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The essays i n  this volume have been mitten in view of that plunlism and the need to intcma the 
sometimes disparate worlds of science and policy. Sound policy needs to k continually informed a d  
grounded by good science insofar as science can pmvide the basis and vatidation for the dimate 
effectiveness of the measures and programs that will issw forth horn policy. Om On the hand, 
science, particularly i n  resourcestrappd developing countries, stands to gain much when its 
investigations are focused and guided by what the policy community considen as u r p n  plactiable. 
sustainable and just 

It is i n  this spirit that the scientists who contributed to this volume wetv asked about the policy 
implications of their work while policy people were asked to note the environmental and scientific 
soundness of their statements and positions. The nature of scientific and policy topics included in 
this volume attests to the breadth of expertise and knowkedge that must be bmught to bear on thc 
climate issue. Tk book does not pretend to be comprehensive. I f  this collection of essays has 
achieved anything, it is perhaps the convergence of Filipinos, all experts i n  their 6 4 ,  who have ken 
grappling with this issue for many yean, and who now have generously s h a d  the huit of their talent 
and labor. 

I n  many ways, the dimate change issw has ushered in  novel and exciting ways of bringing 
together people of various persuasions, ideologies and expertise. This demand for a co(lcbiv2 plunL 
yet integrally global response i s  new. It taxes the capacity of our institutions to uo& in cAative ways 
and at  vaIying scales i n  order to effectively address the issue. It has chaUMged us to mmrngc as an 
international collegial community that is  now faced with the formidable respomibibity of tmding the 
global commons. 

The exigency of forging a collective and enduring response to the dimate iwuC has never ban 
more apparent Despite the centrifugal f o r m  and interests that threaten to stall -1 and national 
action, we do wise to know that if and when it happens, climate change will not be a Rating as a 
typhoon to wait out 
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The Impacts ~f Z!.izl~ate C h a r ~ g ~  

the impact of  changes 
in these climate 
variables spans a 
whole spectrum of  
secturs that include 
agricu f ture, coastal 
zones, wafer resources. 
human health. 
terrestrial ecosystems 
and forests, and 
fisheries 
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The Global !t~spozrse 
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Responding to the Challenges 
of the Rising Sea 
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. approaches are needed to incmase the mi- of 
vulnerable areas to improve their rrcarecy from 
future disasters. 

. Mining laws and reforestation of denuded watersheds 
must be strictly implemented to reduce river and 
coastal erosion. Geological, hydro-meteomlogical and 
structural engineering evaluation must be mquhl as 
part of the environmental impact assessment prior to 
coastal development 

Government subsidies or tax incentiws to support 
the development of land sensitbe to  sea M rise. 
such as barrier islands, coastal wetlands. estuarine 
shorelines and aitical wildlife habitats. must be 
discouraged. On the contrary. inwnnce and banking 
industries may be encouraged to factor risks of 
climatic variability into investment decisiom themby, 
reducing reliance on govemment-subsidized 
insurance and disaster rdief. 

. . 
Climate change impacts on coastdl zone syshna are not 

well understood by the public or the pdicymaber* HcncZ 
pmmotion of awareness about emsion, sea kvel rise. 
flooding risks, and stonn and earthquake standanl building 
codes could be a cost-eflktive means of reducing future 
expenditures. 

These are only among the more gencnl stntegia  that 
could be adopted to address future impacts of an aaehted 
sea level rise in the coastal mources sector. Detailed acijons 
should be site-specific and must be done after a thorwgh 
impact analysis of the area invdved. 

Many may view climate change and sea-lml rise as tm 
overwhelming and too remote That is because thae 
changes are slow to occur and may not fit within the political 
or economic planning time frames of the country. 
N e w d w h ,  activities must begin i n  anticipation of the 
resulting impacts. Even if the future is not comidmd, many 
coastal mources in  the Philppines are already highly 
stmsed, leading to unsustainability, thus mquiring urgent 
planning and action. 



The issues and concerns on both the short- and long- 
term needs should be brought t o  the attention of the 
community who are the direct targets of the impacts, and o f  
the policymakers who will direct the strategies for 
adaptation. Hence, information, education and 
communication are essential along with the technical and 
scientific efforts t o  achieve a well-balanced adaptation plan. 

There i s  an urgent need to  review and integrate al l  
measures, policies and management plans t o  avoid costly 
duplication, and t o  increase the coordination between and 
among al l  the stakeholders. The involvement o f  the 
communities w i l l  serve as the strongest cohesive factor that 
wi l l  ensure the success of any program of the government. 
The LGUS should be equipped with the proper technical know- 
how, together with the power t o  execute al l  rules and 
regulations pertaining t o  the utilization, development and 
rehabilitation of their resources. 
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Bkaching has been described as the disociatim of the 
symbiotic relationships ktween algae and their mpedve 
hosts [Iglesias-Rieto et aL, 19921. S p d i d y ,  it is defined 
as the whitening of divwse imwtcbtate taxa, mulling from 
the loss of zooxantheliae and/or a dsmase i n  
photosynthetic pigment concentrations i n  the nxmntheUae 
miding within the host animal [Glynn, 1993; tlynn, 1994). 
It can involve potentially all reef species in  symbiosis with 
zooxanthellae, such as xleractinian corals, soft corals, sea 
anemones, giant dams, and even zoanthids. GmeraUy the 
phenomenon is refemd to as -coral reef blaachiw [Gtynn. 
19941. 

The predominant factors that have been brown tn cause 
extensive bleaching are aeMted sea temperatures, solar 
radiation (including ultnviolet radiation). and the cornbined 
effects of both high tempenturn and solar radiation 
[Brown. 19971. 

Bleaching has often been o b s d  when sea 
temperatures exceeded seasonal maxim [Brown. 19971. 
Strong et aL (19981 state that a onedcgm anomaly for a 
month could c a w  corals to Mcach. while twice this 
magnitude can begin to cause appreciable wnl mortality. 
Very high (3- to 4O C anomaly) sea tecnpntum at short- 
term exposures or slightly e&vated sea tempntures (1. to 
2' C anomaly) over a long period of time haw been lolon, 
to induce bleaching, Leading to signifiant -on of 
coral health and consequent mortality [Glynn and dQw, 
1990; Jokiel and Coles, 1990). 

