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Pilots studies to improve production and uptake of weather and climate
information at the Local Government level in the Philippines

Summary report
1.

Introduction

On 8 November 2013 Super Typhoon Haiyan (locally named Yolanda), one of the strongest
tropical cyclones ever to make landfall, struck the Philippines. Following the devastating
impacts of Typhoon Haiyan, where nearly 1.1 million homes were damaged or destroyed
and over four million people were displaced, the UK Department for International
Development (DFID) provided aid to help support recovery and reconstruction in the
Philippines. As part of this aid package, DFID provided funding to support an enhanced
partnership between the UK Met Office and PAGASA to build capacity and improve
resilience to weather and climate extremes in the Philippines.
The project “Building capacity to improve
resilience to weather and climate extremes in
the Philippines” ran from January 2015 to
October 2016 and focused on: i) Production
and analysis of state-of-the-art climate model
simulations, capable of generating realistic
tropical cyclones, under historic and projected
future climate conditions and ii) Building
capacity to utilise climate information for
PAGASA and, through working with Local
Government, to develop processes to inform
local planning and decision-making.

Box 2: Local Government in Philippines
Local Government in the Philippines, often called local
government units or LGUs is generally comprised of
three levels. These include provinces (of which there
are 81 nationally) and independent cities (45
nationally) and municipalities (1,490 nationally). Cities
and municipalities are further divided into Barangays,
the smallest administrative division of which there are
42,029 covering the country.
Cities and municipalities have some autonomy from
the National Government and have powers to enact
local policies and laws, enforce them, and govern their
jurisdictions. They are tasked with enforcing all laws
(local and national) and delivery of national plans and
policies at the local level.

Box 1: What is weather and climate information?
Weather and climate information can be thought of as
meaningful information derived from the raw weather
and climate data (e.g. temperature, rainfall, humidity
levels, wind speeds). Such information can be in the
form of products and/or knowledge across a range of
timescales from days to months to years such as
daily/seasonal forecasts, hazard maps based on longterm climate data, warnings and alerts. This
information can address user needs and aid decision
making across all timescales - from whether or not to
take an umbrella to work, to guiding investment in
large infrastructure projects, given the projected
changes in climate this century and beyond.

This report summarises the findings from
pilot studies to assess and improve
production and uptake of weather and
climate information (Box 1) at the Local
Government Unit (LGU) scale (Box 2) in the
Philippines. This follows a situational
review undertaken in 2015 to investigate
current hazard information, as well as
access and understanding of climate
information across a range of stakeholders
in the Philippines.

Section 2 summarises the findings of the earlier review and provides context for the pilot
studies, section 3 details how pilot areas were identified and objectives developed, section 4
describes the pilot process and activities undertaken and section 5 summarises the pilot
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outputs and outcomes. Lessons learned and recommendations are provided in section 6.
Further details of the approach taken and outputs of the pilots studies are provided in the
main report (Work Package 4 Report: Improving production and uptake of weather and
climate information to increase resilience to a changing climate available along with other
project outputs from at:
http://www.metoffice.gov.uk/research/applied/international-development/philippines

2.

Assessing current understanding of climate risk information

The situational review (Work package 2: Assessment of current understanding of risks)
consulted key government departments with responsibilities for disaster risk management
and climate adaptation and those who play a key role in better enabling information
dissemination and uptake information at different levels. This included the Department of
Interior and Local Government (DILG), National Economic and Development Authority
(NEDA), National Disaster Risk Reduction Management Council (NDRRMC), Office of Civil
Defence (OCD), Climate Change Commission (CCC) Department of Environment and
Natural Resources (DENR).
The review identified a number of issues (left, figure 1) related to current provision and
uptake of climate risk information and provided recommendations (right, figure 1) for where
best to target effort in the second stage of the project.

Figure 1: Summary of issues (in green) and opportunities (in purple) identified in stakeholder
review
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Whilst a lot of weather and climate information is produced by PAGASA and other
information providers, the uptake of such information is limited. One reason is that many
potential end-users are not aware of what information is available and how it can be
accessed. There is a lack of capacity to access, analyse and interpret climate information at
all levels (national to local), in particular at the local government level; this is problematic
given their role in disaster risk reduction and climate adaptation planning.
Dissemination and outreach of information is often an issue due to lack of awareness by
planners, sectors and communities of what information is available and how to access and
interpret this information.
Many institutions and projects produce a variety of hazard and/or risk information, but there
is often a lack of clarity regarding roles and responsibilities for information production and
sharing of data and information. Whilst there have been recent improvements for example,
through the NDRRMC and agencies working on Collective Strengthening on Community
Awareness on Natural Disasters (CSCAND), hazard and risk information needs to be made
readily available for those who require it at the local level.
There is a need for more specific climate information across different economic sectors, and
a need to involve sectors in the co-production and analysis of climate hazards and their
impacts. Participants of the stakeholder survey felt that it should not be the sole
responsibility of PAGASA to disseminate directly down to local communities and that
mechanisms for involving both government agencies and the private sector across the
different economic sectors should be developed.
The review also identified an urgent need to empower LGUs to use national information in
conjunction with knowledge of local conditions and vulnerabilities to help them plan to
reduce the impacts of climate variability and change, as well as other natural hazards.
Focusing and working with planners at local government scale may help to address this due
to their capacity to reach out to communities and sectors within their areas.
Following the review and subsequent discussions with the government departments
identified, it was recommended that this project should, in part, focus on developing
mechanisms to improve the flow and communication of existing information from national to
local levels, rather than to generate additional climate hazard and risk maps as originally
proposed. In particular it was felt that this would be best achieved through working directly
with LGUs through pilot studies to develop and test mechanisms to improve the production
and uptake of climate information.
The pilot studies were designed to build capacity to “translate” existing information at
different levels (national to local) and across selected sector groups. The focus was on
informing local planning processes to improve resilience to natural disasters and climate
change. Given timescales and resource constraints of local government personnel it was
agreed that two pilot areas would be selected, representing different socio-economic and
physical characteristics.
Where possible the pilots sought to complement previous initiatives, noting the numerous
donor funded activities on climate and disaster reduction, to further reinforce and extend
current knowledge and understanding of climate related issues.
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3.

