analyze the water planning procedure of GIRH-MIC projects through the project cycle with 
EbA measures.  

• Analyze the water planning procedure of PAMIC tool through the project cycle with EbA 
measures. 

• Compare the water planning procedure of GIRH-MIC projects with the water planning 
procedure of PAMIC tool in the Bolivian context. 

The first specific objective with the purpose of identify how implement adaptation measures from 
this basin level. The second specific objective with the purpose of identify the fundamental 
requirements of the PAMIC tool, the implementation procedure involved, and the potential to 
adapt it to the national context. The last specific objective with the purpose of identify the 
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developed capacities in the national IWMR-IWM procedure, identify missing resources and 
stablish how could applicate the PAMIC tool to the national context. 

Methodology 

The analysis is developed within the framework of the five qualification criteria and quality 
standards of the EbA measures (Friends of Ecosystem-based Adaptation, 2017) from which, have 
obtained the fundamental axis of the adaptation strategy.  

In the first instance, it is developed the analysis of water planning procedure in local basins (IWM) 
through a bibliography review of the normative and institutional framework that local basins 
implement to develop GIRH-MIC projects within IWMR (Ministerio de Medio Ambiente y Aguas, 
2014) y (Ministerio de Planificación del Desarrollo, 2015). From the analysis it will be determined 
those elements of the project cycle with EbA measures (Secretariat of the Convention on Biological 
Diversity, 2019), (Hagenlocher et al., 2018) y (Dörendahl & Aich, 2021), that are considered in the 
water planning measures at national level. 

In the second instance, it is developed the analysis of PAMIC tool (CONANP, 2021) form which, is 
identified the main characteristics of the tool, they potential to applicate it on the country, and it 
is determined those elements of the project cycle with EbA measures (Secretariat of the 
Convention on Biological Diversity, 2019), (Hagenlocher et al., 2018) & (Dörendahl & Aich, 2021) 
that the tool consider. 

Figure N° 3 presents the project cycle with EbA measures. 

Figure N° 3. Project cycle with EbA measures. Adapted of: (Hagenlocher et al., 2018) 

In the last stage of analysis, a critical comparison of both management approaches is developed, 
both the adaptation mechanisms used in Bolivia, and those proposed by the PAMIC tool, focused 
on the potential of adaptation of the tool to the national context (Garstecki, 2020). Finally, it is 

 
(1) (Garstecki, 2020); (2) (Hagenlocher et al., 2018); (3) (Emerton, 2017); (4) (Zorrilla & Kuhlmann, 2017) 
(5) (Reid et al., 2017) & (6) (Wicander, 2020) 
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considered the applicability of PAMIC tool in the country according to the measure priorization 
(Zorrilla & Kuhlmann, 2017), the governance factors (Iza, 2019), and the benefits, costs and impacts 
of EbA measures (Emerton, 2017) y (Rizvi et al., 2015). 

Geographic surface 

The Plurinational Water Resources Plan 2021-2025 recognize basins at local level (IWM) as 
Operational Hydrographic Units (UHO) with an extension between 100 and 200 square 
kilometers in which they are carried out a characterization and a diagnostic of biophysical 
components, sociodemographic, sociocultural and of local knowledge, economic-productive 
aspects, institutional and legal aspects, and general environmental aspects (Ministerio de Medio 
Ambiente y Aguas, 2014), that presents micro-watersheds. 

To the analysis, it is considered this water planning territorial extension as focus of study. Bolivia 
presents more than 5.000 UHO denominated local basins (IWM). Figure N° 4 presents some 
examples of the basin dimensions considered in the study. 

 
Figure N° 4. Examples of Operational Hydrographic Units from the map: Hydrographic Unit of 

Bolivia level 5. Pfastetter codification system. 

