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ABSTRACT

Effective risk management and sustainability promotion require proper assessment of the
environment and social capacity for managing the environment. National governments and
international agencies provide monitoring data of the environment such as air and water
quality, forest cover, land, biodiversity and waste management. While local communities and
stakeholders need to play a vital role in managing risks and promoting sustainability at the
field level, they often lack scientific information. Instead they rather rely on sensible and
observatory information and such information is often useful in communicating to other
community members and stakeholders. The participatory assessment can provide a useful tool
for community members and stakeholders to comprehend environmental risks and challenges
in promoting sustainability. The feedback from the communities and stakeholders are useful
information for decision-makers and practitioners to plan and facilitate policy and institutional
transformation toward improving environmental risk management and promoting
sustainability.

INTRODUCTION — Environment and social capacity assessment for effective environmental
risks and sustainable resource management

It has been long acknowledged that local communities and stakeholders have a vital role to
play in protecting the environment, managing risks and promoting sustainable use of natural
resources as reaffirmed that environmental issues are best handled with the participation of
all concerned citizens (UNGA 1992). Ostrom (1990) refers to participatory environmental
management by characterising as a management of common pool resources by non-
governmental actors. Ostrom (2000) further articulates the feature of self-governance of
natural resources. Ostrom asserts that the presence of leaders or entrepreneurs are an
important factor in instigating the social mobilization, structuring governance mechanisms and
promoting collective actions for managing the environment and natural resources.

While the role to be played by leaders or entrepreneurs is underlined in developing and
operationalizing self-governing mechanism for environmental management or sustainable
natural resource use, an emphasis is also given to the usefulness in involving external
facilitators in similar processes (APFED 2010a). The leaders or entrepreneurs mentioned above
can be endogenous. At the same time, there has been an involvement of the external
facilitators in raising awareness of the local community members and stakeholders, organizing
them and institutionalizing collaborative management of the environment and natural
resources. External facilitators can play an instrumental role in identifying and providing
options for interventions in addressing environmental risks or sustainability challenges. It is
however important to note a caveat that the external facilitators also need to understand the
local conditions and context (Adandedjan and Niang 2006). The external facilitators are not
supposed to impose their own preconceived notions of the collective actions on community
members and stakeholders (Sow 2006). It must be the local community members and
stakeholders who make final decision on the modalities of collective actions.
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It is a core of sustainability science to understand the mechanisms of natural resource use and
impacts on the environment and livelihood. To carry out effective sustainability science, it has
been suggested to facilitate in-depth transformation of organising scientific research by
consolidating diverse disciplinary expertise (Dedeurwaerdere 2013). Science and knowledge
integration about natural and social systems have evolved as sustainability science (Rockstrém
et al 2006, Blackstock et al 2007 and Yasunari 2013) and a platform has been established to
promote science-policy interface on sustainability (Takeuchi 2013). Sustainability science is
said to consists of two key components namely a descriptive analytical mode based on an
advanced form of complex system analysis, and a transformation mode oriented towards
developing practical solution for sustainability problems, and an increasing emphasis is given
to the latter component to facilitate a socio-economic transition towards achieving stronger
sustainability (Dedeurwaerdere).

If the participatory appraisal for the environment and ecosystems can be undertaken in the
simple and indicative assessment approach, such a process can provide a useful tool and step
for stakeholder/community leaders, scientists and practitioners to commence dialogues on the
ways for improving environment/ecosystem management and livelihood as a
preliminary/initial stage of participatory learning and action (PLA) or participatory
sustainability science research. It also provides a meaningful opportunity for students to
acquire holistic viewpoints on sustainability and develop analytical and facilitation skills
required for environmental leaders by confronting reality and being required to comprehend
complexity and dynamism intrinsic to sustainability conundrums. In practice, PLA or
participatory sustainability science research do not always lead to the intended outcome due
to the poor conflict resolution or insufficient facilitation (Blackstock et al 2007) and there are a
number of challenges in integrating PLA or participatory sustainability science in
environmental leadership training programmes. This paper aims to outline the genesis and
evolution of PLA or participatory sustainability science, its advantages and challenges in
applying them in environmental leadership development at the university.

GENESIS AND EVOLUTION OF PARTICIPATORY SUSTAINABILITY SCIENCE

There has been a looming question about the researchers and university scholars can carry out
sustainability science with greater impacts on the society. A participatory rural appraisal (PRA)
that has spread and evolved in 1980’s has evolved as an approach and method to learn rural
livelihood from, with and by rural people (Chambers 1994a) or to enable local people to share,
enhance and analyse their knowledge of life and conditions, to plan and to act (Chambers
1994b). PRA flows from. PRA emanates from some preceding streams such as an activist
participatory research that aims to enhance people’s awareness and confidence and to
empower their action. With the increased proactive involvement of local people in learning
processes, a scope of PRA was expanded and renamed in 1990’s “participatory learning and
action” (Chambers 2007). Knowledge generation from multi-stakeholders about sustainability
and attempts to prompt changes in personal and institutional behaviours and a transition
towards sustainability have emerged and been being promoted as participatory sustainability
science (Blackstock et all 2007). The evaluation framework for participatory sustainability
science research is structured with multiple components including the level and modalities of
stakeholder collaboration that changed people’s behaviours, norms and culture. (Blackstock et
all).

A participatory sustainability research framework has been being applied with a more
articulate focus on the environment, natural resources and local livelihood. A variety of multi-
ecosystem service assessment techniques have been developed and practiced (Kelvin et al
2013). Multi-ecosystem service assessment techniques are mainly based on the framework
provided by Millennium Ecosystem Assessment 2005. Millennium Ecosystem Assessment
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categories various ecosystem services Table 1: Ecosystem services and drivers of change
into four namely (i) provisioning, (ii) Ecosystem services Indirect drivers

regulating, (III) cultural and (IV) (i) Provisioning (e.g., (i) Changesin local land (i) Demographic,
supporting ones (Tab|e 1) Millennium food, water, fibre and ) use a.nd.cover, ' (ii) Econo.mic'(e.g.,
E A h fuel), (i) Species introduction globalization, trade,

COSVStem ssessment presents the (i) Regulating (e.g., or removal, market, and policy
direct and indirect drivers that affect climate regulation, (i) Technology framework),

. water and disease), adaptation and use,  (iii) Socio-political (e.g.,
gcosystgms and d?'_meates the m_Utual (iiii) Cultural (e.g., (iv) External inputs (e.g., governance,
Interactions — positive and negative — spiritual, aesthetic, fertilizer use, pest institutional and legal

t t t d t
between ecosystems and humans at recreation and control and _ framework),

. . . education) and irrigation), (iv) Science and
different timescale and at different (iv) Supporting (e.g., (v) Harvest and resource technology and
spatia] and tem pora| scales. primary production consumption, (v) Cultural and religious

and soil formation).  (vi) Climate change and (e.g., beliefs,
. . (vii)Natural, physical and consumption choices).
Millennium Ecosystem Assessment biological drivers
assesses the trend of major ecosystem f/i'lgc'a':;’i‘)‘“°”'
service components wi enhance Millennium Ecosystem Assessment (2005) i
p ts with “enh d”,

v

“degraded” and “no change in net”. The drivers’ impact were assessed with “low”, “moderate”,
“high” and “very high”. The driver’s trends were assessed with “decreasing”, “continuing”,
“increasing” and “rapidly increasing” impacts. The approach to indicating the drivers’ impacts
and their trends with simplified indicators is deemed as pragmatic particularly in the
participatory environment/ecosystem assessment. In addition, Millennium Ecosystem
Assessment employed the approach to assess the response options for managing ecosystems

with a particular attention to “government”, “business” and “civil society”.

