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Issues in sustainable development\gY2x

Upstream and downstream externality in agriculture
supply chain
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Issues in sustainable developmentyyY2a

Economic System & the Environmeiit
externalities in both production & consumption

Nature

Output
market

Households

Factor
market
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Recent event, | NCTIr eas €
Well known factséChanges i n t
equationeé. Combination of emer

Issues in sustainable developmeni\g2=a

A Demand factors
A Income growth
A Population growth
A Biofuels (energy price)

A Supply factors
A Production shocks (emerging Climate Change)
A High input & transport costs (energy price)

A Underinvestment in agricultural productivity &
technology
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Issues In sustainable developme¥===

World Trade and Environment:
Friends or Foes?

Integrating Economic Development,
Trade and Environment:
Agenda for the Malaysian Economy

On Parallel Tracks 0.' o  Mad Nasir Shamsudin, Mohd. Nasir Hassan and Rafia Afroz
nia 1 Colli

= Prof Dr Mad Nasir snafnsudln
Universiti Putra Malaysia

Mad Nasir Shamsudi

The impacts of trade liberalization and

Fishery and Aquaculture Products, effective 1
globalization such as the ASEAN Free Trade January 2002, requires exporters of fish and “
Area (AFTA) at the regional level and the World fishery products to label consignments (or |

Trade Organization (WTO) at the global level on
the agricultural sector are well known. These
involve continued decline in farm subsidies, less
trade barriers both tariff and non-tariff, which
result in increased movements of output (goods
and services) and inputs especially capital,
flattening of commodity prices and a market
driven agricultural economy. More trade seems
inevitable as the world economy grows.
Trade activities however have direct impact

accompany them with a document) identifying
the species name, production method and catch
area. Such requirements may be difficult for
developing countries to meet, as these
countries face major difficulties in implementing
sophisticated traceability systems. To be able to
meet various product-content-related standards
and regulations, changes in processes and
production methods are required. Often,

"Trade activi

however ha

direct impact

on natural resources and the environment,
h there is no conclusive evidence that
“‘lﬂo by itself necessarily harms the

policies in the form of regulations (such as
standards, bans, and restrictions on input use)
and incentive-based mechanisms (such as
taxes, subsidies, and marketable permits) are

environment. Rather, trade often i the

nta of economic activities. For
+ agricultural practices can cause
externalities. Farmers do not bear all

ted as corrective measures. While
these policies may meet their environmental
goals, they also affect production, trade,
i tech change, and

Such effects may be pa :
important to agricultural producers and fond

natural resourg

environment...!




Issues in sustainable development\yY=s
Could we have this?

The Environmental Kuznets Curve
Pollution

The demand for environmental
guality is income elasti¢ as our
country developed with increased
In per capita income, pollution
will decline

Income per Capita
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Pertinent Questions N7

A Both agricultural development and
environmental quality are elements for
sustainable development, are there conflicts
between the two?

A What are the linkages between
environmental policies and economic
development?

A How to balance the two? In other words,
how to balance the 3 Pisprofit, people &
planet?



Scope of Presentation

A Conflicting Issues

AEffects of agricultural development &
policy on environment

AEffects of environment (particularly
climate change) & environmental policy
on agricultural development & trade

A Policy responses

AHow agricultural development &
environmental protection can be
complementary rather than conflicting?



Effects of agricultural development

V4 V4

on environmentee

re = ] = Yo o
With Knowiedws We Serve °



Impacts of Agricultural Development Eﬁﬁ_{gﬂﬂg

on Environmente. . ext

There is no such thing as zero pollution
MPC = MPB => Competitive Equilibrium MPC = Marginal Private Cost
MPB = Marginal Private Benefit
Vs MSC = Marginal Social Cost
MSC = MSB => Efficient Equilibrium MSB = Marginal Social Benefit
where MSC = MPC + MEC MEC = Marginal External Cost
($ per barrel)
42.00 MSC = MPC + MEC
S = MPC
|
' |
! |
! D = MPB = MSB
! |
0 Q, =128 Q. =160 ( (thousands of barrels)
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UPM| o

- . e U|P|M|
Effects of agricultural activities on‘W

environmente. negat

ements Characteristics

Soil quality Erodibility, nutrient supply, moisture balance, salinity
Land quantity Area of ecological management in agricultural land

Water quality Nutrient, pesticide, sediment runoff, leaching

Water quantity Irrigation consumption, water retention capacity

Air quality Emission of odours, ammonia, greenhouse gas
Biodiversity Animal and plant species

Wildlife and semi-natural Diversity of animal and plant habitats associated with
habitats farming

Rural landscape Conservation of areas shaped by farming

11



Agriculture is a significant contributor of GHG emissions. ‘:“

Thus

MILLIGH METRIC TONS OF COz EQUIVALENT
%
1

]
United States Awustralia

agricultural devel op

AUSTRALLA LS.