Pilot selection

Following further discussions with the DILG and local government staff it was agreed that
pilots should focus on two regions (Table 1):
1. The “Three Cities” covering the cities of Marikina, San Juan and Pasig in the Greater
Metropolitan Manila Area (GMMA). These are highly urbanised areas with significant
issues related to development, flooding, health and livelihoods.
2. The Municipality of Salcedo, in the province of Eastern Samar, which is a rural area
directly impacted by Typhoon Haiyan. This is in a lower socio-economic class to the
Three Cities, with livelihoods dominated by agriculture and fisheries.
Pilot Location
GMMA:
Marikina City
San Juan City
Pasig City

Characteristics
Urban
Socio-economic class 1
(total revenue of > 1,500,000
pesos per year)
All very prone to flooding

Municipality of
Salcedo,
Eastern Samar,
Visayas

Partially Urban
Socio-economic class 5 Fifth
Class Municipality (total
revenue of <300,000 pesos
per year)
Very exposed coastline

Considerations
 Pilot could potentially build on the
approach developed by the previous
GMMA READY project, the tools for which
were formally piloted by the CCC Ecotown
project
 Each city already has some familiarity with
climate change and risk information as a
result of their involvement in such
initiatives
 Pilot could potentially build on previous
UNDP work on preparing contingency
plans for storms, storm surges and floods
 Issues identified around lack knowledge
and access to climate information from
previous studies
 Potential opportunity to look at sea level
rise (SLR) impacts and link to the SLR
component of DFID project

Severely affected by Super
Typhoon Haiyan
Table 1: Pilot areas, characteristics and considerations for selection

Key objectives for the pilots were identified under the overarching aim of “improving
integration of climate risk information into planning and decision-making at the local scale”
and this would look across the “supply chain” (outlined in Figure 2) of climate information
The “supply chain” of information describes how the information flows from when it is first
produced to when it is used, exploring the production of the information, the translation and
uptake of this information for specific sectors and the communication of this climate
information to users. By exploring this process in detail we were able to identify both gaps in
user needs, in terms of the data being fit for purpose, and gaps in the communication
process between producers and users.
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Figure 2: Pilot approach and activities

Building on the approach set out in figure 2, pilot activities were planned and delivered under
three main themes:
1. Build capacity to understand climate information by developing approaches to better
equip decision-makers to assess and interpret existing information at different levels.
2. Development of user-needs-based climate information by working with PAGASA and
LGU representatives to identify and address communication issues around provision
and uptake of data and information.
3. Develop mechanisms to utilise climate Information by focusing on integration of
information across local planning processes, specifically for Local Climate Change
Action Plans (LCCAP), Comprehensive Land Use Plans (CLUP), Comprehensive
Development Plans (CDP), Local Disaster Risk Reduction and Management Plans
(LDRRMP) and local sector plans.

4.

Pilot approach and development

To these activities, it was crucial that the process was a collaborative effort between both the
producers of climate information, PAGASA, and the users of this information such as local
planners and disaster risk reduction, health and housing officers at the LGU level. This
would be achieved by developing a “Training of Trainers” (ToT) approach to equip local
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“climate champions” with the skills to utilise and communicate climate change information to
others at the LGU scale. Pilots would work across the activities identified (figure 3) focusing
on:
1. Enhance awareness and capacity of local planners to utilise climate information through
development of “ToT” and supporting training material
2. Assess user needs and evaluate and improve current climate information provision by
PAGASA so that it is more easily understood by users.
3. Learn and demonstrate how such information could be integrated into local planning
focusing across local disaster risk, climate adaptation, land use and development
planning processes.
The pilot studies commenced in January 2016 with the selection of the pilot areas and initial
discussions with focal persons on scope, design and ways of working based on what could
be achieved within planned timescales. The pilots then ran for a period of nine months
concluding in October 2016. The process was designed to be interactive and collaborative. It
consisted of a series of interactive workshops involving direct training of focal persons as
climate champions as well as by working with focal persons and additional stakeholders
including other planning officers and local communities and sectors at the barangay level.

Figure 3: Pilot workshops and timeline

Workshops and activities across these three themes are summarised in Figure 3. Each
workshop had a specific target audience and promoted a co-working approach between
PAGASA and the users with the aim of strengthening communication between PAGASA and
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users.
Inception workshops These took place in March 2016 and were attended by focal leads
and additional LGU planning staff, Disaster Risk Reduction (DRR) officers and sectors
representatives. Workshops focused on assessing understanding of focal persons (LGU,
municipality or city level planners), provision of training with respect to climate change
awareness, and details of currently available climate information from PAGASA. This
“climate orientation” formed the basis of a training pack to aid the focal leads in delivering
similar sessions to others in later workshops. The project team also worked with participants
through interactive breakout sessions to understand their current planning processes and
priority sectors.
Follow up LGU workshops attended by the pilot focal persons took place in June 2016.
These focused on developing skills to understand and transfer knowledge of climate science
and climate change. Focal persons also critically reviewed currently available climate
information from PAGASA to identify where improvements could be made to make this more
accessible and to meet end user needs. In addition these workshops were used to assess
the common steps across current planning processes to identify common entry points for
integrating climate information. These workshops also identified the potential to develop
business continuity plans (BCPs) to improve the climate resilience of local businesses and
sectors (see section 5.6)
Barangay workshops involving pilot focal persons and representatives from selected
barangays took place in July 2016. These allowed focal persons to test delivering the climate
training directly to community level stakeholders whilst raising awareness of the importance
of climate information to support resilient livelihoods and sector planning. Focal leads
worked together to assess the impacts of climate change on the identified focus sectors. In
doing so, the LGU leads were able to identify what the climate information requirements
were for the specific sectors and barangays (e.g. variables, timeframes, formats, mode of
communication, training) and as a result co-developed more user-friendly climate
information.
The workshops were also used to learn about sector specific planning to identify
mechanisms to incorporate climate information.
Focus workshops carried out at the community level in August and September 2016
focused on further testing of training material, further evaluation of PAGASA information and
participatory sessions to incorporate climate information into local planning processes such
as DRR plans, climate adaptation plans, land use plans and BCPs. Focal leads worked with
local stakeholders1 to develop guidelines which would help end users to easily integrate
climate information into current decision-making and planning processes through
undertaking vulnerability and adaptation (V&A) assessments for climate-selected sectors
and plans.
A summary of activities and learning points from the user informed approach developed is
provided in table 2.
.