Matsuoka et al (2008) scrutinize the capacity of these three social actors in the framework of
“Social capacity assessment” and “actor-factor analysis”. The government, business and civil
society is assessed in terms of the capacity to meet the required social system functions with
an emphasis particularly on (i) policies and measures, (ii) human and organisational resources
and (iii) knowledge and technology.

For the United Nations Conference on Sustainable Development (Rio + 20 Summit) held Rio de
Janeiro, Brazil in June 2012, institutional framework for sustainable development was chosen
as one of the two main themes together with green economy (UNGA 2012). In the outcome
document adopted at Rio + 20 Summit, an unequivocal statement was included in paragraph
99 that calls for actions to promote access to information, public participation and justice in
environmental matters. While importance of participation is being underlined and a number of
initiatives have been launched to promote access to information, decision-making and judicial
proceedings over environmental matters, many countries still lag behind in developing
required legislations and enforcement mechanisms (Kobayashi 2012). In 2002, the World
Resource Institute has undertaken a fist assessment in its kind on access to information,
participation in decision making and judicial proceedings over environmental matters (Petkova
et al 2002). A call was reiterated to urge the governments in Asia to make available the
environmental information more proactively in the format comprehensible to the public
without a request and to enhance transparency with information disclosure to enable the
public to participate in decision-making (WRI 2013).

The priority and selection of factors that are important in environment and social capacity
assessment varies depending on the local conditions and the context of the intended
participatory sustainability research. 2007). The collective self-reflection through interaction
and dialogue among diverse participants support the cyclical process of observation, analysis,
planning, implementation, monitoring, and reviewing based on experiential learning and
fosters adaptive management of the environment and ecosystems (Mackenzie 2012). Further
analysis will be presented in the following section regarding the applicability and challenges of
participatory sustainability research based on the experiences in implementing a joint research
progamme undertaken by Yokohama National University and the University of Antananarivo.
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ACHIEVEMENT AND CHALLENGES FOR APPLYING PARTICIPATORY SUSTAINABILITY RESEARCH —
CASE STUDY OF FIELD STUDY IN MADAGASCAR

As a part of the Leadership Development Programme for Sustainable Living with
Environmental Risks (SLER), Yokohama National University has undertaken a joint field study
with the University of Antananarivo for the past years of 2011 — 2013. The second joint field
study was undertaken from 27 October — 10 November 2012 with the preparatory
consultations meeting and an outcome presentation symposium in Antananarivo from 28 — 30
October and 7 November, and the field visit from 30 October — 6 November 2012. 17
participants including 7 faculty members and 10 graduate students from two universities
participated in the field visit (YNU-SLER 2013a and b). The main objective of the field visit was
to understand environmental risks and their mechanisms and to observe the intervening
measures for reducing risks and promoting sustainability in Madagascar. The participants were
separated into two groups and Group A visited the mid-east of Madagascar such as Andasibe,
Ambatondrazaka and Alaotra lake. Group B visited the north-east of Madagascar such as
Andapa, Sambava and Anlataha (so called SAVA region — named after the initial of the main
city in the region namely Sambava, Antalaha, Vohémar et Andapa ).

The groups intended to undertake (i) environment/ecosystem assessment, (ii) soil survey, and
(iii) social/stakeholder survey (interviews and questionnaire). This paper is not meant to
present the details of the findings in the field research. Instead, this paper aims to highlight the
potential and challenges in undertaking participatory sustainability research as a part of the
environmental leadership development programme.

Generally, the groups have both _ o
comprehended the trend of environment Table 2: Ecosystem assessment in Madagascar - Highlight

. 2 E i Fi Re f th
and ecosystem degradation through pre- W condition of
visit literature review and interviews with Seme

stakeholders. Deforestation is prevalent for " — — - e e
charcoal production, land reclamation to Building material  ++ > £xpanding forest
expand paddy and crop fields and lumber G et e >

extraction. In Ambatondrazaka, it is evident —— ; -

that deforestation causes siltation and Tourism e 5

sedimentation in irrigation cannels and o=t SeEitEn T E Sedmentation
paddy fields, and reduces paddy field Tourism e > e
productivity. Due to the reduced rice SRR Fem o N Land erosion
productivity coupled and an increasing Low input

+++: Abundant ++: Adequate +: occasionally available -: poor/rare n/a data not available

demand for rice, local farmers and villagers 1t rapidlyincreasing 7 increasing > No change  Decreasing 4 Rapidly decreasing
recourse to forest destruction and land Developed from Miura (2013)

reclamation. A series of these conducts constitutes a so-called “poverty-environment
degradation vicious cycle” (Aggrecy 2010). A based on the outcome of the field survey, an
assessment was also made on the overall ecosystem service status and trend covering major
ecosystem services though they are not exhaustive (Table 2).

Soil survey was undertaken to examine the potential co-relation between the land use practice
and soil conditions with a particular emphasis on whether land is excavated or is under non-
tillage cultivation (YNU-SLER 2013b). The Groups conducted soil survey on the assumption that
conservational land use namely non-tillage farming or grass coverage of slopes for soil erosion
control would improve soil conditions. It was assumed that the positive impacts on soil
conditions could be shown by the optimal level of soil ph or marginal deviation from the
optimal ph level (expressed by | Ph-6.75 | ), high electric conductivity, high transparency of
soil dissolved water, low level of soil hardness and low weight of soil per unit. The result
obtained in the soil inspection in the SAVA region concurs with the said assumption as shown
in Table 3. The soil samples taken at the site with the history of non-tillage land use
demonstrated the projected co-efficiency with the soil condition factors.
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The groups also have undertaken questionnaire
surveys to understand socio-economic
conditions of local people living in the visited
sites. The question encompass from the

Table 3: Soil analysis — SAVA region

Co-relation with non-tillage land use history — 24 points of 12 sites

Variables Expectation Correlation
coefficient
PH Low

| 6.5-Ph | (pH <6.5) 0.2795

household income level, the number of

OwhenpHis6.5-7

children in each household, and education E L i S e High 0.3069

. . . onauctivity t 't
history. The question also included the self- per centimeter) :

. . Transparency of  Measures from 1 -9 High 0.3941
assessment of the environment and their dissolving water  yith  for highest
suggestions for possible interventions for transparency
. . H High fi L .2

arresting the trend of environmental B S o 0.2677
degradation and promoting the restoration of Weight/100 cc g &y 0.2726

the environment and ecosystems (Tables 4 and
5).