Results obtained  

The water planning GIRH-MIC in Bolivia is based on 2 planification stages; pre-investment and 
investment of projects, from which are composed every element of project management cycle. The 
core element of water planning GIRH-MIC is the human component which highlight their 
strengths on capacity building, sociocultural representativeness, and governance building on 
IWMR. The normative and institutional instruments that supports the water planning GIRH-MIC 
in Bolivia are the pre-investment basic regulation (Resolución Ministerial 115) and the guide to 
elaborate IWMR and IWM instruments (GIRH/MIC). 
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PAMIC tool is an intervention plan of integrated management watershed which is backed by 
LGEEPA (la Ley General del Equilibrio Ecológico y la Protección al Ambiente – the General Law of 
Ecological Balance and Environmental Protection) as the main regulatory instrument that 
provides the management project cycle in micro-basins and water planning in Mexico. Although 
the tool is actually in development, preliminary results are quite promising for IWMR. PAMIC 
mainly contemplates the ecosystem and socioeconomic components under which its water 
planning process is framed. The core element of PAMIC is the ecosystem component which 
highlights their strength on the evaluation of the ecosystem functions of the micro-basin, water 
administration (knowledge of hydric demand of all life systems), and the generation of territorial 
co-responsibility based on social and ecosystem components.  

Table N° 1 presents a comparison between the GIRH-MIC procedure and the PAMIC planification 
tool considering both as projects with EbA measures. 

  

Stages of project cycle with EbA 
measures  GIRH-MIC (Bolivia) PAMIC (Mexico) 

Fi
rs

t s
ta

ge
 • Problem evaluation (Social, 

Ecologic, Climate risk) 
• Micro-basin (Ecosystem functions) 
• Politic, governance, territoriality 
and economy related with the 
problem 
(1) & (2) 

• Problem evaluation 
(Social, Ecologic, 
Climate risk)  
• Politic, territoriality 
and economy related 
with the problem (7) 

• Problem evaluation (Social, 
Ecologic, Climate risk) 
• Micro-basin (Ecosystem functions) 
• Politic, governance, territoriality 
and economy related with the 
problem 
(9) & (10) 

Se
co

nd
 s

ta
ge

 

• Generation of future climate 
scenarios framed on RCPs  
• Climatic variability (Change on 
climate risk under future scenarios)  
• Ecologic variability (Change on 
ecosystem functions under future 
scenarios)  
•Social variability (Change on politic, 
governance, territoriality, and 
economy under future scenarios) 
• Prioritize future scenarios 
according to vulnerability and model 
risk  
(1) & (2) 

• Future projections  
• Climatic variability 
(Extreme climate 
change)  
• Social variability 
(territoriality and 
economy)  
(7) & (8)  

• Generation of future climate 
scenarios  
• Climate variability (Change of 
climate risk under future scenarios)  
• Ecologic variability (Change of 
ecosystem functions)  
• Social variability (Change of 
politic, governance, territoriality, and 
economy under future scenarios)  
• Generate future scenarios 
according to vulnerability and model 
risk 
(10)  

Th
ird

 s
ta

ge
 • Collection of EbA measures 

priorizated on social, ecological, and 
climatic vulnerability  
• Classification and categorization of 
EbA measures according to micro-
ecosystem  
(1) & (3)  

• Collection of 
measures priorizated 
on social vulnerability  
• Selection of 
measures according 
problematic  
(7) & (8)  

• Collection of EbA measures 
priorizated on social vulnerability  
• Collection of EbA measures 
priorizated on ecological 
vulnerability  
• Classification of EbA measures 
according to micro-ecosystem 
(9) & (11) 
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Fo
ur

th
 s

ta
ge

 • Multicriteria analysis (biophysical 
effects, vulnerability and risk 
exposition, economic benefits and 
cost, impacts on quality of life and 
human well-being, governance and 
institutionality) (1) & (4)  

•Multicriteria if it is 
necessary   
(7) & (8)  

• Multicriteria analysis (biophysical 
effects, vulnerability and risk 
exposition, economic benefits and 
cost, impacts on quality of life and 
human well-being, governance and 
institutionality) (9) & (11)  

Fi
fth

 s
ta

ge
 • Implementation of measures under 

execution schedule, budget, and 
benefit evaluation  
• Complementation of 
implementation process with Theory 
of change (3)  

•Implementation of 
measures under 
execution schedule 
and budget 
(8)  

•Implementation of measures under 
execution schedule, budget, and 
benefit evaluation   
(9) & (10) 