Solar radiation could cause bleaching when the water 
movement does not allow organic and inorganic matter to be 
suspended i n  the water column to pmvide c a d s  pmtection 
from direct ultra-violet (UV) radiation. Although they are 
also able to synthesize or accumulate UV-absorbing 
compounds, which can neutralize dangcnna UV radiation, 
this may st i l l  be insufficient to pmtect them from exkwne 



conditions. Moreover, only UV-B wavelengths are screened 
while the longer UV-A wavelength and blue l ight are not  
[Fitt and Warner, 19951. 

Combined Emek of High Temperature 
and Solar Radiation 

Bleaching reports have coincided with periods o f  low 
wind velocity, calm seas and low turbidity when conditions 
favor heating of shallow waters and high solar penetration 
[Orown, 19971. The ENSO conditions seem t o  exhibit such 
characteristics, such that widespread mass bleaching events 
have often coincided with Emo events. 

Other &uses 
I 

Other perceived causes of bleaching include low sea 
surface temperatures [Brown, 1997; Glynn, 19931. reduced 
salinity such as from torrential rains and river discharges 
[Glynn, 19931, and Localized bleaching from bactena/disease 
(Brown, 1997). Extreme low t idal exposures and sudden sea 
level Lowerings have also been implicated to  cause bleaching 
[Glynn, 19931. 

To Bleach or not to  Bleach? 
I 
I One recent hypothesis i s  that bleaching can be an 

adaptive mechanism which can promote long-term reef 
stability because it allows corals t o  be repopulated with a 
different, possibly more stress-resistant type o f  
zooxanthellae, or t o  establish more stress-resistant host- 
symbiont combinations [Buddemeier and Fautin, 19931. 
However, this -Adaptive Bleaching Hypothesis" is currently 
counter-argued by Hoegh-Guldberg [I9991 because it i s  s t i l l  
not supported by facts. In i t ia l  evidence suggests that there 
seems t o  be a recombination of existing host and symbiont 
genetic diversities to  adapt t o  increased irradiance [sensu 
Rowan et  aL, 19971. but further investigations are st i l l  

I 
needed t o  test the hypothesis. The concept that corals can 

I 
eventually adapt t o  their changing environment awaits 
further validation. With the increasing rate of environmental 
degradation, rapid evolution i n  corals may be the only 
strategy le f t  for them t o  sunrive. Warm-adapted colonies can 
sulvive, but paleontological evidence shows that coral 
species may be incapable of rapid evolution [GLynn, 19931. 
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could senre as seed populations facilitating Rcruibnmt 
while rates could be low in  areas with unusually frequent 
disturbances or continued predation on remnant coral prey. 
Moreover, the levels of susceptibility of reef areas can 
greatly influence their potential for recovery. Reliminary 
investigations on recovery patterns indicate that areas I 
protected fmm subsequent disturbances and stresses (such 
as offshore reefs or marine pmtected areas) exhibit positive 
signs of recovery compared to areas where the negative 
effects of bleaching are aggravated by anthmpogmic 
streses [Arceo et aL, i n  prep.]. 

Given that Philippine reefs contribute a t  least 15 perrent 
of the total annual fishery production [Murdy and Femris, 
19801. and that coastal communities derive their incorne 
(either directly and indirectly) fmm tourist-dated activities, 
it is possible that the impacts of coral Mcaching may a h  
translate to significant economic losses. A study is now 
currently being undertaken to address this -.on. 

It is the cunent opinion that rising sea temperatures are 
now pushing corals above their upper thermal tolwance. 
which eventually cause bleaching [Hoegh-Guldber. 19991. 
Hence, the d e  of global climate on the increasing fipgWKy 
of E l  Niiio and subsequent bleaching should no longer be 
ovehoked. Anthmpogenic impacts that directly (i-e. 
destructive fishing practices, pollution or siltation) and 
indirectly (i.e. increasing inputs of atrnospkric greenhouse 
gases which eventually contributes to global climate change) 
affect reefs should continually be regdatA and closely 
monitored. 

The iateraction between natural and human-induced 
sbeses is crucial for determining r#f rwovcl.y. bnl mf 
mearch should fDcus on methodologies that will enable to 
de-couple the effects of bleaching with other human-induced 
sbeses. There are indications that reef sites Like the 
Tubbataha atolls in the Sulu Sea, which are less affected by 
human-induced stress, are able to W n c e  bad? more 
quickly compared to reefs in Bolinao, Pangasinan. [Areceo et 
aL, in prep.]. 



There is also a need to undertake coral reef studies that 
are geared towards understanding the mechanisms for reef 
recovery (e.g. recruitment) i n  order to provide empirical data 
i n  developing effective management plans and programs 
(e.g. establishment of marine protected areas). Direct 
intewentions to improve damaged reef habitats, such as 

I coral transplantation experiments and replenishment of reef 
population by coral seeding, should continually be explored. 

I To further validate sea surface temperature anomalies 
derived from satellite data, we recommend that on-site 
temperature loggers should be deployed in shallow (between 
five to 10 meters i n  depth) and deep (-20 m) waters for key 
reef areas in  the Philippines (i.e. for low, medium or high 
bleaching-susceptible reef areas). Information gathered 
from these temperature loggers will be important to 
determine the: 1) onset of coral bleaching, 2) duration of 
anomalous SSTs for a particular area, and 3) deviations/ 

I 
anomalies from normal temperatures. 

- 8 

Information on species-dependent susceptibility can be 
potentially used for the development of indices (based on 
the extent to which part of the genera are affected) for 
monitoring the severity of mass bleaching events [Hoegh- 
Guldberg and Salvat, 19951. However, Hoegh-Guldberg and 
Salvat [I9951 also reiterates that this should be interpreted 
with caution, taking into account obsewer differences and 
biogeographical considerations. 

Long-term monitoring i s  also important to further 
understand the mechanisms and specific causes of bleaching. 
Glynn [I9931 noted that attempts to relate the severity and 
extent of large-scale coral reef bleaching events to particular 
causes have been hampered by a lack of continuous, long- 
term monitoring databases and standardized methods to 
assess bleaching. Standardized methods to quantify the 
w e n t  of bleaching (i.e. using manta tow) to cover a broader 
spatial scale are immensely recommended. One recent 
method explored has been the use of underwater videos to 
detect not only reef changes spatially but also temporally 
(i.e. through time) [Quibilan et al., manuscript in review]. 