Table 4: Social survey — Ambatondrazaka and SAVA areas

Note: pH is less than 7 in all sites. Optimal range of pH is between 6.5 — 7. (Thermo Fisher

Scientific. n.d. )

Table 5: Social survey — Ambatondrazaka and

Highlight (1) SAVA areas Highlight (2)
Average monthly salary US1=MGA 2,200 | <20k ~ 20-60k = 60-200k 200 - 400k 400 - 800k >800k < area SAVA are
Agree | Disagree | Do not know | Agree | Disagree | Do not know
Ambatondrazaka area (n=32) Promoting environmental
Household No. 7 12 9 3 1 0 education 33 1 o a1 0 0
Accumulative % (n=32)| 22%  59% 88% 97%  100%  ***
SAVA area (n=32) Enforcing penalty on illegal logging 31 0 0 31 1 0
Household No. S 12 6 3 o o Giving more budget for
Accumulative % (n=32)] 30% 70% 0% 100% government's monitoring of the 2 7 1 28 1 1
Number of children =2 3~4 5~6 7~8 9 10 enviror
Ambatondrazaka area (n=32)
Household No. 15 10 7 3 e e Raising tax on the sales of charcoal | 13 17 0 1 6 3
A 3.2/household
verage 3.2/househo Increasing the tax on land use 4 23 0 6 16 5
SAVA area (n=32) —g—l v :
Household No. 7 8 10 3 2 1 ncreasing the government's 30 1 0 31 0 0
A subsidy for tree plantaiton
verage 4. . o -
Temanary - — ncouraging private sector support| R 5 2 5 o
Education Notatall lementary || "8 Highschool Vocational University for tree plantation
Ambatondrazaka area (n=35) 2 7 6 1 7 P Nothing we can do to improve the | 2 R B I o
SAVA area (n=27) 1 9 11 6 0 0] environment

The outcome of the questionnaire surveys (n=62) showed that 88 per cent of respondents
considered the surrounding environment as either severely degraded or degraded, and 87 per
cent respondents considered forests as severely depleted or depleted. 70 per cent of the
respondents were under the income level of less than one dollar per day. An average fertility
rate is in a range of 3.2 — 4.6 per household equivalent to the national average of 4.5. 58 per
cent of the people have completed only more than junior high school. In terms of intervening
measures for arresting the trend of degrading environment and promoting the restoration of
degraded environment, almost all the responded supported the promotion of environmental
education and enforcement of penalty on illegal logging. On the other hand, only 48 per cent
supported an idea of raising tax on the sales of charcoal and 19 per cent supported an idea of
increasing the tax on land use. It showed the options of creating additional payment at the
side of local people were not favoured.

It is also interesting to note the people’s understanding on the causes of lavakar or land slide.
The groups have found out from the interviewing the experts and local people and observing
site, the massive land slide is brought about in Madagascar due to a mixture of excessive
logging and deforestation and tectonic movement. It was explained that in the process of
illegal logging and deforestation, the root systems of the trees degrade or disappear and
create small space in the soil. Rainwater intrudes into such space and makes soil structures
fragile. Such a processes cause lavakar or land slide possibly prompted by tectonic movement.
Whether people give an emphasis to deforestation or tectonic movement as a major cause of
lavakar alter the weight to be given to the intervening measures for arresting lavakar. In the
questionnaire survey, 35 persons indicated slush and burn as a major cause of lavakar followed
by logging (32), heavy rain (9), gravity (7) and tectonic movement (2). This result indicates the
reasonable level of the local people’s understanding on the causes of lavakar and a possibility
of creating a basis for undertaking collective actions to arrest lavakar and restore degraded
environment.
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In the interviews with experts, officials and
local stakeholders, the groups strived to
collect information on social capacity for

24

Table 6: Recent development in environment/natural
resource management in SAVA area

Masoala Natoinal Park deforestation (ha)

managing the environment and ecosystems.
The 2009 political crisis have compelled the
Government of Madagascar to recourse to
austere fiscal and administrative policies
particularly in the environment and forestry
sector. The budget and the number of staff
for the Ministry of.Forestry and Environment lllegal lemur capture

has begn substantively cut as dono.r 2004|2005/ 2006] 2007| 2008/ 2009|2010/ 2011|2012 |
countries have suspended economic 23 7 10 2 6 11 42 91 13
assistance except humanitarian areas on the
ground that the presidential election
conducted in 2009 was not consistent with the constitutional procedures and considered as
coup d’état or unconstitutional change of the government. The democratic and constitutional
election was planned thereafter and the first round of the presidential election was held on 25
October 2013 with the involvement of international election monitoring. The second round of
the presidential election is planned to be held on 20 December 2013 to elect the next
president. The process of electing the president in a manner satisfactory to the constitutional
requirement and internationally agreeable procedure is expected to ameliorate the current
international financial assistance to Madagascar. Yet, as of October 2013, the donor countries
have not yet restored the level of economic assistance to the one prior to 2009 and the
financial situation of environment and forestry governance remains to be an arduous task.
With the restrained financial inflows from overseas, government sector, business and civil
society organizations all continue to face strained economic situations.

2007 | 2000 | 2010 | 2011 | 2012 |
4

5 5.5 40.5 17 9.25
Illegally logged tree numbers

[ 2004/ 2005] 20061 2007| 2008| 2009|2010/ 2011] 2015

212 182 165 165 36 6970 4163 853 91

YNU-SLER (2013b)

Based on the information collected during
the field survey, questionnaire and
interviews, assessment was made on the

Table 7: Social capacity assessment — Madagascar Highlight

. . . Factor| Policy staff budget |Knowledge Law Capacity
social capacity for environment and and law and enforcement | building
H Actor technology
ecosystem management following an
Government| 4+ |\ | - [N - |\ + N - N\ -\

approach of the actor-factor analysis by

analysing the level of (i) policy and law, (ii)
staff, (iii) budget, (iv) knowledge an

Frm —and| 4+ | ST+ (D] + (N[ ++ (D] + | > [+]|>
Industry

INGOs/ (D[ + (D +|N] ++ D+ N [+

technology, (v) law enforcement and (vi) NGOS

capacity building (Table 6). While a certain
level of knowledge accumulation and
technology application have been
acknowledged, the overall trend of social
capacity is at the level that is barely sufficient
and in either declining or unchanging trends.

+++: Abundant  ++: Adequate +: Minimal -: poor/rare n/a data not available

1 Rapidly increasing 7 Increasing - No change N Decreasing { Rapidly decreasing

Developed from Oo and Aung (2013)

LESSONS LEARNED AND WAYS FORWARD TO IMPROVING THE IMPACTS OF PARTICIPATORY
SUSTAINABILITY RESEARCH IN THE ENVIRONMENTAL LEADERSHIP DEVELOPMENT
PROGRAMME