Si
xt

h 
st

ag
e 

• Monitoring and evaluation of EbA 
measures 
• Evaluation of EbA measures 
according to the objectives of the 
NDC regulations  
• Evaluation of the Theory of change 
on process, vulnerability, and 
climate risk  
• Evaluate the effectiveness and the 
impact of adopted measures 
through indicators 
• Feedback and diffusion of results 
(5) & (6)  

• Monitoring and 
evaluation of 
measures 
• Evaluation of project 
implementation (Final 
disposal)  
• Evaluate the impact 
of adopted measures 
through indicators (8)  

• Monitoring and evaluation of EbA 
measures  
• Evaluation of vulnerability and 
climate risk  
• Evaluate the effectiveness and 
impact of adopted measures 
through  
• Feedback and diffusion of results 
(10) 

 

 

Table N° 1. Elements of GIRH-MIC projects and PAMIC tool withing of Project cycle with EbA 
measures. Author elaboration 

 

PAMIC tool has demonstrated to be a water planning instrument of local basins with a lot of 
development in ecosystem conservation issues, therefore, presents a solid EbA structure. 
Nevertheless, the tool is recently developing, and their application is voluntary in Mexico, 
therefore, it could not be considered as a fully adopted integral solution. 

GIRH-MIC projects, on the other hand, presents a basic structure that does not consider a deep 
vulnerability evaluation (on people, ecosystem, and climate risk). This factor encourages planning 
with anthropogenic measure that limits the IWMR effectiveness facing climate risk (does not 
adapt to climate change) and the ecosystem restoration (loss of ecosystem functions). 

Both tools present valuable advances within IWMR but, also, require strengthen those elements 
of EbA measures in which are weak within the strategic framework of water planning. Table N° 2 
presents weakness and strengths of each tool as EbA measure within IWMR. 

(1) (Garstecki, 2020); (2) (Hagenlocher et al., 2018); (3) (Emerton, 2017); (4) (Zorrilla & Kuhlmann, 2017); (5) (Reid et al., 
2017); (6) (Wicander, 2020); (7) (Ministerio de Planificación del Desarrollo, 2015); (8) (Guía GIRH-MIC, 2014); (9) (CONANP, 
2021); (10) (Castillo et al., 2017) & (11) (INECC-FGM, 2018)  
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Existing opportunities and action required  GIRH-MIC (Bolivia) PAMIC (México) 
Vulnerability and climate risk politics  Weak Intermediate 
Planning tools  Intermediate Strong 
Commands and management tools Strong Strong 
Economic and of fiscalization EbA instruments Does not exist* Weak 
Benefits, cost, and impacts evaluation Weak Strong 
Informative measures Weak Intermediate ** 
Voluntaries measures  Intermediate Strong 
Institutionality  Intermediate Intermediate 
Types of management  Intermediate Strong 
Access to funding for EbA measures Weak Strong 
* Exist an alternative that is a Weak component.  
**Exist some alternatives that are Strong components.  

Table N° 2. Weakness and strengths of GIRH-MIC projects and PAMIC tool as EbA measure 
within IWMR. Author elaboration from: (Secretariat of the Convention on Biological Diversity, 

2019), (Emerton, 2017) & (Rizvi et al., 2015) 
 

As can be seen in table N° 2, PAMIC tool presents strength more developed in 8 of the 10 factors of 
EbA measures within IWMR. For this reason, it can indicate that PAMIC tool could be used as a 
re-building guide of the IWMR water planning strategy in Bolivia. This water planning strategy 
will be a reformulation proposal of the IWMR for local basins (IWM) that will be strongly 
substantiated by the EbA integration cycle and follow the adaptation components developed in 
the PAMIC strategy. 

Impacts reached 

The analysis proposes a re-building of water planning strategy through adoption of EbA measures 
within IWMR project management cycle. Despite it does not has direct impact by its application, 
it is important to mention that it could achieve the following results: 

• Improve GIRH-MIC project management. The analysis proposal exhibits a better project 
management structure than the one currently used. Including the mechanism of 
vulnerability assessment, classification of adaptation measures by micro-basin and 
mechanisms for monitoring and assessing vulnerability, could better articulate the 
management cycle of GIRH/MIC projects carried out by the Vice Ministry of Water 
Resources and Irrigation of the MMAyA. 