I I 
1 I Information dissemination (e.g. educational campaigns) 

on coral bleaching is essentially needed in the Philippines, 
i 
I 

especially on how human-induced stresses can aggravate its 
effects. Likewise, a systematized reporting scheme for 

I bleaching in  the country also needs to be developed so that 
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a. Enhancement of Irrigation Eficiency 

The agriculture sector, being the greatest comurner of 
water, should strive to increase its efficiency i n  water use 
such that water saved could be used for other purposes. The 
problem i n  the irrigation subsector is Low water use 
efficiency due to technical and institutional deficiencies (i.e., 
flooding i n  the wet season and inadequate water availability 
during the dry season). The dilapidated state of canal 
structures i n  the systems and the low water use efficiencies 
result i n  water Loss. Some of the possible responses to 
enhance irrigation efficiency are changing the cropping 
schedule to reduce the demand for irrigation at the end of 
the dry season; canal lining to reduce water Lcsses; and 
maximizing the use of avai'able water through the 
construction of reservoir-type projects and redaigning of 
irrigation facilities to reuse return Aom. 

h btmducfion o j  haimter use eropr 
md efiaent fmming jtmctices 

Majorib of farms i n  the Philippines is planted to rice. 
particularly i n  the northern part of Luzon. Therefore, tky 
have high demand for water. The need to iwk for albwMtive 
rice crops that use less water would then be imperative. With 
the necessary support and assistance from the Deparbnnn of 
Agriculture. introduction of such cmps can be s t a M .  

Use of drip irrigation, mulching. improved irrigation 
practices and the use of windbreakers to reduce wind speed 
and evapotranspiration are some farming practices that 
could also be adopted [Baradas, 19961. 

Due to  recunent water shortages, the policy of the 
government is to encourage reuse of effknts i n  agriculture 
and industry. Indusbies are encouraged to snre water and 
adopt measures to reuse their eiRuents for other secondany 
purposes. I n  the case of inigation system, drainage water 
reuse is another possibility for extending the water supply. 



Water used for power generation, as i n  multipurpose 
dams, i s  rechanneled for domestic use and irrigation. 
Households, during serious water shortages, are likewise 
encouraged t o  reuse laundly water for flushing and cleaning 
toilets and driveways. 

d. Improvement of monitoring and forecasting systems 
for floods and droughts 

One adaptation measure that would be less costly and 
would encounter fewer constraints relative to  other measures 
i s  the improvement of drought/flood monitoring and 
forecasting capability. It has been shown that droughts and 
floods have tremendous effects on water resources, and 
climate change i s  likely t o  affect the frequency of droughts 
and floods. Improvement of the present system of 
forecasting future occurrences o f  such events i s  essential for 
better water management. It i s  worthwhile to  mention that 
monitoring systems w i l l  help i n  coping with these changes 
and would st i l l  be beneficial even without climate change. 

e. Use of water pricing policies and structures 

Water has traditionally been treated as a public good and 
the government is expected to  bear the cost o f  making this 
commodity accessible to  the population. With the growing 
scarcity of water and the constraints on financial resources, 
there i s  now an increasing tendency t o  shift t o  a commodity 
focus i n  which water users should bear the ful l  cost of being 
supplied with water. 

f. Awareness promotion of climatic variability and change 

The public or policymakers frequently do not understand 
climatic variability and the potential risks of climate change. 
Because climatic adaptation will affect the individual, 
organizational and policy Levels, broad, multi-sectoral 
awareness o f  the impact of climatic variability is important. 
Increasing sensitivity t o  climatic issues w i l l  facilitate 
adoption o f  measures t o  prepare for climatic variability and 
change. 
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Assessment of the water sector% vulnersbitity to dimate 
change is relatively new i n  the country. At presem there are 
only few studies that have been undertaken in this regard 
and are confined to saected areas. Initial vulnerability 
analyses show that these areas would be highly vulnerable to 
future changes in the climate system. Impacts of past 
extreme weather events on the socio-economic condition of 
the country can serve as bases i n  coming up with adaptation 
plans. Likewise, population increase and environmental 
degradation have to be addressed as these are two important 
factors that affect the water sector. 
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indicate higher rice production. For example, Leemans and 
Solomon [I9931 predicted an 11-percent increase, but the 
more sophisticated model showed a two- to bur- 
percent reduction i n  global rice production [Rosenzweig and 
Party, 19941. These losses are mainly attributed to low 
Latitudes. Crop yields i n  mid and high latitudes, on the 
other hand, a& bredicted to increase. Matthews et aL [I9951 
coupled two process-based crop simulation models, the oanr, 

Temperature change 
and a~m,  to  different climate chanqe scenarios and can l e d  t0 /OSS of 
obtained an overall impact on rice Goduction in  Asia  en viabilitv in make 
ranging from +6.5 percent to -12.6 percent. The average of 
these computations suggests that rice production i n  Asia 

'and reducedcedfonnation 
may decline by 3.8 percent of tubers in potatoes, 

resulting in sewre 
Experiments on crop peiformance at elevated CO, 

concentrations show a positive but variable increase in  
yield losses. 

productivity for annual crops [IPCC, 19961. I n  rice 
production, a doubling of the CO, level is predicted to  
increase productivity and yield by 30 percent. The ultimate 
linkage between atmospheric CO, and temperature results i n  
a number of uncertainties about the overall benefit from CO, 
"fertilization" [Dowling et aL, 19981. 

Temperature affects plant development independently, 
such as shorter vegetation periods and spikelet sterility. 
Shorter cropping periods may allow a shift i n  planting dates 
and the introduction of long-maturing varieties at some 
locations. High temperatures during flowering may result i n  
abundant spikelet sterility, which was shown to be a decisive 
mechanism i n  determining rice yields i n  a future climate 
[Matthew e t  aL, 19951. The effect of an increase i n  
temperature is  complex and varies with the crop. 
Temperature change can lead to  loss of pollen viability in  
maize and reduced formation of tubers i n  potatoes, resulting 
i n  severe yield losses. 