While the field survey was conducted very productively and efficiently within the time and
resource constraint and the outcome of the survey was reasonably praised at the outcome
presentation symposium, a number of challenges could be pointed out and some reflections
could be also noted for enhancing the impacts of participatory sustainability research in the
environmental leadership development programme in the future.
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The field surveys were useful in understanding the local socio-economic and environmental
conditions and gave the outsider visitors further ideas about possible support to improve the
natural resource use and promote alternative sustainable livelihood. However, the survey
could not reach the stage to plan and undertake consultations on possible intervening
measures or pilot projects. This is in contrast with the SLER’s involvement in Rikuzentakata — a
city hit by 2011 great disaster in Japan. SLER students, faculty members and partners have
visited Rikuzentakata four times over the period of 2011 — 2013. Each visit to Rikuzentakata
was for 2 — 3 days. One pilot initiative undertaken during the visit in September 2012 was to
collect sprouts of endogenous ever-green broad leaved tree species. 34 students and faculty
members participated in the visit and collected 477 seedlings of three tree species namely
Persia/Machilus thumbergii (445), Camellia japonica (30) and Eurya japonica (2). In the
September 2013, 27 faculty members and students returned and observed that 40 seedling
survived over the year out of about 200 that were transplanted on the ground in October 2012.
The survival rate of the collected and transplanted seedling was estimated to be 20 per cent.
About 280 seedlings were transplanted into the garden of the public community house, and
inadvertently removed in the spring 2013. In the 2013, about 400 seedlings of Persia
thumbergii and Cameia japonica. The students reported afterwards that the proactive
involvement of the students in concrete pilot initiative such as the collection and
transplantation of ever-green broad leaved tree species has given them sense of participation
in the local process, in this case, reconstruction and community empowerment, and made
them feel partnership with local people as well as belief that they were making useful
contributions to local communities. Further details need to be elaborated in the different
occasions, but the students could also understand the changes in the local people’s reaction to
the initiative of producing ever green broad leaved trees in the midst of their preoccupation
with the restoration of pine woodland — a local legendary scenic coastal site that was
completely destroyed in the tsunami in 2011.

The funding is critical for undertaking effective participatory sustainability research not just
funding is needed to cover the cost, but also it must be flexible enough to allow adaptive
management of research activities (Mackenzie et al 2012). The pilot initiative needs to be
planned and implemented based on the appraisal of local socio-economic and environmental
conditions. A broad range of the possible activities can be suggested with the intended
procedure, but such plans and the expected outcome may not necessarily stated rigidly as they
will need to be adjusted in accordance with the findings and outcome of local consultations.

It is vital to put in place an institution that can promote participatory sustainability action
research as a part of the leadership development programme in higher education. There are a
number of centres and institutions established within or in partnership with universities to
promote sustainability science research in higher education (CLiGS , CML, GMV, and
Sustainability Institute n.d.). There is a case where a NGO was established to support a
sustainability action research (Harada Laboratory 2012). The operation of such centres or
institutions is highly instrumental in bridging students and experts on a wide range of
sustainability and environmental issues and support trans-disciplinary science and its
pragmatic application (MOEJ 2007). If such a center or institute can be established to support
the type of activities equivalent to SLER within YNU, it would be highly effective with the more
reliable continuity and adaptive management of research and operational activities.

Integration of research and education is another essential factor. A number of educational
courses can be further inter-linked, but the students do not necessarily take such inter-linked
courses in entirety and the universities or faculties do not design and offer courses with higher
consistency and sequence. In case of SLER, the participating students for the intensive course
on integrated risk management and resilience overwrap with those of the Asia — Africa Il —a
group study tour to Madagascar, but not all students take both courses. The course on local
risk and resource management was used to follow up to the field studies undertaken
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particularly in Madagascar, but again the students attending the Asia — Africa Il do not
necessarily attend the local risk and resource management.

On the other hand, further analysis is required on the linkages between individual research for
the students’ degree dissertation and the group research, other course works or leadership
development programme activities. While the research method and approach can be common
or related, they do not necessarily correspond to each other directly. It is not straightforward
task to link both as the students have diverse interest and focus even though they address
environment and sustainability issues.

Environment and sustainability education is still at a development stage and supporting faculty
and administrative members operate on extra budget of the university and relies on subsidies
from the central government, in the case of SLER, the Japanese Ministry of Education, Culture,
Sports, Science and Technology (MEXT). It is essential to integrate such supporting staffing and
operational cost in the core staffing and budget of the university in order to ensure continuity,
up-scaling, constructive evolution and impact enhancement of sustainability science and
leadership development.

There are a number of emerging and non-materialized opportunities for undertaking effective
sustainability science and leadership development in higher education and the universities and
academics can play a further instrumental role in bridging science, policy and stakeholders
toward building a sustainable society. Both providers and receivers of sustainability education
need to refurbish their concept and approach to facilitate transformation of research and
education in order to increase their impacts in terms of forging sustainability in society. Good
practice and past trial experiences must to be shared more widely and substantively and
capitalized upon to develop effective policies, programmes, curriculum, intuitions and
partnership for fostering sustainability science and leadership development.
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Impacts of Environmental Degradation on Food and Health Security in the
Laguna Lake Watersheds
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Ryohei Kada®

The Philippines’ Laguna de Bay and its sub-watersheds provide a host of services
vital to the communities living in and around its surroundings. However, as in many
cases, natural and artificially induced disasters severely disrupt the way of life of the
people living within the lake and its sub-watersheds. Similarly, the rate of ecological
degradation heightens the risk of more flooding in already flood prone areas; introduce
new flooding to areas previously not flooded; proliferation of infectious water-borne
diseases in the communities and; induce massive eradication of marine biodiversity and
aquaculture. As a result, agricultural food production-including aquaculture- centers and
its subsequent supply chain are interrupted, while health related risks in the middle and
low income classes are aggravated.

Rapid urbanization has created an added form of human induced flooding and a
permanent loss of agricultural areas. The pattern of land use conversion for housing and
other urban uses is disintegrating agricultural lands causing many areas prone to future
conversion and significantly reduces the access of farmers enclosed by urbanized lands
to major transport and support facilities.

Agricultural production in farming areas in the Laguna de Bay region is directly
related to the capacity of farmers to manage the flood waters brought in by complex
interrelated problems of climate, topography and lately by unplanned and uncontrolled
patters of urban development. Local farmers in the region have continuously adapted to
changes in natural resource endowments as they are periodically subjected and respond
to natural events and many human-induced alteration of land and water qualities in the
basin areas.

Improvements in public health can be brought about through the provision of
adequate and potable water supply, by reducing the risks from or the incidence of
water-borne diseases in both children and adults. The most common water-borne
diseases associated with drinking water include diarrhea, intestinal flu, gastro-enteritis,
cholera and dysentery. Flooding at the same time, poses health hazards. Prolonged
flooding with slow drainage especially in highly populated areas conveniently traps
water which then transforms it into the breeding ground for mosquitoes and mixes with
human and animal wastes, resulting into mosquito related diseases as well as skin
diseases. Most common diseases associated with flood water include dengue fever and
leptospirosis.

We will finally discuss the sources and effects of environmental degradation on food security
in selected Laguna Lake communities in the Philippines. Also discussed are the activities in the
surrounding communities within the watershed areas of the lake that are contributing to its
degradation, the impacts of environmental degradation on the delivery of critical ecosystems
services and their effects on food and health securities

* Professor, Research Institute for Humanity and Nature and Yokohama National University
457-4 Motoyama Kamigamo, Kita-ku, Kyoto 603-8047 Japan
Email: kada@gmail.com; Phone: +81-75-707-2262, Fax: +81-75-707-2506

151



The 24th JASID Annual Conference, 2013 24
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Laguna Lake Watersheds, Philippines
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Laguna de Bay, the largest lake in the Philippines that covers 24 watersheds including
Metro Manila and 5 provinces poses a great developmental challenge that has vastly
been left unresolved over the years. This developmental challenge typifies the similar
challenges facing many other Asian Watersheds, that the process of economic growth
has been characterized by rapid land use changes and increase in population brought
about by urbanization and industrialization. These changes have led to continuing
deforestation with the resulting increase in soil erosion and sedimentation that has led
to persistent flooding, and decline in the quality of water and food as well as
productivity of lake resources. This has affected the food security and health of a
sizable population, mostly belonging to the poorest communities, who live around the
lake and are very dependent on its resources for their livelihood.

