ENHANCING FOOD SYSTEM RESILIENCE:
AN ADAPTATION STRATEGY IN URBAN SETTING
Adaptation Youth Policy Case for the UN Framework Convention on Climate Change
1.0 BACKGROUND AND PURPOSE
Food systems are threatened by impacts of climate change such as increasing temperatures, changing precipitation
patterns, and greater frequency of some extreme events. There is a need to adapt to changing climatic conditions,
especially for the already vulnerable populations such as the poor and food insecure.
This policy case seeks to understand the complexities of the climate change and food system nexus, and aims to
contribute towards food system resilience through empowering households to feed themselves sustainably and
making sure this is fully integrated into local development policy, planning, and budgeting mechanisms. Taking
lessons from the International Institute for Sustainable Development’s (IISD) Climate Resilience and Food Security,
the policy case shall look into three characteristics of the outcomes of the food system that are directly linked to
food security (availability, access and utilisation, and stability) through systems thinking and resilience lens (i.e.,
analysis of hazard, exposure, and vulnerability of food systems to climate change) towards risk-informed planning
and development.
2.0 CITY OF SANTA ROSA RISK PROFILE AND ANALYSIS
Through a basic risk assessment, the policy case provides analysis on the challenges imposed by climate and disaster
risks on the food system resilience of the City of Santa Rosa, Laguna, Philippines, as compounded by its existing
vulnerabilities and exposures such as high subsistence incidence, increasing urbanisation, and decreasing
agricultural lands. By looking into the different hazard, exposure, and vulnerability layers, this case study provides
stakeholders, most especially, local policymakers, a better situational awareness of the threats that households at risk
are facing insofar as climate change and food security is concerned.
2.1 Hazard and Exposure
Food stability. The City of Santa Rosa, Laguna lies at 6m above sea level. This city has a tropical climate. Most
months of the year are marked by significant rainfall. The short dry season has little impact. In Santa Rosa, the
average annual temperature is 27.1 °C and the annual rainfall is 2087 mm. As the City is located in the western part
of CALABARZON, its dominant wind flow is the Southwest monsoon.
Rainfall. Historically, Laguna receives the least rainfall during the months of MAM and the highest rainfall amount
during the months of SON. This is based on the average rainfall data for 30 years from 1971 to 2000. Looking at the
projected values, by 2050 the seasonal patterns of rainfall distribution will still be the same with the months of
MAM receiving the least and the months of SON receiving the most rainfall. However, the amount will change with
a 13.80 % increase in rainfall during DJF and an 11% reduction during the months of JJA. As expected, the changes
and values for the RCP4.5 are smaller than for the high emission scenario (RCP8.5).
Temperature. There are observed small variations in average temperature across the seasons, with less warm
temperatures during the DJF months, and warmer temperatures from March to August. An average of 1.55 ℃
characterises the temperature change for the mid-century, marking a warming trend across all seasons.
Extreme events. Santa Rosa and the neighbouring cities of Biñan and Cabuyao, and Silang are regularly hit by
increasingly stronger storms. The massive amounts of rain overwhelmed the Silang-Santa Rosa River and flooded
large parts of these cities, damaging the people’s property, including the poor living in the riverside area. This could
potentially impact the agricultural production, distribution of agricultural products, market access, trade, and food
supply in the city due to the disruption brought about by extreme events. Thereby, jeopardising food stability in the
city. Consequently, affecting the city’s food system resilience as a whole, and ultimately, trickling down to the
household level.
Table 1. Projected Changes in Seasonal Rainfall in the Mid-21st Century (2036-2065) for Laguna relative to
1971-2000
Seasons

DJF

MAM

Observed Average
Rainfall
(1971 to 2000)

629 mm

387 mm

Projections in 2050
Emission
scenarios

Percent (%)

Average seasonal
rainfall change (mm)

Average seasonal
rainfall (mm)

RCP4.5

10.20

64.00

693.20

RCP8.5

13.80

87.10

716.30

RCP4.5

12.60

48.60

435.40

MAM

387 mm

JJA

845 mm

SON

1067 mm

RCP8.5

-0.10

-0.50

386.30

RCP4.5

-14.30

-121.00

724.00

RCP8.5

-11.00

-93.00

752.00

RCP4.5

-5.80

-61.80

1004.70

RCP8.5

1.40

14.60

1081.10

Data Source: Climate Risk Analysis for Laguna, Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA)
Notes: 2050 is the middle of the period between 2036 and 2065; Seasons: DJF is December-January-February; MAM is March, April and May; JJA is June, July and
August; SON is September, October and November; RCP 4.5 scenario pertains to a future world where the greenhouse gas emissions are stabilised before the end of
this century (2100) through a range of technology and strategies for reducing GHG emissions; RCP 8.5 scenario pertains to a future world that continues to emit
greenhouse gases without any effort to control the their release to the atmosphere