Cumate Chauge Abatement 

I n  most rice-growing areas i n  South, Southeast and East 
Asia, the overall GHG emissions from rice fields are too high to  
be ignored as an avenue for reduction [Wassmann et aL, 
20001. The interaction between climate change and rice 
production has encouraged the development of strategies to 
reduce CH, emissions [Peng et aL, 1995; Dowling et at., 
19981. A wide range of policy and technology options that 
could be considered to  reduce GHG emissions have been 
identified [Wassmann et at., 20001. The most promising 
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..6,2 
,, , . -;:> 

1 ' .; 
- !  , .  

. I ,; , 'i -" : 
" 7 
V .  

-22 ' 
- 4 6 ;  4 . .-. ... 
-75 9 

.. ? 4 

U 
3, 
.i 3 

Change 

< .- : %  5 
-. '.\ 
C . i  
... .. 
. 1  , i. .i 

5 <, <> . .., . .. 
- < j  4 .. . 
-. - - ,' :, ; t' + - 
-: r 
f ,i+ 

- > 
- ,  ; .% 

.7 .;L 

.; : , ?  
.' *. - - < L, b., 
.-/ .-/ ." 

..: ;: 
-: 4 

r * - :  : . . 

KMC 
,-. ; 



,8,(::,j.7:~.~f;:j:: r;::z;j ;:.!! ;?.-: 

. . ::;;; ;;;;;>?;->e,?f. L:.;;! <:;:-;.:;:;r. ,\,, +;- ;:;:;. , ;. :I; ;:; 
. . -. ,,,,.,, 5 , .- 7;  ,. . :: ! : :  .. ;yi,:, -*, ,$(., , t  ..... :>:c>,. - ',)-?<:',.:.>:.,.':.-?::::.:$ ... . A , - .  ,.-.,. -.,:.<:.... 

. . . . . . . . . . . .  . . .  .... i , : :  .,,,5<.::: ;:.::;.:,: :-".. 
7:; r,C;s..<-. . x i ,  

,. . , . . . . 
, ,  . , . , ) ? ; . . ; , :  : :  : : :  . . ; i  

. . . .  ! " . . ,  
,2t,5 .,p!,@: ,. ,, ,-, r . . -  , :><,, j,;:c ; ; : ~ < ~ : . [ ; ~ ; : ~ ~ ~ ~ ~ : ; . : ; : j . ; ; ; ~ j : : ~ l > ; < c ;  :; ;,;:; i,;;r:-:;+j; :-;.:-:. ..... ::.:.: . . .  

. . . .  - .. 
7% .c;,o:,-.r:p":?:- ' .'. . r . n  ;:>:-':i :.:. . .. - . . . .  >,.- yL,..,.. ,,., . L!,,:.:,,- .... :, . ,,! >::.: ::-.:: : i , , , ~ :  .:,* ,$:: :;;.:<:;:,:i.zy!t::< j;...; :.;.:.:.... . 

. . . . . .  ;: >, !C ,>? ,-P ., .7 7 ?. - 4 .f. . . . , .  . 
............... ,.., ,,. , ,,,.. ,J;?:;:. :;$j::<:.fj.:. ,:;;:iy.:::;j,:i::-;:<. r .  ,,,,,,,.:;:.. :, ,,.:.!!;<>, 11- ....?.]...... 

. , ... .- . .  , 
?!;?,<) .;!- credj,-'.. .-: .:,,'...;.: ::. ;:;-i;.. - .  :,, :.:: : . . - . - A  , , -.-.; , , -  : :  7 .  

. " ' 
. . . . . . . . . . . . . .  ,...<:i ,... , f .  , ,.., , ,.:.,: :::.::. 

,;;:..;:;j r, G::;-c;? ?j:,j:i >~;.;!ij<> :,: y-:<;:.: :; .,: .,::; :...: .... : ,,: ,..::,; - .- 7 . .  :..;. ,~ ,,+:. ;j:. :.:.:,:,: 
. . .  .. , .  

. . .  



. . . . . . . . . . . .  ........ ; 
+ . . :  ' ' : .  .' ' .  . . . . . . . . . . . . . .  

. . . .  . .  . . .  . . . . . . .  . . . . . . . .  . . . . . .  ,. ' . .  i~ > : ,  . ~ .  ,. 
.. .,. . . . . . . . . . . . . . . . . .  

.-.. . . . . . . .  . :  i . .  . :  ...: > ,  . i . . -  .... . . . . . . . . . . . . .  . . . . . . . . . . . . .  .;. .::: . 

..~., .. ......... . . .  ... . . ? . . . .  .,; :.: ,. +:.. . . . . . . . . .  ,.' . . . .  . . . .  . . . . . . . . . . .  , 

.<; i' :;;, :-i;: : ; : .:. :. .;: ; ; ::; . ,.:.:: :; .: 
. . . . . . . . .  > .  . . . . . . . . . . . . . .  , . . . .  . . . . . . . . . . . . .  . . .  . . : .  . . . . . : . . . . . . . . . .  

. . . .  
:: ......... : . , : . . . . .  : :  . . . . . . . .  

. . . . .  . . . . . . .  
. : . . . . . . . . . . . . . . . .  . . 
.:,. !.. . .  ,. : .  ... . . . . . . . . . . . . . . . .  
.. - ;. . . . .,>, '. . . . .  . .  . . .  .. . . . . . . . . . .  ,;: :.: . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  ... 
. . . . . . . . . .  ; . . . . . . .  . . . . . . . . . . : . . . . . . . . . . . .  .:; . . . . . . . . . . . . . . .  : +.:: . . . .  . > .  . . . . . . . . . . .  

:. . . .  . . .  . . 

..; . . ,  . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . '. ' -. 
. . . . . . . . . . . . . . . . . .  , .,... . . . . . .  +. :,:,-. .. ,;.: . .  . :  : ..: . ( I .  . .:(... : : : . , .  

. . . . . . . . .  .... <-; .. '.. . : ........... .; -: .; . . . . . . .  % . .  .-,:., , . .  
. . , ,  .::. . . . . . . . . . .  . . . 