The “LakeHEAD” research in the Silang-Santa Rosa Watershed undertaken by an
transdisciplinary team of Japanese and Filipino researchers in the social, biological,
physical and medical sciences has sought to understand the major issues besetting the
degradation of the lake resources. This is very important for developing strategies to
address issues related to food security and health. The terrestrial and aquatic teams
identified the sources of pollution that could be affecting the quality of food and water
derived from the lake. The team also analyzed the fish kill incidence around the lake
waters in an effort to come up with an early warning system. The socio-economic
team on the other hand characterized the socio-economic conditions of people around
the lake, especially on matters related to waste management, which has been
identified as a major source of pollution and contaminants of products around the lake.
The team also studied the correlated issue of vulnerability to flooding incidence and
the coping mechanisms of the communities. It looked into the possibilities for
utilizing the payment for environmental services (PES) as an approach to addressing
the problems of deforestation in the watershed areas by providing incentives to join an
agroforestry program. The Health Risk Evaluation Team described human nutrition,
history of disease, and life expectancy in the region, especially in relation to
socioeconomic dynamics. The GIS-based Risk Mapping Team supported the entire
research project by creating a spatially explicit database of key variables associated
with risk in the food chain.

With initial data gathered from these different studies, the research team has begun to
build partnerships with locally organized leaders, the local government units and the
Laguna Lake Development Authority through the Yaman ng Lawa (Treasures of the

* [#:#%4%] University of the Philippines Los Barios College of Economics and Management
Roberto F. Rafiola Jr. E-mail bert1866@gmail.com
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Lake) program. This program provides a forum for continuing dialogues with local
leaders to develop strategies and policies to address issues related to waste
management, aquatic resource productivity and health. It is institutionalizing the
adaptive co-management approach in the implementation of projects identified by the
local communities, which is an imperative for the sustainable development of the lake

region.

Introduction

The diversification of economic systems in a rural-urban setting, called the
“desakota”, often leads to a change in the relationship between ecosystems and
livelihoods. “Desakota” is a Bahasa Indonesian term meaning village-town, a mixed-
economy region between “rural” and “urban”. The desakota phenomenon not only
refers to the “peri-urban” but also the closely interlinked rural/urban livelihoods,
communication, transport and economic systems. This is attributed to two interacting
forces: (1) “Intensifying processes of technological and economic globalization” that
puts increasing pressures on ecosystems on which the population is dependent for its
livelihood, and (2) environmental degradation including climate change. These forces
affect the capacity of the environmental and social systems to provide critical services
which particularly affect the livelihoods of vulnerable populations, particularly the
poor who are often the most directly dependent on these ecosystem services

(Desakota, 2008).

The desakota phenomenon seems to be influenced by a number of macro-level
factors that include improved transportation, communication systems and energy

systems that have allowed the penetration of previously remote areas.

The

improvement in the movement of goods and people and access to information has
strengthened linkages between product and labor markets in desakota systems and
fundamentally changed the relationship between livelihoods and ecosystems. “Where
populations were once dependent on locally produced food, now prices and access
reflect global markets and conditions in distant ecosystems” (Figure 1). These have
been the major catalyst for pushing people to migrate and seek opportunities
elsewhere. In addition, there are climate related changes that have intensified the
frequency of extreme weather events and changes in temperature leading to floods
that have adversely affected agro-ecosystems and settlements (Desakota, 2008).

The expansion of the
Desakota systems and associated
major changes in the nature,
intensity and spatial pattern of land
use due to severe pressure from a
combination of agricultural, local
non-farm and urban demands
coupled with climate change has

concentrated pressures on
ecosystems and the services they
provide. They  have also

fundamentally changed the
effectiveness of both formal and
informal institutions in delivering
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Figure 1. The Desakota Phenomenon
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environmental management services. The subject of this pressure that stems from the
land use changes, increasing demands for water and increasing pollution from all
sectors are the water-related ecosystems. Specifically, the effects of Desakota
“cascade from catchment to floodplain to river channel, severely impacting water-
related ecosystem functioning and services” (Desakota, 2008).

It is very important therefore to understand these changes in the water
ecosystems as they affect the health, food security, physical security and other
socioeconomic aspects of people. This may be used for developing effective
mechanisms for informing and enabling responsive and effective development,
environmental management and poverty alleviation strategies (Desakota, 2008).

This paper highlights the experience in the Sta. Rosa-Silang Subwatershed in
the Philippines that experienced the transformative changes in land and water
ecosystems as a result of urbanization and expansion of MetroManila into its
peripheries. These changes affected the capacity of the ecosystems to provide
environmental services that ultimately affected household food security and health
status of communities within the subwatershed. It also highlights the transdisciplinary
approach to address the complex issues surrounding these environmental changes.
With the results of the analysis from the different studies, the research team forged
partnerships with local leaders and the different government units through the Yaman
ng Lawa Program. The program institutionalized the adaptive co-management
approach in the implementation of projects identified by the communities, which is
very important of the development of the lake region.

The Case of Laguna Lake Subwatershed

The case under study is the Sta.Rosa-Silang Subwatershed that drains into the
Laguna de Bay or Laguna Lake, the largest lake water resource in the Philippines with
an area of 922 square kilometers. It traverses the two regions of Metro-Manila
(National Capital Region) and Southern Tagalog (Region 1V). The lake receives water
from 21 river systems that flow through five provinces including Manila, 10 cities and
51 municipalities. It is a service provider and waste sink for the fast expanding
economic activities around it (PEM, 2003).

On the other hand, the watershed area that feeds into the lake covers about
292,200 hectares with an estimated 1,600 industries located in it. An estimated 66%
of the watershed is considered vulnerable to erosion due to deforestation, quarrying
activities and urban expansion. About 4 million tons of suspended solids enter the
lake annually with an average net accretion of 0.5-cm/yr. and sedimentation rate of
0.5 cm/year (DENR-EMB and LLDA 2002 as cited in PEM 2003). The degradation
of the watershed poses a very real threat to the capacity of the resource ecosystems to
sustain the provision of environmental services.

As defined, a “watershed” is a “hydrologic system that normally contains one or
more ecosystems. It is a topographically delineated area of land from which rain
water can drain as surface run-off via specific stream or river system to a common
outlet point which may be a dam, irrigation system or municipal water supply take off
point, or where the stream/river discharges into a large river, lake or sea. It is also
defined as a discrete geographical unit capable of providing water, timber and non-
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timber products including food, fiber, minerals, medicines and many intangible goods
such as aesthetics and wholesome environment with solar radiation, precipitation,
land, labor and capital as major inputs. It is not necessarily an upland or a
mountainous land form as it may also occur in a lowland setting, and the land surface
maybe a major site for residential, commercial, industrial, agricultural, educational,
experimental and forest land uses (Cruz, 1999).