1

Barangay representatives including other LGU planners, health workers, businesses, farmers and fisher persons
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Table 2: Summary of activities and learning points from the user informed approach

Stage

Activities

Observations and learning points

Outputs / Outcomes

Pilot

 Synthesis of findings from Work

 Recommendation to focus on LGU scale piloting to

 Agreed pilots areas (Three

selection

Package 2 review
 Liaison with PAGASA and selected
Government Departments to develop

improve production and uptake of climate

Cities, GMMA and Municipality

information

of Salcedo, Eastern Samar

 DILG key “enabling” body to ensure buy-in from

selection criteria and identify candidate

pilots and in supporting wider uptake and capacity

pilots

building

 Agreed pilot objectives and
outline activity plan

 Focus on enhancing capacity LGU level planners
(key to linking national to local policies and planning
to livelihoods)
Pilot
inception

 Review objectives with attendees and
agree pilot lead roles
 Training on concepts of climate change
 Awareness and interpretation of
PAGASA information
 Assessment of priority sectors for each
pilot and examining exposure, and
adaptive capacity
 Initial examination of vulnerability of

 GMMA participants had a good understanding of
climate change, Salcedo participants had a basic

leads (Planning and DRR

understanding of climate change

officers)

 Review of PAGASA information highlighted the
importance of incorporating climate projections to
assess impacts in addition to considering historical
disaster information
 Priority sectors identified in GMMA cities included
health, local businesses (e.g. street side

sectors to historical and potential future

restaurants), and informal housing. In Salcedo the

climate hazards

focus was predominantly on agriculture and
fisheries.
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 Agreement of individual focal
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 Draft “Climate Orientation”
training pack
 Initial feedback on PAGASA
information
 Agreed priority sectors for each
pilot

LGU
workshops

 Commencement of the “Training of
Trainers” (ToT)
 Critically review climate information
produced by PAGASA trainees and

 Trainees provided feedback on the material
presented to improve the climate orientation

 Revised “Climate Orientation”
training pack
 Recommendations for

session
 Issues highlighted difficulties in understanding

modifications to make climate

analyse current climate information

climate projections, particularly uncertainties

projection information easier to

produced by PAGASA

associated with multi-model ensembles of data, and

understand

 Explore how best to present climate
projections so that they can be included
in planning
 Review of Vulnerability and Adaptation
(V&A) tools (from the earlier GMMA
READY project) currently used by

how to apply this form of information in their day-today planning
 Draft Climate Information Risk Analysis Matrix
(CLIRAM) developed to compare vulnerabilities and
impacts associated with different scenarios
 V&A tools utilised through previous initiatives in the

participants, and assessment of how

country (UNDP GMMA READY Project; CCC’s

climate information could be integrated

Ecotown projects) provide good mechanism to

 Review of mandated plans and
processes to identify common elements
or requirements for integrating climate
information

developed and tested at
subsequent workshops
 Identification of common steps
across planning processes
(LDRR, LCAP, CDP, CLUP and
Agriculture Plan* Salcedo only)
 Outline stepwise approach for

assess impacts based on climate projection

BCP (to inform Barangay

information

workshops)

 Focal leads recommended developing climate
smart business continuity plans (BCPs) for local
businesses at the Barangay level
 Focal leads assessed and developed stepwise
approach for BCP
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 Outline CLIRAM to be
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Barangay

 Delivery of climate change orientation

 Identification of “gaps” in the communication of

workshops

session to the Barangays led by the

information from PAGASA to the Barangay

pilot leads
 Further review and incorporation
climate information in V&A tools by
Barangay participants
 Review of mandated plans and
processes and working with Barangays
to prepare to develop climate smart
BCPs

 Revised “Climate Orientation”
training pack (based on

 Increased awareness of the value and methods of
integrating climate information into the exiting

feedback from training delivery
 Enhanced version of the

planning process using V&A tools

Climate Information Risk

 Expectation was raised by the Barangay
participants that climate information should be

Analysis Matrix (CLIRAM)
.

provided by those at the city/municipal level
 Reinforced the importance of not only basing plans
on past disaster event information, but also to
incorporate climate information of potential future
climate related hazards
 Identification of local businesses of different scales
for participation in the following Barangay focus
workshop

Follow on

 Focal lead led delivery of completion of

Barangay

V&A tools to integrate information

workshops

effectively into planning process

 The development of climate smart BCPs were held
with small-scale/household level businesses
 Small scale businesses were selected as test cases

 Focal leads, Barangay staff and

selected Barangays
 Completed BCPs produced for
adoption by selected business

business representatives development

owners

of “climate smart” BCPs
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 Completed V&A assessment for
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5.

Pilot outcomes and outputs

Theme 1: Building Capacity to understand climate information
5.1 Climate Orientation Pack
A key output from the ToT approach is the development of a climate orientation training pack
designed as a tool to aid the focal leads and those wishing to support “climate champions” in
other municipalities. The adoption and continuous development of this pack should help
increase the capacity of LGUs to build and enhance awareness of climate change and its
potential impacts in their local areas. This pack, available to download at
(http://www.metoffice.gov.uk/research/applied/international-development/philippines), is in
electronic format in two versions: one containing reader’s notes to serve as a standalone
learning pack and one containing reader’s notes and facilitator tips. The facilitator tips are
targeted at trainers to facilitate them delivering the training modules in a “classroom”
environment. The pack contains seven modules covering:
1.
2.
3.
4.
5.
6.
7.

Climate science
Climate change
Climate impacts
Climate information
Assessing Hazards, Exposure, Vulnerability and Risk
Adaptation, Mitigation & Policy (national to local)
Tools to integrate climate information

Each module is designed as a standalone component, to offer the focal leads greater
flexibility in the delivery of the content. This means that the training can be delivered as
shorter sessions rather than full 1-2 day workshops (as was done during this pilot). It also
enables trainers to extract topics to suit their requirements without losing the key messages.
In the future it is recommended that PAGASA offer the training in CDs or as an interactive
online tool for LGUs and other agencies that require their employees to have a better
understanding of climate change. PAGASA could also convert this training into video format
to reach areas that do not have access to computers. Finally, it could also be integrated into
the training of government departments and agencies involved in planning.
This climate training pack should complement different government initiatives, such as the
local government academy of the DILG that develops and provides trainings and information
materials to LGUs, and also the training division of the Office of Civil Defense (OCD) that is
working on a standard format for community-based DRRM training (but at present does not
include climate information), and facilitate the work of LGU officers all over the Philippines.