. . .  .... ,.;:,,; : . . . . . . . . . . . . . . .  :.. : .. !:. .; ....... .,... . .  
. . . . . . . . . . . . : .  ... ., ..: t:  : . ,. ..: . . . .  : 

.. . , , .  . . . . . .  - . /  . . . .  . . .  . . : .  ,._:_-.,. . . . . . . . .  . . .  ,~.. . . . .  . . .  . . . . . . .  . . . . . . . . . .  

. . .  ,.. . . . . . . . . . . . . . . .  
: :. :. : ' . 7' .  . :: ,. . : . '-' 



. . . .  . * , . . . . . .  
, :'. : <.!., ;j+i.' i ,~iSO~Cii;: . ;- .  ;,o. : C.,. '..'. !... .:;... ..:.".. . : . . : , ' . ; j ; : : '  :..:,:,<,:.'. ..:,.. . . . .  ..". '.. . . . . . . . . . . . . . . . .  ... . . . . .  : , . . . .  % . . . . . . . . . . . .  :: : . : >  . . 

I ,.: . ,.), . . r . ,  , , ,,., C.. .>?.:3 . Fyf:.:;, ': :;g?. 

J.. .,,,.- .:- ... ;,*,> >,,,<\: : , , ,  2 ,  ? ,,>, :.,?::::: ;>. I.:. ,.:. :;::: :.: ; . ... . 5 ;?::ij.:,:>, '; :.< i ......... ;. ..-,.... . '.! : : : ;  

., . < ; , : ~ ! . < , ; - ~ ~ i ; ~ ~ : j < > ; :  .::;! :;:~:~;~;;,~ c;;:,:.:::.:.,;.. :; ,:;;;:,: j;;; <.:;~::;.>:::;;: . . . .  .,;.:: :;,;- .: ; . .  .:. .. 
, , 
T;;zL;;<? :p:;,.?,.<,b s,+:j5, >::p: j < y ; ,  :,I.:,<: , : :  ,,: '::. ....,. ......... (.>? . ;%,<.<.:!! .;:.;. <![;':::j, ;.: . . : . . .  



Responding to the Threats of CC 
to Philippine Agriculture 
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CC and Public Health 
in the Philippines 
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Direct Health Effects of Climate Change 

indirect Health Efferts 
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to the presence of tal l  buildings and reduced 
evaporative cooling [McMichael et al., 19951. 
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significant economic 
growth and poverty 
affevia fion, while also 
giving due regard to 
environmentaf. 
specifically climate 
change, 
considerations. 

Significant National Policy and Legal Initiatives 



Legal Developments 

take cfirnate change 
considerations 

into account, 
fo the e x f e n f  feasible, in 

relevant social. 
economic 

rind envit-onmentaf 
policies and actions 
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The Parties to the u ~ c t  assembled for the important P 
Conference of the Parties (cw) i n  November 2000 a t  The 
Hague. 

From a developing country penpcctive, the global 
community is faced with the challenge of formulating a 
governance r&me for climate change that w i l l  be both 
climatesffective and e q u i t a k  Specific issues for 
deliberation include Land Use, Land Use Change and Fomstry 
(UJLIKF), Compliance, Policies and Measurer. Technology 
Transfer, and Financial. Mechanisms. However, a great deal of 
fOEUs is on the Kyoto Mechanisms, pam'cularly the wr. 

Should there be consensus on the many compla issues 
relative to the CM, the Legal implications for the Philippines 
wil l  include ratification of the Kyoto Protocol and the 
establishment of domestic mechanisms to facilitate the 
counby's participation i n  the mu. Additional enabling 
legislation, by virtue of new laws or executive orders, may be 
needed for this purpose. 

Regardless of the outcome of cw 6, the continuing 
challenge remaim for the Philippines to strengthen its 
domestic legal and institutional framework so that it 
effectively integrates and addresses climate change concerns 
without cultailing economic growth. 

Whether the governance regime for climate change is  
formulated on the domestic or global context. the 
effectiveness of the policy insbuments adopted wi l l  be 
measured by whether these suffciently embody and balance 
a broad range of considerations i n  a manner that is both 
Legally binding and e n b b l e  Specifically, these legal 
instruments should meet general criteria: whether these are 
Rexible so as to accommodate new scientific. techndogical 
and other relevant information; whether these a n  
economically and politically feasible; whether these are 
equitable and give due consideration to the most vulnerable 
sectoa; whether these are consistent with sustainable 
development objectives; and, finally, whether these are 
climate change effective and conbibute to the ultimate 
objectives of the Convention. 
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North and South, States and 
Communities: Reflections on the 

Global CC Negotiations 
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Bt is a challenge that 
cannot be met 
without the 
fu f f  participation 
of both the 
developed and 
the deve 
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3. The Role of Cornmunit 

assumption is still t h a t  the '~or thern industria! 
model is a desirable m e  for replication in  the 
Soiith. This assi;mpticn is frequently t!:e ';asis 
for planning economic poticies ir; most 
devetoping caunt-n'es. It is an ajslin~pt;c?n t h a t  
must be chailegged i f  the pii;ci3ies of 
sustainable deveiopnxnt acd 
intergeneratianal ecuity are t ~ ?  be rea j i ~od ,  
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Recapitulation 
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Three years ago, i n  Kyoto, it became dear 
to me why we are working so hard to an iw at  
a climate agreement A Japanese poem 
explained this all for me: 

I d o  no twant tobeaf ra ido f  t h e d n s  
and long for the memory of how they once made 
our mountains more beautiful to see, 
and I do not want to weep fw my childrcn as I watch thc sea. 

I also reminded myself that I must haw 
faith i n  people. Human beings and human 
societies are capable of change. Political 
interestr and negotiating positions are not 
permanent and the perspective of common 
interest can prevail. This new paradigm is  a 
step towards this direction. 

1 For a more deta'Icd understanding of sustainable 
development see Thc W d  Commission on 
Envimnmnt and Dmlopment Our tomrnon Futum 
(1987). For intergenerational see E. B. Wss, 
In fairness to Future tmentiom: Intwrutional law, 
Common Patrimony, ad Intngemtiorul Equily 
(1989). 



Philippine Policymaking 
and the UNFCCC 

The Phiiippjnes,  as a State Party to  t h p  ;:%;.::i:i, ;<,as 2mcc.i~ -. first ~.?;.iztyie~. 
. . tfi set  up a national ci:,mmittee, the I:,:!;< . ti:) $;:;.::lr;s 2 n d  ' ; ievp{~p p;>sitinr.c " . . ;  r?:: ,.,.. 