Table 2. Projected Changes in Seasonal Temperature in the Mid-21st Century (2036-2065) for Laguna relative
to 1971-2000
Seasons

Observed
Average
Temperature
(1971 to 2000)

25.0 ℃

DJF
27.5 ℃
MAM
27.5 ℃
JJA
26.7 ℃
SON

Projections in 2050
Emission
scenarios

Average Temperature
Change in ℃

Projected Seasonal
Average Temperature
(℃)

RCP4.5

1.2

26.2

RCP8.5

1.6

26.6

RCP4.5

1.2

28.7

RCP8.5

1.6

29.1

RCP4.5

1.3

28.8

RCP8.5

1.5

29.0

RCP4.5

1.1

27.8

RCP8.5

1.5

29.0

Data Source: Climate Risk Analysis for Laguna, Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA)
Notes: 2050 is the middle of the period between 2036 and 2065; Seasons: DJF is December-January-February; MAM is March, April and May; JJA is June, July and
August; SON is September, October and November; RCP 4.5 scenario pertains to a future world where the greenhouse gas emissions are stabilised before the end of
this century (2100) through a range of technology and strategies for reducing GHG emissions; RCP 8.5 scenario pertains to a future world that continues to emit
greenhouse gases without any effort to control the their release to the atmosphere

2.2 Vulnerability
Food access and food utilisation. Prices of
major commodity groups in the
CALABARZON region managed to remain
within its 3 to 5 percent target from 2012 to
2015, except for vegetables and fruits which
posted average inflation rates of 6.4 and 17.2
percent, respectively. The increase in prices of
vegetables and fruits may be attributed to
decreased production due to adverse climate and
weather conditions. Rising food prices affect
community-level food security. The increase in
prices of vegetables and fruits may affect the
food and nutrition security of households.
Additionally, based on the community-based
monitoring system (CBMS) of the city
conducted in 2016-18, it was found that 8,361
or 12.54% of its population are households with
income below the food threshold (USD314.90)
or are food poor. Most of the food poor are
concentrated in the northeast part of Santa Rosa
as indicated in Figure 1 Households Below Food
Threshold with Flood Susceptibility, City of
Santa Rosa. Households that are highly exposed
to flooding are also concentrated in the same
area.

Food availability. The City of Santa Rosa has been a recipient of the 1970 Philippine economic policy to bring
industrial growth to less developed regions in the country. The City then changed its landscape from a local
economy centred on farming to an urban fringe in the 1980s. With this, there was pressure on the conversion of
agricultural lands to industrial, residential, and commercial use. From a total land area of 5,542.40 hectares with
almost 96% agricultural lands in the 1940s, the total land area devoted to agricultural production decreased to
237.40 hectares (4.28%) in 2019, with just 24.50 hectares (0.44%) devoted to vegetable production.
Urban Agriculture Programme. As part of its initiatives for sustainable development and self-sufficiency in food,
the City Government through its Urban Agriculture Program promotes urban gardening by conducting seminars,
workshops, and other learning activities in schools, civil society organisations, and private groups throughout its
eighteen (18) barangays. Farm inputs such as vegetable seeds, fruit-bearing tree seedlings, organic fertilisers, and
fruiting bags of mushrooms are distributed to encourage urban gardening. Community gardening in schools and
barangays is promoted and adopting idle lots for gardening is practiced. There is limited data available on its
implementation and impacts have not yet been evaluated. In addition, during the COVID-19 global pandemic, there
has been an increase in requests for vegetable seeds from homeowners. This increasing awareness and demand for
self-sufficiency and urban gardening could be maximised.
Overall Risk Analysis
The climate and disaster risk landscape of the City of Santa Rosa poses significant challenges to building the
resilience of the city’s food system. By virtue of its geographical location, and its climate variability (i.e., increased
rainfall, and warmer trend across all seasons), the city will be regularly hit by stronger typhoons in the future. The
massive amounts of rain may cause an overflow in the Silang-Santa Rosa River which can result in flooding in large
parts of the cities, affecting the poor households living in at-risk areas.
Additionally, the existing vulnerabilities and growing exposures of communities, particularly, the food poor
households, exacerbate the climate and disaster risks that the city is facing. Based on the city’s CBMS data, 12.54%
of the city’s population is considered food poor. These households are concentrated in flood-prone areas (as shown
in Fig. 1). Accordingly, the most vulnerable populations in terms of food security are further made vulnerable to
hazards such as storms and flooding due to their location. This is further compounded by increasing urbanisation
which gives rise to the conversion of agricultural lands to industrial, residential, and commercial use.
While the City of Santa Rosa has developed an urban agricultural program promoting self-sufficiency in food, there
is limited data available to measure the impacts of its implementation. The risk landscape of the city puts Food
Security in jeopardy as it threatens its pillars: availability, access and utilisation, and stability. Consequently, the
impacts of its climate and disaster risks will trickle down to the household level.
This is a public policy and adaptation issue because at-risk food poor households (vulnerable populations) are more
likely to bear the heaviest brunt of disasters and less likely to meet and sustain its food and nutritional needs in
times of disasters.
3.0 SOLUTION: INNOVATIONS AND COMMUNITY ACTIONS
Learning from the case of the City of Santa Rosa, an urban food system should be able to absorb climate shocks and
stresses without the local population losing access to food. This paper identifies mechanisms, policy reforms, and
changes in strategies the local government can optimise and scale-up to advance adaptation throughout the food
system. It will look into supply-side options and demand-side adaptation, creating an enabling environment that
would enhance food system resilience.
3.1 SUPPLY-SIDE: Low-cost & low-maintenance technology through household vertical gardening
The low-cost and low-maintenance
technology for household vertical
gardening or urban farming is designed for
urban areas with limited spaces and
resources. The modular planter system
integrates rainwater harvesting while
building on existing structures by placing it
directly under existing roof drains or
downspouts. While the materials to be
purchased would only cost about USD2.40,
the technology is equivalent to 72
traditional clay pots. (Please see further
details in page 5)
The modular planter system will be made
mostly from locally-sourced scrap
materials from the local government
materials recovery facilities (MRFs). Thus,
proposing an effective and efficient way to
deal with the rising amount of waste.