Theme 2: Developing User Needs Based Climate Information,
5.2 Co-produced climate information
Throughout the pilot process one of the primary aims was to ensure that the climate
information produced by PAGASA could be understood and utilised by users. To enable this,
the pilot process promoted a collaborative working relationship between PAGASA and the
focal leads. This not only improved the communication between PAGASA and the users of
climate information, but also enabled PAGASA to understand how their data would be used.
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During this collaborative process they also developed the knowledge and skills to interpret
and integrate this information into their existing processes and as a result build climate
resilience seamlessly into their day-to-day activities.
During the pilot process PAGASA’s range of weather and climate information was explored
with both the focal leads and the Barangay representatives using the steps described in
figure 4.

Figure 4: Summary of steps in developing co-produced climate information from the Training
of Trainers (ToT)

The pilot leads were provided with training in awareness of available PAGASA climate
information. This includes four categories of information, namely
Climate normals relate to historical information from observations. From this
information averages are calculated and other information is developed to provide
historical “baseline” information (i.e. climate normals) for a range of climate variables
(e.g. temperature, rainfall).
Climate advisories provide information on the recent past (week and months) to the
near future (next week). These include information on actual rainfall and temperature
over a short period of time while advisories are tailored information for sectors such
farming.
Climate outlooks provide detailed information about the coming months and seasons
based on seasonal forecasts.
Climate projections are produced using computer simulations of the future climate out
to the end of the century.
During the pilot process this information was explored with both the focal leads and the
Barangay representatives using the steps described in figure 4. Throughout the workshops,
the focal leads and participants took part in group exercises and critically examine the
climate information. Activities involved looking at historical climate information (e.g., climate
normal’s presented in tables and maps), seasonal forecasts and advisories, and future
climate projections of rainfall and temperature (presented as tables, maps, and times series
data). The information presented ranged from the national level to regional and local levels
directly relevant to the participants. Participants provided feedback regarding the ease of
understanding and usability of the climate information provided. A summary of the findings
from these activities is described in table 3.

- 14 –
© Crown copyright 2016

Information
Type
Historical
climate
Information
(Climate
normals)

3 Cities

Salcedo

Interpreted information
correctly, particularly the
climate map of the Philippines.
They have used the
information for preparing
hazard maps.

Interpreted information correctly
Have used the information for preparing their
comprehensive land-use plan that they
prepared back in the ‘90s.
Additionally, the information has served to
inform the preparation of their cropping
calendar.

Seasonal
information
(Climate
Outlooks)

The materials were correctly
interpreted except for the wind
data, which are presented as
vectors that led to confusion.

The materials were correctly interpreted but
were not used in agricultural planning.

Climate
projections

Rainfall and temperature
projections were found difficult
to interpret.

Rainfall and temperature projections were
mistakenly interpreted as simply rainfalltemperature relationships at local scales.

The participants were already
familiar with the materials as
they have used them in earlier
projects (e.g., GMMA-READY
project).

They believed that the materials would be
useful in their planning interventions but had
not used them because they did not know
they existed.

(computer
simulations of
the future
climate out to
the end of the
century)

They are more reliant on shorter time-scale
forecasts (i.e. weather forecasts that they
receive from the media).

Additionally, they requested that the climate
projections should be easier to understand

None have used the
projections

Table 3: Summary of the findings from the Training of Trainers (ToT) workshop

As a result of the ToT activities, it became clear that all pilot areas had a good understanding
of, and utilized, historical climate information to inform plans. In the three cities this
information was used for preparing city level hazard maps while in Salcedo this information
contributed to the comprehensive land use plan and their cropping calendar. The utilisation
of available seasonal information within the pilot areas was mixed. While all areas
understood and could correctly interpret this information none of the areas used it and relied
more on shorter term forecasts to inform their decisions.
However, when it came to future climate information, all pilot areas struggled to interpret the
information correctly. In interpreting the climate projections the focal leads found it
particularly difficult to understand the uncertainty inherent in the projections. The range of
issues identified related to: what the different scenarios meant, why different models were
used, and why different models showed different results.
Throughout the entire pilot process, the project team included presentations and activities in
each session to help the focal leads understand the information contained in the future
climate projections and how they could add value in their future plans. This led to the
- 15 –
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development of the CLIRAM (described in section 5.4). This presented projection information
in tabular form in terms of best, median and worst case scenarios which the focal leads
found much easier to understand.
During the course of these activities the focal leads identified a series technical, formatting
and language issues associated with the information presented, and fed their views back to
PAGASA. Following this, PAGASA explored different solutions (where possible) with the
focal leads, and these are summarised in table 4.
ISSUE
Technical
 Difficult to understand values in temperature
plots
 Amount and volume of rainfall not clear
 Projection plots presented in terms of
models are confusing
 Rainfall projections would be more useful if
presented as flood/drought related
information rather than percent changes
 The table formatted data needs more detail
in terms of values
 Plots are too pixelized and resolution of
maps is too low to ensure information is
relevant to area of interest
Format
 Improve colour being used to identify
changes and differences – use different
colours for temperature and rainfall
 Unclear where the relevant locations are on
the plots
 All legends need to be complete
Language
 Explain clearly what all symbols mean, e.g.
Wind vectors
 The language used is too complicated
 Do not use acronyms or explain what they
mean

SOLUTION
 Improvements will be made to the
temperature scale
 Include in revised plots
 Present data in terms of percentiles and
not per model
 Consider options for future projections
 Explore options to show more relevant
detail

 Work with focal leads to choose a new
colour scheme
 Use of administrative boundaries on maps
to clearly visualize the location
 Complete in revised version
 Update new plots with this information
 Where this can’t be changed include an
explanation and Provide simple description
where complex terms
 Reduce use of abbreviations

Table 4: Summary of issues and improvement identified during review of PAGASA climate
information

These issues were reviewed by PAGASA and informed the development of PAGASA
climate information based on user needs. Figure 5 shows one example of the evolution of
the projected climate information for the GMMA describing the projected changes in rainfall
for the dry season for in the mid-21st century. Figure 5a shows the original information from
PAGASA. The participants felt the information in this format was of limited use (see issues
identified in table 4).
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Figure 5 a&b: Examples of “previous” and “new” co-developed climate information