, , ciimate change even prior to estab\isill.nerit c,:.!f the I n t e v g ~ Y ~ ; ~ - i r n ~ ~ ~ a : ,  
. . Negot:iating Committee, ~ { h i ~ h  the[? neggtiited ?.he :.::.;i::;:i:. Settinq - 2~ , iidr:onai. 

committees is the Phiiippi~e contribution to the, s t a r t  of the ner=;otiatinq - 
process, and an  irnpcrtan; i ~ i t . i a t i v e  marip by Dr. R a m n  L. i(int:anai., for.i?:e+: 

- ,  director of the F?,I;ASA a n d  tvi ice President of the C:or;gres.; ot- !fie k%j!:ri.$ 
Me~teorologicat Organization. Dr. Kintanar was titc first: i:,eir Ci~airpeisor; and 
he helped set  the tone for t:he act ive partici~ation of ti.? Philippir:es in the 
UNFCCC negotiat.ions. 



The Balance 0% Responsibilities under- tit:: i:rrp;..cc 







Phiiippine Commitments ils 
9 St.# tf P;lt.fy to t f i p  :::cy::,.:: 



Scientific Assessments as Bases for Policymaking 



Se!,ect?ti Issues in  the ;:ti.i:.:.:: 

Philippine P d i q  Perspedi\, 
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countries. it is the overall aggregated effect of steps taken 
by dl Parties. including developing wunby Rrtia, that is 
the objective of the consideration of their national 
communimkions. AU these differenas result from the 
application of the principle of common but dHemtiated 
responsibilities i n  the Convention. 

Two of the essential commitments of &doped country 
Parties in the Convention are found i n  Articles 4.3 (on the 
provision of new and additional financial resources to 
developing countries) and 4.5 (on transfer of, or access b, 
environmentally sound technologies and know-how to 
developing countries). Once again, this is a rsaffinnation of 
the principle of common but differentiated responsibilities. 
It i s  also a reflection of Chapters 33 and 34 of Agenda 21 
agreed upon at the UN Conference on Envimnnrmt and 
Development of 1992. 

Without delving into the compkities of the 
implementation of these two commhents. it is impMtant to 
underline the link of these commitments to those of 
developing countries as provided in Article 4.7, one of the 
most important articles of the Convention. The hcle stata 
that the extent of the i-on of developing 
countries of their commitments under the Convention i s  
dependent on the effective impkmentation of the dcvelopcd 
countries' commitments dated to financial mources and 
transfer of technology. I n  ptticular, it underb'nes that these 
must take fuUy into account %at economic and social 
development and poverty eradidon a n  the first and 
overriding priorities of the developing country R&Y 

that economic and 
social development This provision m-terates the nature of the C o w d o n  as 

one for sustainable development - the full integration of 
and pow* eradimtion environmental management with development planning. 
are the first and financial resources and transfer of techndosv am not 

~ ~ 

owmmding priorities of provided to serve mitigation needs of develo-ped country 
Parties, but to achieve the ultirnate objective of the 

the country Convention i n  a sustainable manner. 
Parties 

WlLlPPlNE -1NG AND T I E  (MFCCI: 



Capacity-Building 

Capacity-building cuts across a l l  the issues o f  the UNFCCC 

process. The discussion focuses on needs identified by 
developing countries and as interpreted by the developed 
countries. It i s  best t o  remain guided by the provisions of 
the Convention which states that there must be support for 
"the development and enhancement of endogenous 
capacities and technologies of developing countries" [Article 
4.51 and of "improving (developing countries') endogenous 
capacities and capabilities" t o  participate i n  research and 
systematic observation activities [Article 5-c]. These two 
examples clearly illustrate that  these capacities t o  be bui l t  
must be those relevant t o  the needs of the developing 
countries, and not brought i n  from outside of these 
countries. 

Capacity-building activities should not be used t o  
facilitate market access i n  developing countries for 
developed country technologies, nor t o  advance the needs 
of developed countries for assistance i n  meeting their 
mitigation targets. Developing countries themselves must 
remain aware of these distortions i n  the activities 
undertaken for so-called capacity-building purposes. 

The Kyoto Protocol and t h e  Clean Development 
Mechanism: Bases o f  Ph i l ipp ine Positions 

The Kyoto Protocol t o  the uw~ccc was negotiated as a 
result of the first o f  a series of reviews on the adequacy of 
commitments of developed country Parties called for i n  
Article 4.2 (d) of the Convention. The first review, 
conducted during the first meeting of the cop i n  Berlin, 
Germany, i n  1995, concluded that  the commitments of 
developed country Parties under the Convention are 
inadequate t o  meet the objective of the Convention. The 
Kyoto Protocol was then negotiated t o  set specific targets 
for emissions reductions of developed countries. 

There are three articles i n  the Kyoto Protocol which are 
the.contributions of the developing countries : Article 10, 
which i s  based on Article 4.1 of the Convention, reiterating 
the principle o f  common but differentiated responsibilities 
and sets out means through which existing commitments 

Capacity-building 
activities should not be 
used to facilitate market 

access in developing 
countries for developed 

country technologies, 
nor to advance the 

needs of developed 
countries for 

assistance in meeting 
their mitigation targets 
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under the Convention can continue to be impLentented i n  
support of the Pmtocol; Article 11, which is Linked with the 
activities identified i n  Article 10 ; and Article 12, which is on 
the am. 

It is worthwhile to recall thatthe am was put fornard by 
the developing countries primarily i n  support for the 
treation of a clean development fund. It was the second 
part of a Brazilian proposal on a scientific measurement of 
contributions to global climate change which would take into 
account the historical responsibilities of States. Originally 
introduced as a penalty fund (for those developed countries 
which would not be able to meet their targets within 
specified periods under the Protocol), the Article defined 
instead an implementation mechanism (which d assist 
developed country Parties to meet their emissions reductions 
targets outside of their territories). 