The innovation will also contribute to the reduction of solid waste and conservation of water. For scaling-up,
harvests from the modular planters could be a source of income or livelihood for households and community groups.
3.2 DEMAND-SIDE: Policy platform and participatory mechanism
Technological solutions work better when they are set within an enabling environment of political, institutional, and
socio-economic conditions. More comprehensive perspectives and strategies should be adopted, encompassing
financing of investments (including incentives) and building of an enabling environment, such as:
1.

Policy reforms that incentivise self-sustaining consumption practices and household production of
vegetables among urban households shall be in place. In the long run, this could be expanded through the
establishment of weekend farm markets, incentivising through gardening contests for schools and
barangays, and annual reward or performance evaluation for participating teachers and barangay personnel.

2.

The City’s Urban Agriculture Program shall be enhanced with the inclusion of a household vertical
gardening component, with the use of the low-cost and low-maintenance technology for food production.
Through the Office of the City Mayor and the City Agriculture Office, there should be close monitoring of
effectiveness and impact of the new approach (i.e. vegetable supply and household consumption to be
added as an indicator and monitored regularly). The existing gardener groups from the existing adopt-a-lot
programme could be maximised.

3.

Policy reforms that incentivise investment or contribution to initiatives on enhancing food system resilience
shall be in place. Scrap materials for modular planters shall be sourced from the local government materials
recovery facilities and the private sector.

4.

The City Councillor who heads the committee on agriculture shall be involved and eventually sponsor a
resolution supporting the initiative on enhancing urban food system resilience.

5.

The initiative shall promote self-sustaining consumption practices to the beneficiaries and the public.
Embracing digital transformation, the City’s information LED screens and social media platform can be
optimised.

Enhancing the food system resilience in the City of Santa Rosa would require a ‘whole-of-society’ approach. The
City Government will take the lead, while academic institutions, civil society (e.g. homeowners’ associations), and
private groups will serve as partners for development.
4.0 ANTICIPATED RESULTS AND SUCCESS INDICATORS
Impacts

Mid to Long-term
outcome (3-5 years)
Short-term
outcomes (1-3
years)

By 2025, food system resilience is enhanced through the promotion and
institutionalisation of low-cost and low-maintenance technologies for urban
farming at the household level, particularly, food poor households
●
●

●
Outputs

●

●

Introduced a low-cost and low-maintenance technology for food
production among most vulnerable urban households to food
insecurity
Increased awareness of available urban farming practices for urban
households by providing access to low-cost and low-maintenance
technology
Proposed local policy reforms/improvements to address equity gaps
in food security among population groups
Increased efficiency in utilizing urban spaces for agricultural farming
by optimizing land use in residential areas for agricultural production.
Established multi-cropping practices

●
●
●

Vertical gardening technology design
Policy reform
Programme strategies recommendations

●
●
●

Inputs

Enhanced adaptation strategies to reduce food poor’s vulnerability to
food insecurity as a result of climate change
A shift in community capacity and conditions through strengthening
institutional and human capacities on solving problems on food
system resilience, improving local governance mechanisms on the
food system through partnerships with local communities and the
private sector, and promoting self-sustaining consumption practices
and household production of vegetables among urban households
Improved agricultural and food distribution policies that enhance
food system resilience and bridges equity gaps in food systems
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