Taking these comments on board PAGASA then modified their information accordingly
(Figure 5b). They re-plotted the maps clearly highlighting the boundaries of each city,
making it more relevant to the LGU representatives.
Rather than having an individual map representing each model simulation they processed
their data in percentile format, presenting the lower, median and upper percentiles indicating
best, middle and worst case climate scenarios. This enabled the LGU representatives to
assess the risk given a certain percentile making this data more usable. PAGASA also
modified the colour scale to make the information more logical. All modified information can
be found in Annex 5 of the main report.
Finally the updated information was presented to the focal leads to determine whether the
climate information presented in the new format met their requirements. Following the
modifications all focal leads agreed that the data was now much easier to understand and
could, given some guidance from PAGASA, be used to prioritise at risk areas in their
regions. This view was confirmed when the data was presented to the Barangay
representatives.
As a result of this process PAGASA gained an insight into how they can make their
information easier to interpret and thus more useable by making quite simple modifications
to how they present their information. Not all recommendations or requests from the
participants at this time could be amended by PAGASA. For example, to increase the
resolution of the data would have taken extensive computing and human resource, which
PAGASA did not have available at that time, and would potentially increase the range of
uncertainty as climate model projections become more uncertain at finer scales.
However, further recommendations and learning from the pilots on regarding improvements
to data and information will be taken on board and will be incorporated into the PAGASA
National Climate Projections for the Philippines expected at the end of 2016.
Theme 3: Utilising Climate Information Effectively
5.3 Integrating climate information into local planning
Once the co-produced climate information had been reviewed by the focal leads, the next
part of the pilots was to develop and test approaches that incorporate current and future
climate information into local planning and decision-making processes.
- 17 –
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Again this was an interactive process resulting in the stepwise approach (Figure 6) with focal
leads initially identifying the common stages and activities across their planning processes
(LGU level workshops). This was further informed through the participatory sessions with
community and sector planners to incorporate climate information into local planning
processes (Focus Barangay workshops).

Figure 6: Guidance for Integration of Climate Information: Summary of steps in developing
climate smart plans

The key local planning processes assessed included those for the: Comprehensive
Development Plan (CDP), Comprehensive Land Use Plan (CLUP), Local Climate Change
Action Plan (LCCAP), and the Disaster Risk Reduction and Management Plan (DRRMP).
These are summarised in table 5 with links to relevant national level plans.
Plan
National
Local
Philippine
Comprehensive
Development
Development
Plan (PDP)
Plan (CDP)2

Comprehensive
Land Use Plan
(CLUP)4

National
Climate
Change Action
Plan (NCCAP)

National
Disaster Risk
Reduction and
Management

Local Climate
Change Action
Plan (LCAP)3

Local Disaster
Risk Reduction
Management
Plan (LDRRMP4)

Purpose
 The PDP is produced primarily by the National
Economic and Development Authority (NEDA)
 This is the main plan for the development of the locality
and incorporates prioritized cross-sector programs and
projects for implementation
 The local CDP is utilized by every local administration
to develop and implement priority sector and crosssector programs and projects.
The plan for the long-term management of the local
territory. As the main vehicle for the territory’s physical
development, it identifies areas where development can
and cannot be located and directs public and private
investments accordingly. It also provides basis for the
Zoning Ordinance.
The NCCAP is produced by the Climate Change
Commission (CCC). This plan sets out the climate actions
needed in the locality based on risk assessment of the
impacts of climate change and actions needed to mitigate
and/or adapt to climate risks
The LCAP provides an assessment of climate change
impacts on the most vulnerable communities, areas,
ecosystems and other resources at the LGU level and
identified measures and actions to improve resilience.
The NDRRMP is produced by the National Disaster Risk
Reduction and Management Council (NDRRMC). This
plan sets out risk reduction and management measures to
all types of disasters experienced in the locality to prevent

2 Guide to Comprehensive Development Plan (CDP) Preparation for Local Government Unit. DILG 2009
3 LGU Guidebook on the Formulation of Local Climate Change Action Plan (LCCAP) Book 1. DILG-LGA. 2014
4 NDRRMC. 2011
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National
Plan
(NDRRMP)

Plan
Local

Agricultural
Development
Plan (ADP)5

Purpose
& mitigate, prepare for, respond to, and recover from such
disasters.
The LDRRMP is developed by the local DRRM office and
covers four thematic areas, namely, (1) Disaster
Prevention and Mitigation; (2) Disaster Preparedness; (3)
Disaster Response; and (4) Disaster Rehabilitation and
Recovery, which serves as “the principal guide to disaster
risk reduction and management (DRRM) efforts ….”
The ADP provides strategic direction for the development
of the local agricultural sector, based on sector analyses
and prioritized actions for the sustainability of the sector.
These are not necessarily mandated plans for all LGUs;
however, this was included for the Salcedo pilot given the
importance of the Agriculture Sector in the region.

Table 5: Summary of planning processes reviewed in pilot workshops

Pilot study participants worked together to undertake a comparison of the key components of
each mandated plan to identify any common stages, or “entry points”, where climate
information could be integrated. These are summarized in table 6. This activity also assisted
the project team and pilot leads to determine that this project need not look only at one type
of plan and that the focus workshops could work on developing the integration of climate
information within these specific common stages across plans.
Participants identified that all plans required some element of situation analysis requiring
assessment of natural and physical characteristics, vulnerability and associated risks for
sectors covered. These were highlighted as the key areas where climate information should
be integrated and this approach allowed participants to work on developing the integration of
climate information across multiple plans at the same time. As well as using existing
historical climate information, participants worked together to utilise climate projections
developed by PAGASA for temperature and rainfall for mid-century. This allowed
participants to consider the impact of potential future climate related hazards, and determine
how climate change could affect current vulnerability assessments. Going forward it is
recommended that planners use PAGASA climate projections to compliment historic hazard
information to inform the situation analysis underpinning local plans.
All plans produced by the LGU are consolidated into an Annual Investment Plan for the LGU,
where the adaptation measures developed from the sector analysis and V&A assessments
should be prioritized. The plans are then presented to the Local Chief Executive & Council
for deliberation before approval for implementation. Thorough knowledge from the planners
of the process of integration of climate information to produce the prioritized climate change
measures can assist the justification of these programmes and projects.
In addition existing planning tools such as vulnerability and adaptation (V&A) assessment
tools developed through previous initiatives in the country (UNDP GMMA READY Project;
CCC’s Ecotown projects) were also reviewed. The participants explored where climate
information could be integrated into these tools and what type of information would be most
suitable. Further information on these tools is available in the main pilot report available at
http://www.metoffice.gov.uk/research/applied/international-development/philippines.
5 ADP
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Step

Yes

If Yes:

If No

1. Review
Planning
Processes:
National to
Local

Proceed to
Step 2

2. Review
planning
guidelines
produced
by National
Agencies
3. List all
stages in
the
planning
process
per
mandated
plan

Proceed to
Step 3

Collate information from national government agencies and
local government units on planning processes
Analyse the purpose and fit between national and local
plans
Once complete proceed to Step 2
Collate guidelines from national government agencies
Once complete proceed to Step 3

/No

4. Identify if
there are
common
stages
where
climate
information
should be
integrated
5. Identify
how
specific
climate
information
can be
integrated

Proceed to
Step 4
Optional: If
additional plans
are prepared by
the LGU, e.g.
BCP, include
these in the
listing of all
stages of plan
preparation
Proceed to
Step 5

Use the planning guidelines from National Agencies that
detail all the stages for each mandated plan to list down all
the stages.
NB: this could be done in tabular format (one table for all
plans) for ease of comparison of stages across plans
Once complete proceed to Step 4

Proceed to

Identify what type of climate information e.g. climate types,
normals, forecasts, projections, etc. would be needed and
whether you have access to this information
If you are unsure what climate information would be needed
review all climate information produced by PAGASA
(website details below) – e.g. for the profile sections of plans
the typical description of your localities climate type and
normals (existing climatological conditions) are needed, for
sector analyses, vulnerability and adaptation sections
climate scenarios and projections are needed
If you do not have access to this information contact your
local PAGASA Regional Office or visit the PAGASA website
at: http://www.pagasa.dost.gov.ph/
For climate projections formulate Climate Information Risk
Analysis Matrices using the climate change scenarios and
projections from PAGASA into a tabular format with
additional columns for impact and solutions
Collate all data gathering tools e.g. V&A assessment tools;
sector analysis tools where climate information could be
integrated
Use these tools with the target stakeholders:
barangays/sector representatives
Once complete proceed to Step 6

Step 6

From the table produced by step 3 identify where climate
information is needed per stage of each plan
Compare all stages highlighted where climate information
should be integrated to assess if there are stages in
common across plans
Once complete proceed to Step 5
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Step

Yes

If Yes:

If No

/No
6. End
User
Action:
‘Climate
Smart’
Plans

Follow the production of ‘Climate Smart’ Plans through to integration into the
Annual Investment Plan; Submission of Plans; Presentation of Plans to Local
Chief Executive & Council; Monitoring of Implementation.

Table 6: Summary checklist for integration of climate information into local planning and
decision making processes

5.4 Climate Information and Risk Analysis Matrix (CLIRAM)
A key part of the ToT process was to develop the capacity of participants to interpret and
understand information regarding future climate projections. As part of this exercise
attendees were asked to think about the possible impacts associated with the current
projections and identify potential solutions.
Climate model ensemble experiments provide a range of possible future climate scenarios
and therefore projected changes in specific attributes (e.g. temperature, rainfall, wind) will
vary from model to model and across different greenhouse gas emissions scenarios.
Therefore a range of projected future climates can appear to be conflicting and confusing to
end users. Dealing with future climate uncertainties was highlighted as one of the main
challenges encountered by pilot participants.
To help consider the impacts of different climate scenarios a Climate Information and Risk
Analysis Matrix (CLIRAM) tool was developed and tested through the LGU and subsequent
Barangay focus workshops. This tool was developed to aid the focal leads to better
understand this information and its inherent uncertainties by linking low, medium and high
range climate model scenarios to potential local impacts and solutions.
During the ToT, the focal leads and LGU level participants initially concentrated only on the
worst case scenarios. The tool was further developed to include the best, middle and worst
case scenarios from the models (taken as the 10th, 50th and 90th percentiles from the
available models) for three available emissions scenarios. It was then further tested and
developed during the Barangay focus workshops where participants worked through all
scenarios to consider the range of impacts and identify potential solutions (adaptation
measures).
The resulting CLIRAM is illustrated in Figure 7 and examples of how the CLIRAM evolved
over the duration of the pilots are provided in the main pilot report.
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Figure 7: Climate Information and Risk Analysis Matrix (CLIRAM) used during the Barangay
st
workshops for GMMA for DJF seasonal rainfall for mid 21 century

5.5 Using climate information to inform Vulnerability Assessments
Once participants had worked through the different scenarios using the CLIRAM, solutions
were then elicited and incorporated into the climate change impact chain as adaptation
measures using the Vulnerability and Assessment (V&A) tools developed as part of an
earlier initiative in the GMMA (GMMA READY Project, UNDP 2015). Outputs from this
initiative provided a stepwise approach and series of tables which allow planners and
stakeholders to assess: i) Existing vulnerabilities e.g. by assessing population, critical
infrastructure, risk maps and historic hazard information; ii) Identify and prioritise risks; iii)
Assess sensitivities and adaptive capacity to address risks; and iv) Identify and prioritise
potential adaptation and disaster risk reduction measures. Further information on the V&A
tools from the GMMA READY project can be found in the main pilot report.
The CLIRAM tool was then used to assist participants to inform assessment of risks based
on future climate projections, rather than solely using historic event information. For
example, projections for increased rainfall prompted participants to consider the possibility of
increased areas becoming affected by flooding. When compared to assessments using
historic flooding events only, this resulted in changes to perceived risk status assigned to
some areas - i.e. some areas perceived to be at “medium” risk were reclassified as “high”
risk. Informed by the solutions section of the CLIRAM, additional adaptation measures were
then enumerated by the participants, discussed and prioritised. Information gathered through
these tools are summarised in figure 8 – the climate change impact chain. This describes the
key outputs from each of the V&A tools and CLIRAM formulated by the focal leads during
the workshops. These included information on climate stimuli, exposure, sensitivities,
adaptive capacities and adaptation measures.
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Figure 8: Climate Change Impact Chain: highlighting which V&A Tool provided the information