The con i s  one of three so-called mechanisms of the Kyoto 
Protocol but the only o m  which involves the participation 
of developing country Parties. It is Likewise important to 
keep i n  mind that the am, as put foward by the developing 
countries, is intended to assist the developed countries to 
meet their emissions redum'on targets under the Kyoto 
ProtocoL Any technology or financial transfer that would 
take place between a developing and developed country i n  
projects undertaken under the am that reduces emissions 
would be credited to the developed counby. These transfers 
are i n  no way to be deemed as the implementation of 
developed countries' commitments i n  tern of transfer of 
technology and financial resources as dexribed i n  the 
section above. For this reason, the Philippines has taken the 
position that CDM projects are not to be financed thmugh 
development assistance or through the financial mechanism 
of the Convention, nor should they be used as part of the 
implementation of technology transfer commitments of 
developed country Parties under the Convention. 

Scientific assessments underlie the projects which are to 
be considered under the tp*, particularly i n  determining the 
baselines of the projects. The most important scie&.fic 
assessment needed to guide policy positions, hourwer, i s  
one that w i l l  ensure the climate effectiveness of the am. This 
means that the use of the am by the developing countries 
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should assist them t o  achieve sustainable development and 
t o  contribute to  the ultimate objectiw o f  the Conve$ion 
[Article 12.2 of the Kyoto Protocol]. The con shoul&mt 
merely be an instrument t o  shift the burden of 
implementation o f  commitments from the developed 
countries t o  the developing countries. 

The positions taken by the Philippines on the nature and 
function of this mechanism must ensure climate 
effectiveness, so that there are "real, measureable, long-term 
benefits related t o  the mitigation of climate change" i n  these 
projects [Article 12.5-b]. Good science must inform these 
policy choices. 

The development of the Philippines' positions must 
always be consistent with the principles guiding the 
Convention. Considerations of equity remain primordial and 
scientific analysis must accompany policymaking at  every 
step, t o  ensure that  the Philippines can contribute t o  
achieving the ultimate objective of the Convention. 
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At present, 100 percent of the cities and 
municipalities are already energized. 
However, about 9,225 or 20 percent of our 
barangays still do not have access to 
electricity. Of  these, about 50 to 75 percent 
can be connected to the grid, while the rest 
can be electrified using new and renewable 
technologies as an off-grid option. 

The independent power producers (IPPS) 

wil l  also be playing a major role i n  the 
program. Presently, about 1,700 barangays 
can be energized because they are located in  
provinces hosting power projects. The IPPS can 
donate or advance the electrification funds to 
construct distribution Lines and may Later 
reimburse the expenses from the DOE Fund, 
which is maintained pursuant to Energy 
Regulation 1-94. 

D o n o r - a d  Rojeis and Activities 

I n  general, multilateral and bilateral 
funding assistance are currently being 
provided to the energy sector to assist the 
country in  meeting its rural electrification 
goals .and in  developing a market-driven 
approach to the WRE projects and activities. 

World Bank JWRD Grant on the Prepamtion of Rum1 
Electnjimtion Project 

The ongoing activities under this project 
include: 1) the conduct of a market 
assessment s@dy on rural electrification to 
determine potential of NRE applications in  
unenergized barangays; 2 )  the conduct of a 
village-level resource assessment to determine 
potential off-grid electrification projects using 
nRE; 3) the study on the pam'cipatim of the 
private sector i n  the rural electrification 
program; 4) the conduct of pre-investment or 
feasibility studies for offgrid rural 
electrification; and 5 )  the assessment of the 
roles of various agencies on rural 
electrification. . 

WBA'LotmProjectonRenewabZehergy 
Application in the Island Grid 

This is a pilot Activities Implemented 
Jointly project with the Swiss Govwnment 
intended to put up a Hybrid system i n  
Mindoro Island. The project is to be 
undertaken in three phases: preparation, 
implementation and monitoring. The project 
preparation phase has already been completed 
and two proposals have been submitted for 
possibb Swiss funding i n  the implementation 
phase of the project. 

U- Project Dmlopment Iha'h'ty - Block B 
(wB) Entitled BurMng to 
Remove Bam'ers to Renmble Energy 

in the PRi7ipplpplnes 

The project is currently being executed by 
the DOE with the Institute of Climate, Eneqy  
and Environment (ICEE) as the implementor. 
The WFB Project aims to prepare a proposal to 
pursue a full ce grant that wi l l  removie barriers 
to NRE commemal development and to co- 
finali'ce pilot commemal NRE projects i n  the 
Philippines. Specific strate@es wi l l  be 
designed to remove the following identified 
barriers: policy, information dissemination, 
public awareness, institutional strengthening, 
market strategies, delimy mechanism, 
standards and certification, financing 
mechanisms and donor coordination. The r o ~  

B Project is expeckd to be completed by the 
end of year- 2000. 

financing Energy Services Fbr Small SaPle 
Eherpy Ukem (-) Project 

The k P r o j d  an ongoing project of 
the UNW, aims to develop and strengthen the 
technical capability of the Development Bank 
of Philippines i n  the evaluation and 
management of WE projects. Furthennore, it 
aims to generate a pipeline of m r ~  projects for 
possible financing by the DOP itself. 



Major Bilateral Aids and Cooperation 

Table 7. /~'fajur Bi/a fate ra! ,4 ids 

Name of %je& .Cwt Fund%$ &pw:W OufwC 

7 .  Environmentai 
i m p r o v e m n l  for 
Econornic S~s:a:nabii~tji 
~ E ; E S )  

2 .  Phctoyoitaic Rh-3: 

Eiecrrifica':ion Servrce 
(FRES) Prajecr in t he  
Pt l~i ippines  

4. Municipai Soiar 
Iqfrastructure Praject 
(!,fSi?l 
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The Urban Modification of 
Climate in Metro Manila 

< I  Observatjcna{ studies have j h ~ i ~ ~ i ~  t h ~ t  1i-i~ c-lmate of 2 ~(3; S.I- 2: i;ri:,:in area 
.?' , is significantly different icon! that of su:r~:~,->i:i'ng riiia; areas. i ::e 

, , differences are due to ia2ur factcrs. Fjrjt, urni+n izat ian changes  ti:g the;-ir:ai 
, . <  . .  pr9pertit.s of the Earth'5 .;urface. Areas of c-ixcret:e, 358172tt 2;;d ,?ti--: LiL: :c. .-:::?in! d L l j  ,.... . nq  

materials repiace vegetation, resu1.tir.g in  fliyi-r:;..r surfac? tenj-+rat;i:c, , , qL. se<i;>r:$, 
buildings ai-id other stri-ictllres i:? urbai? areas arE:, v.;ind obsta:-~s, a{t:e:.rinj .-. the 

7-5-: ..A genera[ air f!cw patterns and genzrating air t.ur::!u{eiice. ; i i r i i ,  ;~:bani,-j  - r - .~,i.., , ' ..-, ?: . . 
- .  , i , . changes the ~najsture conifitions a t  the Earth's si~rf~?cc. i i le  re{atl.;:e;.v Fso l j t  

vegetated surface of the ~ r i y i i l a i  rurai ar,?J replaced by a r ; : ; r iac~ .  Ver~ 
. . . , tittle evaporation occurs from the sdrface, ivhich resutts 117 3 o!-::sr 2nd :.:Garj-.sr. 