The properties and behaviors of a given watershed are the products of
interactions between its components as influenced by other systems and factors
around it, including human activities and climate. According to the 2005 Millennium
Ecosystem Assessment Report, the understanding of these interactions is very
important because “Changes in ecosystem services affect human well-being through
impacts on security, the basic materials to support a good life, health through impacts
on security, health and social and cultural relations and such changes
disproportionately affect the poor.” This understanding is also very important for the
effective evaluation of present and future strategies for the preservation of the
ecosystem.

What is happening and why it is happening thus need to be understood at the
micro-household level. Though nature, extent and risk of land degradation, and the
potential sustainable yield of individual agricultural farms and other land use
enterprises are ultimately determined by the prevailing bio-physical conditions of a
given land unit, it is also influenced by the socio-economic circumstances in which
individual household operate. In most cases, the root causes are found within the
range of economic, social and political pressures, or out of their control forcing them
to use their resources in the way they do (WRDP Inception Report, 1994). Itis also in
this context that environmental risks associated with land and water resources
degradation are viewed as caused by naturally occurring hazards and anthropogenic
activities. The information thus generated by the study can contribute to the
management of the watershed defined as “the process of guiding and organizing land
and other resource uses in a watershed to provide desired goods and services without
adversely affecting soil and water resources” (Brooks et al. 1991).

The link between the socioeconomic conditions of households and the quality of
the ecosystem resources is premised on the influence of these socioeconomic
conditions on their decisions for the use and management of land and water resources
as well as the range of economic, social and political pressures which are out of their
control forcing them to use their resources in the way they do (WRDP Inception
Report 1994). The household socioeconomic conditions include their human, social
and financial capital and the physical and productive resources and other support
systems or entitlements. These include also their perceptions, knowledge and attitude
toward the conditions of their land and water resources, the risks associated with their
economic activities and the effects of declining resources in the event of natural and
anthropogenic hazards to their livelihood, income, health and food security as well as
their adaptation strategies in response to these risks and uncertainties. The view
within a watershed framework is that the spatial and temporal interactions between
the socioeconomic circumstances and production activities will have an effect on both
land and water-based resources. Interactions here refer to pressures imposed at any
one place or point in time that can be propagated through the entire watershed and
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lake ecosystems and its implications for future
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different sites in varying types and degrees. In the upstream/midstream sites,
typhoons lead to landslides, soil erosion, overflowing of rivers, farm losses and
destruction of properties and infrastructure. In the downstream lakeshore sites, they
cause flooding, siltation and destruction of fish cages resulting to huge economic
losses (Desakota, 2008).

The second type of risk is anthropogenic in nature, that is, due to human
activities. This type is important because anthropogenic causation allows for the
ascription of responsibility and affects coping strategies. The human activities in the
upstream areas include the application of fertilizer and farm chemicals in the farms
and the housing developments. In the midstream areas, the major problems are
wastes dumped in the nearby creeks and rivers. The disposal of wastes namely, the
human and animal wastes, domestic household wastes and industrial wastes are a
major concern in the lakeshore areas.

The combined effects of the hazards of natural and anthropogenic nature have
led to the reduction of household income, food insecurity, and health deterioration of
the inhabitants in the area. In the upstream areas, the soil has become more acidic
from over application of fertilizer while in the lakeshore areas, water quality has
deteriorated and volume as well as quality of fish catch has declined.

The continuing degradation of the terrestrial and aquatic resources has led to
the reduction of their current resource base. A better understanding of these different
types of risks is important to come up with measures to improve and protect and if
possible expand the current resource base.

APPROACH TO THE STUDY

Given the interconnectedness of these cross-cutting issues, it was deemed necessary
to integrate the perspectives from a transdisciplinary team and involve the different
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FINDINGS

Results of the survey of
household respondents in three (3)
bio-physical locations in the sub-
watershed study sites, namely the terrestrial upstream/midstream sites and
downstream lakeshore sites show that the major concerns in these areas relate to the
improvement, protection and expansion of their current resource base given the
continuing degradation of the terrestrial and aquatic resources. There were three
development issues observed within the subwatershed under study:

Figure 3. Transdisciplinary Teams to Address
Complex Issues

Skewed population density. The northeast section of Sta. Rosa comprises 58%
of the city's total land area, and settlements are concentrated in this portion with 91%
of the total population residing for a density of 39 persons per hectare as of 1999.

Informal Settlements. Most informal settlements are located in
environmentally critical zones such as the lakeshore area (Barangays Sinalhan,
Caingin and Aplaya) and along rivers, creeks and irrigation canals, high-risk areas:
along the railway and adjacent to industries.

Depletion of groundwater resources. Groundwater resources are being
depleted as a result of the increasing water demand by residential, industrial and
commercial sectors. The water quality decreases as leachate from dumpsites,
industries, oil spills and septic tanks infiltrate into aquifers. Groundwater exploitation
has reached around 60% of the threshold level in 1999. In Sta. Rosa, no dumpsite was
maintained before 1996. Open burning, dumping, burying and disposing into
waterways are practiced in the city. Based from the CLUP 2006-2020, the entire city
lacks liquid waste treatment facilities. The city resorts to discharging wastes into
surface waters, local rivers and creeks. Consequently, Sta. Rosa contributes to the
unfavourable class C status of Laguna Lake.

In the uplands, the observations show that the conversion of the farmlands to

housing developments has led to the loss of major water catchment in the sub-
watershed of Sta. Rosa, Laguna and Silang, Cavite contributing to massive landslides
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and flooding in the adjacent lowland communities. The loss of the farms due to these
land conversions has also increased the income disparities among the households with
the poorer sector of the community experiencing a higher incidence of food insecurity.

The unsustainable upland farming practices is one major factor leading to the
deterioration of the biophysical conditions of the farms. The soils have become more
acidic and the incidence of soil erosion has increased which has made it very difficult
if not impossible to grow two crops in a year. The deterioration in soil quality has
forced farmers to further increase the use of fertilizer in an effort to minimize the
decline in crop yield. However, the lack of access to credit facilities has also limited
the amount of fertilizer and other inputs that farmers are able to apply in the farms.
This is aggravated by their limited knowledge of the benefits from the use of organic
fertilizer and integrated pest management. The low farm yields, the inferior quality of
harvested crops and depressed prices of farm produce have reduced farm incomes and
worsened food insecurity in these areas.

The fisherfolks along the lakeshores are seriously affected by the pollution of
the lake. The major sources of pollution are the households and industries located
along the lakeshores. It is observed that the quality and quantity of fish harvested
from the lake has considerably declined due to pollution and consequently reduced
the income of these fisherfolks.

Fisherfolks on the lakeshore areas are faced with risks of unsafe fishing
activities due to climatic conditions, fish scarcity and decline in fishing income
attributed to lake pollution, damage of aquatic resources due to inappropriate fishing
practices, foul smell, tainted taste of fish catch and lax implementation of governing
rules on fishing.