Both pilots had different levels of exposure to these existing tools. While the GMMA pilot
focal leads were familiar with them from a previous initiative (UNDP GMMA READY Project),
they had little experience in using them. In the municipality of Salcedo there was little
familiarity with these tools. This exercise enhanced the capacity of all participants to identify
where climate information could be integrated into the V&A process and as a result provide
valuable information to the local planning processes. The participants also developed the
skills to apply these tools to different sectors and utilise at the Barangay level.
In both pilots participants commented that the process would easily complement their
existing process of assessing sector impacts of disasters without adding extra workload. At
the Barangay level within the GMMA cities, participants stated that the approach had greatly
improved their understanding and access to climate information and how to integrate it within
their plans. Participants commented that some of the prioritized adaptation measures
proposed would have been suggested within their plans without knowledge of the climate
scenarios. However, the use of climate information would be of great assistance in justifying
such measures during the budget review. Within the municipality of Salcedo, participants
reflected that without the integration of the climate information, the proposed projects
(adaptation measures) would not have been prioritized, and that the process was extremely
useful in enhancing the climate resilience of their plans.
Going forwards, focal leads and Barangay participants have indicated that they will take the
outputs of this process for final integration into their “climate smart” plans for submission and
integration into the Annual Investment Plan of the LGU.
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5.6 Linking climate information to sector planning at the local level
Section 5.5 highlights how the pilots focused on how climate information can be used to
make local plans more climate resilient. One issue facing LGU’s is how to make local
sectoral planning and livelihoods more resilient. Focal leads selected local business planning
(GMMA) and agriculture and fisheries (Salcedo) as the priority “sectors” to focus on for
subsequent engagement and testing with local stakeholders at the Barangay level.
During this process and when identifying the focus sectors for each pilot, focal leads raised
the concept of a Business Continuity Plan (BCP) as a mechanism to support resilient sector
specific planning activities, particularly for urban small scale livelihoods and for rural
livelihoods dependent on natural resources such as fisheries and farming. Many businesses,
and the resources that support them, are impacted by weather and climate and can be
severely disrupted by extreme weather events and their associated impacts6. The
development of BCPs provides a mechanism for businesses or organisations to identify and
assess risks and put in place measures to mitigate the impact of events that may disrupt
operations.
Currently few businesses, if any, in the Philippines have BCPs in place. There is a greater
prevalence of emergency response or contingency plans; these are generally informed by
knowledge of historical events rather than future climate projections. For example, the
Department of Trade and Industry (DTI) has started to provide training on BCPs in Eastern
Samar, but in terms of assessing risk associated with climate change and extreme weather
events, this has been based solely on historical experiences and local knowledge.
As part of the process, focal leads were provided with a range of examples of BCP formats
used by different countries and organisations, and worked with each other to identify
common components or steps of relevant to their sectors. They then worked together to
identify the steps where climate information could be used to identify and address risks
associated with climate change and severe weather.
Figure 8 shows the steps in the formulation of the BCP where climate information could be
integrated.

Figure 8: Steps in the formulation of the BCP where climate information can be integrated

This would make the BCP format, developed and tested by this project, more than just a
response mechanism during and immediately after disasters. Adopting the steps in figure 8

6

“Adapting to Climate Change using your Business Continuity Management System” (bsigroup.com)
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would assist in the continuity of delivery of products and services by mitigating or preventing
the impacts of climate related disasters and making livelihoods more resilient.

The modified BCP was then tested for usability and effectiveness with household level
businesses across the pilot case study barangays with small scale business owners
(Barangay focus workshops).
Step 1: Profile Climate Related Hazards- This step focuses on the identification and
characterization of hazards and profiles the types and frequencies of hazards within the
area. To improve this section the CLIRAM was also used to assess the impacts and
potential solutions for the different climate scenarios and projections specific to each
business and sector.
Step 2: Business Impact Assessment/Risk Analysis - This step identifies all the activities in
the business, from production of raw materials through to the end product or service being
used by the customer. Scenarios are explored through ‘what if’ questions - e.g. what if you
lost power supply, or premises are damaged and not accessible? This encourages
participants to analyse and evaluate the impacts of the risks to each activity of the business.
The impacts identified using the CLIRAM in Step 1 are then further discussed against each
activity in the business. This assists business owners to identify the critical activities and to
prioritize plans/solutions developed to mitigate the impacts, over both medium and long-term
timescales.
Step 3: Supply Chain and Critical Activities Impact - This step assesses the financial impact
to the business. It identifies the critical timescale for each activity of the business and
compares this with the climate projections provided by the CLIRAM to ensure the longer
term impacts of climate change are identified and planned for.
Step 4. Recovery Plan - This step involves identifying what resources would be needed to
recover after a disaster, both in the short term but also, with the aid of climate projections
assessing potential impacts in future decades to mid-century. This allows the business
owner to examine the resource requirements associated with each adaptation measure or
solution identified. Specific examples from the Barangay workshops of the testing of the BCP
format are provided in the main pilot report.
6.

Lessons Learned and Recommendations

The pilot process has provided valuable insights and learning to support the improved
production, communication and uptake of climate information in local decision-making in the
Philippines.
The development of the “user-needs-based-approach”, involving multiple interactive
workshops, has ensured this was a collaborative effort between both the producers and
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users of climate information and has greatly improved the understanding of PAGASA
regarding their end-user needs. It has also directly increased capacity of LGUs in the pilot
areas to effectively incorporate climate information to improve resilience to climate and
weather extremes in their planning and decision-making processes. Learning from this
process, and the products developed will support wider testing and development in other
LGU areas. The pilots have improved interactions and understanding between PAGASA, as
the national provider for climate information and key departments responsible for local
planning, disaster risk reduction and climate adaptation.
The ToT approach has directly increased capacity through provision of training to over 100
local community stakeholders, and has equipped the focal leads (LGU planners) with the
knowledge and skills to act as “climate champions” to enhance awareness, train others and
ensure learning is sustained going forwards. The focal leads, who formed part of the project
delivery team, have now committed to continuing these roles and feel they can easily be
integrated into their daily roles. The supporting “climate orientation” training pack provides a
valuable tool to support wider training both within the pilot areas and to support other LGUs.
For PAGASA, the process has clearly demonstrated how current climate information can be
made “user-friendly” to benefit local planning. The knowledge and insights gained by
PAGASA will be taken forward for production of future information and inform the
communication and dissemination of the next set of national climate projections in the
Philippines.
Knowledge and insights gained of the links between national and local planning processes
and of the stages involved in local planning, have provided a common framework for
integrating climate information across local plans.
The initial exploration of Business Continuity Planning, as a mechanism support resilient
sector specific planning activities impacted by weather and climate extremes, provides an
opportunity to further increase outreach to local communities. It is recommended that this is
further developed through discussions between PAGASA and key Government departments
(Interior and Local Government, Trade and Industry), the National Disaster Risk Reduction
Management Council and Climate Change Commission.
In terms of lessons learned the pilot process has demonstrated the importance of:
1.

2.

3.