. , 
surface a i r  over the city, Fotli-th, t h e  ijrbanl~~;d emit.; i ~ p d f ,  2 : ~  ,,,; .-^!:,.".. L::;:.LuL~>::~,s 

i r ~ t o  the atmosphere. 
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CC impacts and Mitigation Potential 
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Carbon Stacks and Rate gf 
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LUCF projects offer another opportunity to 
meet the goals of both conventions. As 
implied earlier, forestry conservation and 
rehabilitation projects could directly lead to 
greater biodiversity conservation. To cite a 
simple example, a C-offset project that aims to 
reduce the deforestation rate in a protected 
area (carbon emission avoidance), if 
successful, w i l l  also promote the conservation 
of biodiversity in  the particular area. 

Potential l o c ~  c ~ w  Projects 
in the Philippines 

There are numerous possible con projects 
in  the LUCF sector. On the basis of Philippine 
conditions, the projects discussed below are 
likely to be suitable. 

(1 )  Reforestation and tree plantation 
establishment 

Perhaps the simplest type of project that 
could easily meet the requiremelts of a C- 
offiet project is the reforestation of or tree 
plantation establishment in a denuded area. 
The baseline scenario can be established in  
many upland areas i n  the Philippines, which 
have been historically unable to recover due 
to a grass-fire-grass cycle. The carbon 
sequestered could also be readily quantified as 
a function of the biomass accumulation of 
trees over time. 

(2) Conservation of protected areus 

Projects that aim to conserve existing 
carbon stocks in  protected areas in  the 
Philippines by slowing down deforestation 
and degradation could also qualify as con 
projects. One possible difficulty is showing 
that under a baseline scenario, such forests 
are indeed under pressure. I n  addition, it must 
be shown that prese~ng a tract of forest does 
not lead to increased cutting in adjacent 
stands, thereby negating the carbon benefits 

of the project (Leakage issue). I n  terms of 
carbon credits, this type of project could yield 
the highest carbon per unit cost. 

(3) Improved sitvicultural and hamsting 
practices 

Any activity that increases the biomass of 
forest stands theoretically also increases the 
amount of carbon fixed. Thus, silvicultural 
practices such as fertilization and timber stand 
improvement could haw positiw effects. 
Hamsting practices that Lessen damage could 
also reduce carbon emissions from decaying 
plant parts. For example, i n  a C-ofFset project 
i n  Sabah, Malaysia, it has been shown that 
reduced-impact logging practices led to 
increased carbon sequestration [Putz and 
Pinard, 1993). 

(4) Agrofirestry and community firesby 

I n  the Philippines, community or social 
forestry projects typically prpmote a shift to 
agroforestry practices from unsustainable 
farming practices. The increased planting of 
trees and the use of soil consemtion 
techniques help reduce carbon emissions into 
the atmosphere. The computation of carbon 
benefits is pretty straightforward. However, 
there may be higher risks associated with 
working with individual fanners (eg. fanners 
may decide to cut trees sooner than planned). 

The use of tree biomass to produce energy 
has been explored in  the Philippines during 
the 1970s using Leucueno leucvcepholo. The 
project did not prosper mainly because of 
management problems rather than technical 
ones. By substituting fossil fuels with 
renewable biomass, there is less carbon 
released into the atmosphere. The technology 
is already available for this type of project but 
the cost-effectiveness is still uncertain. 
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health hazards. These hazards are d w  to congestion and the 
different levels and concentration of emissions from land 
use classes. 

Values of CO, emission per square meter by land use and 
lan6 cover types can be used to approximate emissions from 
an area. It can be demonstrated that increases i n  certain 
land use types, such as mPdent ia l  commercial and industrial 
area result i n  additional G H ~  emissions. 

Definite figures for population density per hectare for 
high-demity ~ ~ a r  can be used as factors in deriving the 
total population i n  these slum settlements. Analyses by 
logically relating population distribution maps and ekvation 
may be undertaken to determine the population vulnerable 
to  adverse environmental conditions such as rise i n  water 
level or flooding. 

The understanding of the impacts of d i l ~ t e  change on 
developing countries such as the Philippines may help in 
guiding policymaken in  planning mitigation and adaptation 
strategies. I n  Metro Manila alone. coastal municipalities and 
squatter settlements found in Matabon, I a m b s  and 
Valenzuela ate highly vulnerable to Rooding. The eRKLs due 
to climate change may raise the pmneness to flooding even 
more. This has a direct impact on infrastructures and 
economic activities i n  the area i n  the form of d u c i n g  
productivity of the low-lying areas and causing massive 
migration to higher land. 

Rapid evacuation could add to the problem of 
congestion. Unplanned expansion of settkmenk and other 
land ims that involve economic activities may even 
contribute to greater damage. Lesser open spaces may 
trigger health hazards, degradation of land and emptem, 
and the further depletion of n a u n l  resourm 

It is  thus important to consider climatic events vis-a-vis 
comprehensive land use plans and the national physical 
framework plans of the government i n  doing so, we must 
ease the impacts of climate change and prepare the different 
secton for their mles i n  adaptation. 

The use of vulnerability maps, regular monitoring d 
flood and drought events, and o f  other actiwies wiU allow 
us to adapt i n  a timely and effective manner. 



GHG emission maps derived from RS-us will also aid us i n  
targetting those sectors for which mitigation wi l l  indeed lead 
to  significant carbon savings. 
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