The probable health risk associated with unsafe or an unhealthy environment
would include the use of farm chemicals, intoxicating smell from burned accumulated
household wastes, plastic containers and other wastes dumped in nearby creeks and
rivers and lack of toilet facilities especially among those in the lakeshore areas. There
are also indications of deteriorating water quality not only in the upstream but in
lakeshore areas given the preference of households for bottled mineral waters.

In the lowland Sta. Rosa study area, there are a number of factors that have
reduced the amount and quality of goods and services provided by the lake water
ecosystems. The first is the land use conversions that initially led to the uncontrollable
increase of solid wastes from households and liquid wastes from factories that were
dumped into the lake. The resulting pollution as well as the reduction in the
fingerlings observed to have been trapped in plastic bags thrown into the lake
contributed to the reduction of the population of native fish species. The plankton
population, which also declined as a result of pollution, was mentioned too as the
cause of the disappearance of shrimps and other fish species. Residents also
mentioned the tainted taste of fish, which they attributed to heavy siltation from
upstream areas caused by human activities and the lake becoming shallow over time.
The lake becoming shallow also contributed to the flooding as the lake tended to
overflow during monsoon rains and typhoons (Macandog et. al., 2011).
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Another factor is the expansion of the areas occupied by the fish pens and the
illegal fishing practices of fishermen like trawling. Based on the responses of 73% of
survey respondents, the fish catch of small fishermen have been reduced because the
fishermen were not allowed near the fish pens, given warning gunshots if ever they go
near them (Rafola et.al. 2011) According to Borja (n.d.), the expansion of the areas
occupied by the fish pens contributed to the slower growth of fish and consequent
decline of harvest. Between 1973 and 1982, the yield from the fish pens was reduced
by half and during the same period, harvest from open water fishery declined by 46%.
With smaller fish harvest, fish pen operators increased supplementary feeding that
had a detrimental effect on water quality. The expansion of fish pen areas and
increase in supplementary feeding not only reduced the area for open water fishing
but also reduced water circulation favoring the spread of water hyacinth.

A third factor is the introduction of exotic but unwanted fish species like the
knife fish and janitor species. These species are not edible and have no market value.
They are predators of fishes of market value, highly invasive in nature and cause
damage on fishnets from their hard and uneven sharp teeth. It was mentioned by
fishermen during the field interviews that in 1986, the big carp head and the *arroyo”
fish species were introduced into the lake to increase its productivity. They also
mentioned that it was in 1982 that the first janitor fish was caught (Macandog et.al.
2011).

The study of Mutia and Zafaralla (2012) shows that among the different fish
species with commercial value, tilapia now is the dominant species in the landed
catch during the cool season, accounting for an average of 39% of the total daily
weight. The relatively high-priced species, like milkfish, Manila catfish, milkfish,
silver perch, and goby have become scarce. These commercially important fish
species are the most threatened by the growing menace coming from the janitor fish.
The Janitor fish has the advantage of multiplying fast while hiding its eggs away from
the access of bigger fish species, explaining its higher survival rate. It reportedly
feeds on the attached eggs of fishes, which diminishes the competing ability of other
species.

The knife fish also is a species that poses a threat to all commercial and lesser
species in the lake and if not addressed, it may just be a matter of time that the
commercially important fish species will become extinct from predation. The
presence of janitor fish, and knife fish in the lake may actually lead to the alteration of
the food chains, food webs, material and energy cycles in the lake (Zafaralla, 2011).

A major impact of these ecological changes in all the study sites in the
upstream, midstream and downstream areas is on the incidence of food insecurity.
This is characterized by seasonal inflow of income, climate and weather variability,
difficulty in meeting food expenses and the cost of farm inputs and fuel. In the
midstream area for example, some 67% of the households experienced difficulty with
meeting the food requirements of the family. This is despite the fact that expenditures
for food are a top priority in the budget of households. Households in the midstream
areas gave accounts of insufficient funds to purchase food; perceived that foods eaten
by household members are inadequate in quality or quantity; made adjustments by
reducing the quantity and quality of the foods taken.
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In Silang-Sta. Rosa area, the periods when the households are most food
insecure are usually during the entire wet period from May to December and dry
months from January to April. It would normally last for two months but sometimes
extends up to three or four months and for some, an extended period of four to five
months during the wet and dry seasons or for a whole year.

Overall, the deterioration of the biophysical resources (terrestrial and aquatic)
has led to the decline in income, food security, and health of the upland and lakeshore
inhabitants. The pollution of the water of the lake has led to: (1) risk and uncertainty
in upland agriculture and fishing activities due to (2) risk of being food insecure; (3)
probable health risk due to unsafe or an unhealthy environment; and (4) deteriorating
quality of water supply for domestic purposes.

Willingness to Pay for Environmental Services

Two major problems that were identified as causing the environmental
problems were land use conversions and waste management that was contributing to
the flooding and incidence of diseases. On the issue of land use conversion, the
question raised was how to provide enough incentives so that the remaining forested
areas within the watershed would no longer be converted for other uses. How much
these landowners be willing to accept to join an agroforestry program. On other hand,
how much would the beneficiaries of the program be willing to pay to avoid flooding
and other adverse consequences from deforestation? The study showed that among
households affected by pollution and flooding, there was willingness to pay for
environmental services (PES) for agroforestry programs that would protect
biodiversity, improve water quality and reduce flooding. The important factors
influencing their willingness to pay include their level of family income, price or cost
of supporting the PES program, exposure to the hazard, impacts of flood on sources
of income, the presence of children in the household that are at most risk to flooding
and food insecurity and the number of perceived benefits from agroforestry systems.
The recommendation is to intensify environmental education and information
dissemination (Rafiola, et.al, 2013).

Another problem was the waste that was clogging the waterways especially
during heavy rains and the concomitant diseases that these brought. The results of the
surveys showed that in a number of areas, there were in fact limited or no collection
of garbage on a regular basis. A study was therefore undertaken to determine the
willingness to pay for garbage collection services. Results showed that one-half of the
respondents are willing to pay for a garbage collection service in their area. The
amount they were willing to pay does not vary much across the barangay.
Respondents from Barangays Bucal and Aplaya were willing to pay PhP48 per month,
Php49 per month in Pulong Bunga, Php50 monthly in Tartaria and Gulod, and in Sto.
Tomas Php64 per month. While the respondents were willing to pay for this service, it
would count as an additional expense on poorer households, and concern was
expressed by some on where to get the additional budget to pay for this service
(Ranola, et. al., 2011).
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Coping Mechanisms and Household resilience

Although farmers have faced these risks over the years, they claimed that their
level of exposure to these types of risks is low. This can be attributed to their
resiliency and the measures they have adopted to address them. The factors affecting
their level of resiliency include their earning capacity, family assets and asset
management as well as support from family and relatives that provide financial
assistance in times of need.

For the most part however, these adaptive measures are ad hoc and limited in
mitigating the impacts of climatic events and other forms of risks (Rafiola et.al.2009).
For example, some 47% of farmer respondents in Lumil, an upstream area, mentioned
immediate replanting to replace damaged crops after typhoons and heavy rains or
watering crops or simply waiting for crops to recover naturally as mentioned by 20%
of farmer respondents in Tartaria. The majority (73%) of the households would try to
generate enough cash from off-farm or non-farm employment to buy their staple
foods.