• Include the ecosystem conservation as an adaptation measure to Climate Change. The 
vulnerability of ecosystems and society are closely linked with the adaptation capacity to 
Climate Change by the life systems. More resilience to the Climate Change implicates more 
protection and conservation of ecosystems and their micro-basin ecosystem functions. 
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• Reduce cost of GIRH/MIC projects. The 
adaptation projects based on 
communities implicate more 
infrastructure investment, new 
technology, human resources capacity 
building. The adaptation projects based 
on ecosystems implicate cost in similar 
factors but require less investments by 
the resilience of life systems. In other 
words, GIRH-MIC projects with EbA 
measures could contemplate less cost 
compared with GIRH-MIC projects with 
adaptation measures based on infrastructures 
(Rizvi et al., 2015). 

• Improve the environmental assessment of ecosystem 
functions. The national environmental management framework 
presents an environmental impacts assessment focus on the surrounding environment 
and the static status of environmental conditions. It is for this reason that ecosystem 
functions do not adjust their procedure to this EbA assessment measures. The proposal 
exhibits the necessity to enhance the environmental management procedure from the 
actual procedure to a new one based on dynamic ecosystems and the ecosystem 
vulnerability associated with the climate change.  

• Strengthen the hydric governance and the citizen participation in micro-basins 
within water planning. The proposal foments the strengthen of Watershed Management 
Organizations (WMO at the level of sub-basin and micro-basin) and the Watershed 
Institutional Platform (WIP at the level of strategic basin or Hydrographic Management 
Units) within projects of territorial and hydric planification.  

• Update the normative framework of water planning. The proposal foments the linking 
of existing normative with EbA measures in their structure. Eba measures must be 
integrated into the currently policy framework, so that interventions could be sustainable 
and scalable rather than short-term and isolated. 

• Feedback implemented projects and generate connectivity between watershed levels. 
Currently, the micro-basins do not have a direct link to larger basins. Although the current 
regulations present a planning strategy, which is reinforced at the national level by the 
Plurinational Water Resources Plan 2021-2025, it does not reflect the expected results in 
the multilevel and multisectoral articulation required by the country. The proposal intends 
to provide feedback to individual projects, but at the same time, to serve as an impulse to 
manage projects at larger scales (connection between the different basin levels). 

• Improve the approach of solutions for GIRH-MIC projects. The proposal foments focus 
efforts on integral solutions that solve problems of life systems within the micro-basin and 
contribute to a restauration of the ecosystem functions based on evidence, instead of 
focusing efforts on dispersed solutions.  
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Sustainability 

The sustainability of water planning using EbA as an adaptation mechanism within IWRM-WCM 
is based on the assessment of applicability, evaluation of recommendations of implemented EbA 
projects, monitoring and evaluation of EbA measures, and effectiveness of implemented EbA 
measures. 

• Applicability. This is a factor that is commonly evaluated in the design stage of EbA proposals. 
It is developed in detail in the first 4 stages of the water planning management cycle and 
focuses on the components that address governance and institutionality, economic benefits 
and costs, and ecosystem services assessment. A proposal is applicable if all 3 components 
(people, ecosystems and climate risks) are strongly developed. The proposal considers the 3 
components, establishes how to improve each one and how to implement them in Bolivia's 
IWRM (Secretariat of the Convention on Biological Diversity, 2019). 

• Recommendation of EbA projects implemented. Sustainability analysis requires previously 
implemented mechanisms; therefore, EbA strategies and measures must have been 
implemented in order to demonstrate their sustainability over time. The proposal includes an 
implemented EbA measure (PAMIC), which serves as an experience and 
provides evidence of its feasibility of being sustainable. The 
recommendations of executed projects that present favorable 
indicators of the application of EbA measures should 
reflect a result that contributes to future projects in 
the design processes of short, medium and long 
term EbA measures, and that also generates 
connectivity between basin levels for better 
national water planning (at a higher basin 
level - UGC) (FEBA, EbA Tools Navigator). 