Early and continuous engagement with local partners such as DILG which was essential
in order to achieve buy in and time from the LGU representatives. Without this it is
doubtful whether there would have been productive engagement with the LGUs.
Having the full support of PAGASA at both national and regional level to replicate the
processes more widely in other LGUs. Likewise it was important to work with PAGASA
as a partner from a practical perspective in order to support organisation of workshops
given the lengthy administrative processes involved and in order to support and connect
directly with the pilot participants.
Promoting a culture of co-ownership with the pilot “focal lead” roles. For example, during
the first Barangay workshops it was realised that engagement from the Barangay
representatives was much more effective when the pilot leads played a leading role both
in delivery of the climate orientation training and leading engagement on planning. This
had the impact of not only furthering their skills as trainers but also placed them in a
local “climate champion” capacity to which the Barangay representatives could look to
for support in future
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4.

5.

6.

7.

It is not appropriate to possible for to a “one size fits all” process. Given the differing
levels of exposure to climate information of the different pilot areas it was necessary to
reassess and continuously develop the training modules. For example, a condensed
and simplified version of the training pack was developed for the Barangay level
workshops and directed more to the specific sector focus.
One of the most challenging aspects for producing climate resilient plans, was the
access of all stakeholders to information and support services concerning changing
disaster risks, uncertainties and broader climate impacts. The limited access to internet
in some areas meant that the team needed to develop tools that could be used off-line
and that information needed to be presented in off-line formats.
It is extremely difficult to summarise and present an ensemble of probabilistic future
climate projections in a way that can be understood by a non-scientist. The CLIRAM tool
has gone some way in enabling this, by contextualising the climate information in terms
of potential impacts given different scenarios. However, any communication tool is
dependent on how scientists address a.) Data: e.g. dynamically downscaled data from
multiple models was used in the pilot studies to form the input data for CLIRAM.
However, there is a large volume of data available from global climate models, and
PAGASA also has statistically downscaled data. There is an ongoing and unresolved
debate in the scientific community about how and if these different types of data can and
should be combined. b.) Information: Once it has been determined what data to include,
it is then necessary process that data, and extract and summarise relevant information.
Determining the climate variables, timescales, averaging periods and units that are
relevant to decision makers is not necessarily straightforward, and requires engagement
with users.
Finally, how to present the information (e.g. through tables, maps, text etc) in a way that
is scientifically robust yet accessible and usable by non-scientists, remains a significant
and ongoing challenge.

Learning form this will also inform the wider “enabling roadmap”, identifying actions required
to “mainstream” climate information in planning and decision-making in the medium-term (5
years) and contribute to the development of the current PAGASA modernisation plan.

A summary of the key learning recommendations from this study are provided in table 8.
Further information including outputs and reports from the wider project can be found at:
http://www.metoffice.gov.uk/research/applied/applied-climate/philippines
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Learning and achievements (by Theme and activities)

Recommendations

Building Capacity to understand climate information, Information
Training of Trainers (ToT)
 The climate orientation pack helped, and will help, build the capacity within
the LGUs to deliver a basic awareness and skills in assessing climate
information to other LGU planners and stakeholders
 The modular format reduces the need to deliver this as a full 1-2 day
workshop allowing trainers to provide flexible approach to delivery
 The approach reduces the resource required from PAGASA at the local
levels

 Mechanisms to support further deployment and training for LGU
staff should be discussed between PAGASA and DILG.
 DILG and PAGASA to discuss development of local “Climate
Champion” roles at the LGU level
 PAGASA to further develop the climate orientation pack as an
online resource with development of CD or video format to
support wider “self learning” for users, to increase reach and to
reduce direct training resources required at national level
 PAGASA to discuss with key government departments, the
development of climate training to key national agencies
 Focal leads to translate the tools and materials produced into
the local language to support increased impact at Barangay
level

Developing User Needs Based Climate
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Learning and achievements (by Theme and activities)

Recommendations

Co-produced climate information
 By working collaboratively with PAGASA on the iterative process of
evaluating currently available climate information, participants have
developed the knowledge and skills to translate and use it effectively.
 This process has also strengthened PAGASA’s capacity to deliver more
user-friendly and accessible climate information.
 In more rural areas there is potential to increase the reach through mobile
phone alerts and social networks. This may also be an effective way of
reaching younger audiences.

 PAGASA to take learning from the review of current climate
information forward for future information production.
 PAGASA to establish periodic monitoring and evaluation of user
needs to inform continuous improvement of information
production
 PAGASA to scope potential for enhancing mobile and social
media outlets for sharing information.
 PAGASA to review their “climate field schools” as a vehicle for
further dissemination

Utilising Climate Information Effectively
Integrating climate information in local planning
 There is a large demand for user-needs-based climate information to inform
“climate smart planning” across the public/private sectors
 The process developed provides a tested approach to produce more climate
resilient plans based on future climate projections
.

 PAGASA and DILG to scope options for further piloting and
testing of the planning integration approach developed - This
should cover prioritised sectors and socio-geographic regions /
areas
 Whilst the learning from the two pilots is valuable, further testing
and piloting would be required to upscale to all LGUs given the
wide range of environmental and socio-economic characteristics
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Learning and achievements (by Theme and activities)

Recommendations

Climate Information and Risk Analysis Matrix (CLIRAM)
 The CLIRAM tool has helped the participants to prioritize at risk sectors
within their areas based on future climate projections.
 This has enabled planners to provide improved evidence to inform budget
allocation for adaptation measures to improve resilience to climate risks
 The CLIRAM has also provided a mechanism to integrate climate
information into the V&A assessment, which is a common stage for all LGU
planning

 PAGASA to further develop the CLIRAM tool and link to
information in the forthcoming revised national climate
projections at the end of 2016.
 PAGASA, CCC and DILG to further discuss mandating of the
Vulnerability and Adaptation tools developed by the CCC and
linking to the CLIRAM tool for further rollout.

Linking climate information to sector planning at the local level
 Whilst only explored at a high level, the concept of climate smart BCP,
provides a promising mechanism to integrate climate information into local
scale sector specific planning for local businesses and communities.

 PAGASA to discuss and scope concept of a climate smart BCP
with NEDA, DTI and DILG to support sector planning at the local
level.
 Feedback from participants recommended discussing the BCPs
with the city and Municipal Mayors and the councillors in the
pursuit for a possible mandate as part of the business permit
and licensing process
 Further work is required to test development of climate-smart
BCPs

Table 8: Summary of learning and recommendations
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