Households in the lakeshores have adopted varying forms of coping
mechanisms to deal with these risk situations. Some would seek employment
elsewhere while others would make use of their savings or borrow from their relatives.
In response to typhoons and flooding events, households would stock on food and
clothing and make sure they have ready cash to meet emergencies. Some would also
move to evacuation centers while others would tie their houses or build a second floor
for their house.

Yaman ng Lawa: An Adaptive Co-Management Approach

One of the major objectives of the study was to share the findings with the
communities where the studies were undertaken. Thus was conceived the YAMAN ng
Lawa program. The YAMAN ng Lawa program was developed as an adaptive co-
management approach for the sustainable management and utilization of the lake
resources. YAMAN is the Filipino word for treasures while LAWA means lake, thus
translated as “treasures of the lake”. It has been designed as an approach that provides
a platform for Laguna de Bay communities, the local government officials and policy
makers and the local and foreign scientists to identify and provide solutions to the
major issues facing the Lake. It is a social experiment with different stakeholders
getting together to take action for the sustainable development and use of the Lake
resources.

It is based on an understanding that the environment and development can co-
exist. It gives importance to three key elements. The first is Village Participation
throughout the entire process, especially in the lake management. The second is the
value given to both indigenous, traditional or local knowledge and modern
technologies in searching for solutions or interventions to the problems of the Lake.
The third is continuously searching for better solutions or interventions in answer to
emerging issues.

A key concept in the approach is adaptive co-management. A systematic,
rigorous approach for deliberately learning from management actions with the intent
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to improve subsequent management policy or practice (MFR, 2008 as cited in
British Columbia). There are several key characteristics of the concept that are
universal and fundamental. This includes (1) reducing key uncertainties from
learning; (2) Changing the policy and practice based on this learning; (3) focusing on
improving management; (4) an experimental management to achieve desired goals;
and (5) it is formal, structured and systematic but flexible and not ad-hoc or simply
reactionary.

The adaptive co-management (ACM) is the result of combining the
iterative learning of adaptive management with the linkages of collaborative
management. “The emerging concept of ACM is a collaborative approach to
adaptive management that engages governments, proponents and planning
participants explicitly in defining issues, developing management plans and
monitoring outcomes” (Ruitenbeek, J. and C. Cartier. 2001 as cited by MFR
British Columbia).

There are six steps in the adaptive management
process that starts with (1) assess problem, (2) design, (3)
implement, (4) monitor, (5) evaluate, and (6) adjust (Figure
3). The six steps are important to be completed for
successful adaptive management. It is important to
understand each of these steps and the implications of
omitting any.

. . Figure 4. Adaptive Co-Management
Th_e LakEHI_EAD PrOJE(_Jt _ha_‘s_ 8_.pp|l€d_ Fhe ACM Process (MFR, British Columbia
approach in four major community initiatives within the sub-
watershed. These include the: “Bio-Park”, the “Yankao Fish Method” and “ACM
Community Waste Management” and “Management of Ecologically Related

Diseases”.

The BioPark remediation approach “is an integrated system of river
restoration, rehabilitation, protection and conservation embodying a combination of
sustainable efforts aimed at achieving ecological balance, environmental health,
aesthetic advantage, socio-cultural interactions that instill an attitudinal change among
stakeholders towards the total environment” It is a phytoremediation system
comprised of bamboo and native aquatic macrophytes of the stream to be rehabilitated.
The physical effect of the BioPark phytoremediation system is the clarification of the
water and increase in the fish population in its immediate vicinity. The chemical
effect on the other hand depends on the macrophyte used, water hyacinth or kangkong.
The relative importance of these two biologically mediated processes however needs
further investigation. With the BioPark phytoremediation program, members of the
communities are drawn to cooperate in stream clean up and rehabilitation (Zafaralla,
2011).

The “Yankao” eco-restoration for better lake water quality and fishery
resources is another initiative of the ACM. Its objective is to address the decline in
fish catch and seasonal fish quality changes in Laguna de Bay. A pilot demonstration
was developed to show the fisherfolks the efficacy of the “Yankaw” Fishing Method,
the impacts of their local practices and the use of bio-signals for the restoration of
local fishes and habitat in the Calamba City Sanctuary.
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Village Participation in addressing the major issue of Household Waste
Management in the communities is the third initiative of the ACM approach of the
project. It involved different processes from an assessment of the waste management
conditions and their on-site and off-site effects and the consideration of the proposals
of the communities for addressing these issues. Results of the focused group
discussions (FGDs) and the ensuing following meetings with the community people
and local government units show great interest in the program and the willingness to
participate in such programs. There was willingness also among the LGUs to
implement the agreed program of actions that were proposed during the FGDs and
among the households, the willingness to share in paying for the cost of these
programs

The last initiative of ACM dealt with community-based management of
ecologically related diseases. It dealt with issues related to environmental
deterioration and the consequent threat of ecological diseases resulting from poor
waste management. It highlighted the strategies and roles of local health practitioners,
local government and the affected households in preventing the spread of ecological
diseases in the Laguna Bay lakeshore areas.

Yaman ng Lawa Community Forums

The Yaman ng Lawa Community Forum of 2012 showcased the importance of
community partnerships in environmental management to address the environmental
issues facing Laguna de Bay. The focus of the 2012 Community forum was on
“Partnerships in Laguna de Bay: Community-Based health, Food and Ecological
Risks Communication and Early Warning Systems”. It provided a venue for the
Laguna de Bay communities and the researchers from the Philippines and Japan and
other stakeholders to exchange information, identify and analyze issues and
challenges related to ecological risks to health and food security. A major objective of
the forum was to provide the different stakeholders an opportunity to understand the
contemporary ecological abnormalities, particularly the recurrent Fishkill episodes
whose impacts extend to declining market acceptance of local fishes in and around the
Laguna de Bay Region.

The focus of the 2013 Yaman ng Lawa Community Forum was on Adaptive
Co-Management. This was an attempt to share with the wider community the concept
and importance of the approach to the management of the environment.

Lessons Learned

There are five major lessons that can be derived from the experience with the
LakeHEAD Project. First, the process of economic growth and development is not
without costs to the environment given the consequent effects on food security and
health. The most affected are the poor, marginalized sector of society that is most
dependent on these environmental resources. Second, given the complexity and
interrelatedness of the environmental issues, it is important that a transdisciplinary
team be tasked with analyzing the complex environmental issues and develop the
appropriate approaches or strategies to addressing these issues. Third, in addition to
the regulatory mechanisms, market-based instruments can be very useful in helping to
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mitigate the adverse consequences on the environment. Fourth, there should be a
major effort in sharing the findings of the research with the stakeholders as
exemplified in this case by the Yaman ng Lawa Program. Lastly, the strategies should
go beyond the traditional environmental management approach of predicting,
mitigating, implementing and monitoring given the uncertainties of outcomes
emanating from unanticipated changes in the environmental conditions or inaccurate
predictions that is borne by subsequent information. The adaptive co-management
approach involves the stakeholders in the development and implementation of
strategies and adds the additional step of “adapting,” to make the necessary changes
in these strategies in response to outcomes from their implementation.
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