• Monitoring and evaluation. 
Monitoring and evaluation is one of 
the vital factors in understanding the 
effects and impacts of an EbA 
strategy implemented and allows 
obtaining the necessary information 
to propose modifications or changes 
in the measures adopted in an EbA 
project. These are management tools 
that not only contribute to evaluating 
the results of an EbA measure, but 
also constitute a baseline for the 
formulation of new projects and in 
many cases promote the continuity of 
successful projects. It is an indispensable 
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piece to talk about sustainability 
since it contemplates an 
assessment of benefits, costs and 
impacts (Wicander, 2020).   

• Effectiveness of measures 
implemented. This factor is an 
indicator of sustainability of 
EbA measures, as it considers 
uncertainty about how best to 
finance EbA in a locally 
sustainable and long-term 
manner; the mismatch between 
the long-term effects of climate 
change and the short-term 
dynamics of policy and decision-
making processes; the absence of 
flexible models, strong communication 
and cooperation between the various sectors 
and levels of governance that are necessary to 
implement EbA measures; and insufficient or weak evidence related to the effectiveness of 
EbA, including its economic viability. (Reid et al., 2017). 

 

This set of options that validate the sustainability of EbA measures could provide qualitative and, 
in some cases, quantitative information about how effective the EbA measure is compared with 
other alternatives of adaptation. It must be recognized that quantify the success of EbA measures 
is not a simple task since ecosystem themselves are dynamic and do not have a static vulnerable 
baseline against which change can be measured (Reid et al., 2017). 

Replicability and scalability 

The replicability and scalability are two concepts that go hand a hand in the IMWR water 
planning. To consider that a project has feasibility to develop these characteristics, this should 
present an environment conducive to expansion that according to Dörendahl y Aich (2021) must 
consider: 

• Project design. In first place, comprehend and recognize extern components (socioeconomic, 
institutional, cultural, politic, or legal) that shape the project and provide boundaries of the 
project design. In second place, comprehend and recognize intern components (organization, 
community, ecology, or technology) that could influence or change during the design and 
implementation of the project. 

• To develop a concept of cooperation and co-responsibility of the actors involved. Build 
capacities between actors involved (cooperation mechanisms, communication media, 
information collection and workspace) to create decision makers at regional and local level. 

• Develop of specific tools, and mechanisms. In first instance, work with communal, and local 
organizations of the watershed and support the institutional strengthen of the Watershed 
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Institutional Panels (assure participation and 
inclusion as base to improve the acceptance of 
organizations). In second instance, 
implement pilot projects (generate interest 
through demonstrations). In third place, 
develop sustainable mechanisms of 
financing EbA projects. Finally, invest on 
mechanisms monitoring and evaluation 
(develop indicators of effectiveness and 
impact) 

The proposal probably could be applicated in 
specific micro-basins within the strategic 
national basins (Viceministerio de Recursos 
Hídricos y Riego, 2021). The strategic national basins 
present the necessary features to replicate the PAMIC 
tool of water planning strategy at different scales. 

Lessons learned 

• The challenge to re-build the water planning strategy through EbA measure adoption within 
the IWMR project management cycle imposes the needs, IWRM imposes the need, not only to 
define the adaptation measures necessary to achieve it, but also the solid components of 
governance, normative and institutional support to make it effective. 

• It is of crucial importance to develop mechanisms, tools and methodologies for climate 
information management within IWRM. This with the aim of including climate vulnerability 
in a more robust way. Climate risk analysis in Bolivia needs to be further developed. 

• The national water planning process focuses its efforts on prioritizing a micro-watershed 
problem, leaving aside biological sub-factors, to apply a specific solution, limited to the 
construction of infrastructures. EbA strategies, on the other hand, focus on prioritizing 
solutions based on EbA adaptation measures that, in most cases, present a set of inter-sectoral 
solutions for various problems of the micro-basin. 

• There is no clear measure of the effectiveness of a EbA measure. That is, there is no indicator 
that can define the precise efficiency of an adaptation measure. This is because adaptation is 
relative due to the change in the initial conditions of the process (we cannot control climate 
change in the future). However, there are potential indicators that are developed empirically 
or exceptionally for each project with EbA implemented. 

• The climate vulnerability assessment criteria within IWRM-MIC water planning have a fairly 
large uncertainty. There is no precise connectivity between climate change scenarios and 
possible climate risks with the identification of measures adopted for the development of the 
project. Vulnerability is considered but has no specific function other than to be represented 
in preconditions and preliminary diagnosis. 

• The PAMIC tool has a water planning base focused on the ecosystem component, considering 
the nexus between ecosystem services that are necessary for social good. This scheme provides 
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it with a fairly solid EbA 
foundation that simply needs to 
complement climate 
vulnerability in depth to present 
a comprehensive proposal. 

• The remarkable approach of 
PAMIC is that initially, in the 
design process and in the 
diagnosis of the proposal, it defines 
the environmental component 
according to ecosystems. Unlike the 
planning of the GIRH-MIC that presents 
a general study of the environmental 
characteristics. The problem is that this 
description of the environment generalizes 
conditions of the life system and leaves aside the valuable 
ecosystem functions that each micro-ecosystem presents. 

• It was identified that no management instrument, neither the IWRM-MIC, nor the PAMIC 
tool, presents a proposal for monitoring and evaluation of adaptation measures in the 
planning or pre-investment stage. This preliminary assessment requirement, which occurs 
between stages 1 and 2 of the water planning management cycle using EbA measures, is 
essential for a complete pre-investment profile. 

• Conventional (engineering) solutions to CC cannot continue to occur in isolation and 
relatively. Conventional solutions need to be combined with nature-based ones that include 
biodiversity and ecosystem services. 

• There is no normative and legal support in Bolivia that EbA needs to be designed, implemented 
and evaluated. It is necessary to work explicitly on a normative and legal support that 
contemplates solutions based on ecosystems or Mother Earth within IWRM and that is 
integrated with the Basic Pre-investment Regulation and the Guide for the elaboration of 
Integrated Water Resources Management and Integrated Watershed Management 
Instruments (GIRH / MIC). 

• The environmental impact study does not consider ecosystem functions in depth, so the 
assessment of ecosystem vulnerability is not considered within the IWRM-MIC water 
planning. Vulnerability to climate risks is also not studied and this leads the social component, 
more developed in Bolivia, to consider a weak socioeconomic vulnerability. 

Conclusion and recommendations 

• Bolivia's IWRM-IMCI project management cycle presents multiple opportunities for 
improvement at all stages of pre-investment and project investment. The analysis carried out 
allows us to evaluate the possibility of using the PAMIC water planning tool as a guide to 
establish an IWRM-ICM update strategy focused on the three central elements of EbA 
measures (people, ecosystem and climate risk). The articulation of national water planning for 
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local watersheds (MIC) with adaptation to the PAMIC tool will only 
be possible through an adaptive project management 
strategy based on people adaptation, ecosystem 
adaptation and climate change adaptation. 

• Experiences of projects with EbA measures in 
Bolivia demonstrate that IWRM can integrate 
ecosystem conservation as a planning tool. 
However, despite the existence of 
favorable results, these have neither a 
scalable nor replicable impact, mainly 
due to the lack of political-normative 
support. EbA measures should cease to 
be applied in isolation, as is currently 
customary, and should be incorporated 
into the national IWRM-IMWM water 
planning strategy for micro and sub-
basins.  

• There is a wide variety of AbE experiences 
worldwide that could be implemented in 
Bolivia. Although the Bolivian water 
planning system does not effectively integrate 
the ecosystem approach, the projects developed 
present a study of initial conditions in which the 
ecosystem functions of the watershed are mentioned. 
This information can be used to search for projects with EbA 
measures designed, tested and verified worldwide in free information sources for water 
planning institutions. It is recommended to use these official sources, as well as categorization 
tools with the EbA measures navigator of the web page: 
https://toolsnavigator.friendsofeba.com (FEBA, EbA Tools Navigator) to identify replicable 
experiences in the country that also present a wide variety of sustainability indicators. 
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