' Agri 16.3%

Other 92.0%

T, 260.0*

Iﬁ.qr] 8.0%

Other 83.7%

Waste and Forestry 17.4% /

Wastewater 2.8%

\ . Agri 13.5%
G219 Energy 5;{31

Industry 19.4%

2006 2005
Il other [ AgQriculture Transport 13.1% Residential/commercial 7.9%

E—Oross amissions. Mot smissions o

less 830 milliom tons of ODE sopabwalignts
from tesTesirial carbon sequestratice. GLDE#L

Source: Gunasekera (2007), | PCC (2007a), U .S. E PA (2008).

-
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Malaysia GHG Emissions Scenario 199

Sector CO.,e

Energy 97,852
Industrial Processes 4,972 O Energy
Agriculture 6,925 (4.8%) B Industrial Processes
Land Use Change & 7,639

Forestry O Agriculture
Waste 26,925
Total Emission 144,314 O Land Use Change &

Forestry

Net Total (after 75,593 B \Waste

subtracting carbon

sink)

Source: Malaysian Initial National Communication

Agriculture
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Per capita CQ emissions rise with per capita income andtﬂ1

hence economic growth. Why?

\

Energy use is the heart of economic growth. Thus £&issions
from fossil fuel combustion is highly correlated with income.

40,000
§ mys
N Hong Ko -
E‘ 30,000 .r-q " Canada -‘_,...1-""
v J | = B '
< Japan . .= Australia B Singapore
E I'-.Iewlealand' -
= 20,000 s * B Korea
2 e’
o slﬂe /
P
10,000 N i
& EEWNUH __He:i‘.‘uﬁhai!anyalay'ala
e Frirllfppr; China
o 'l.'mtn-umn— Ecuador

0 In::lnnEEia 5 10 15 20 25 30 35

PER CAPITA COz EMISSIONS {METRIC TONS), 2005

Source: Atmospheric CO, concentrations (ppm) derived from in situ air samples collected at Mauna Loa Observatory, Hawaii; C .D. Keeling, T.P. Whorf, and the Carbon

Dioxide Research Group, Scripps Institution of Oceanography (SIO ) Unlversny of Callfornla L a Jolla, California U SA 92093-0444.
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e
Per capita CO2 emissions vary across the regio@jﬂ/ LE

Developed economies have higher per capita,CO

S —
30.3

30

25

20

15

METRIC TONS PER CAPITA, 2005

Source: Energy Information Agency, U .S. Department of Energy; Data for CO 2 emissions only from burning fossil fuels (oil, coal, and natural gas) not from deforestation or
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CO, emissions growing more rapidly in lovand Ej ulP|M|
middle-income countries which experience highe
economic growt he..

Colombia
United States
Japan

Faru

Mexico

Mew Zealand
Ecuador
Canada
Korea, South
Philippines
Australia
Singapore
Thailand
Indonesia S4T
Chile SAT

Hong Kong 58.3
58.5 A/

Chinese Taipei
65.0

China
Malaysia T0.0

Vietnam

1211 |
0 20 40 &0 B0 100 120 140

FERCENT CHAMWGE, 2003-05 AWG COMPARED TO 1994-96 AVE

Source: Energy Information Agency, U .S. Department of Energy, http://www.eia.doe.gov/oiaf/1605/ggrpt/excel/historical_co2.xls; Data for CO 2 emissions only from burning
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Effects of agricultural policy on

/7 V4

environment ééeé
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Effects of agricultural policy on 7=
environmenteé. negati v

Agricultural Policy Net Effect on

Soil Erosion

Loss of Rate of Total Use
Wildlife Habitat Chemical Use of Chemical

Raise commodity prices

Farm income support

Reduce risk i i i

Subsidise credit 4 4 4 4
Short-term acreage requirement { No effect f f

Domestic standards No effect No effect
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Effects of environment (particularly
climate change) on agricultural
devel opment . . é
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Current and prospective impacts of iy 2E0

climate change

] Air Quality-Respiratory llinesses
Climate Changes

griculture Impacts
% Temperature

Crop yields, Livestock performance
nput requirements, lrrigation dem

Impacts are multi-dimensional Health Impacts.
Weatherrelated Mortality
Infectious Diseases

Precipitation

.i Sea Level Rise

Forest Impacts

Change in forest composition
Shift geographic range of forests
Forest Health and Productivity

Water Resource Impacts

Changes in water supply
Water quality -
Increased competition for water

Change in mean
Change in variability

current

Ny

Impacts on Coastal Areas

Erosion of beaches
Inundate coastal lands -
Costs to defend coastal communities

. Species and Natural Areas

Climate variable i/  Shiftin ecological zones
2 y Loss of habitat and species 20

Frequency

‘r. ‘l Y( 4! 1 : . ] = r - - -
With fnowi "2 Spread of invasive species



Though agriculture Is a significant 7=
contributor to GHG emissions, it Is most

affected by <cl i mate

A Of all economic sectors, climate change has it
most significant impacts on agriculture becaus
of its broad geographic dispersion and obvious

close dependence on climate and environmen
factors.

A There Is a general agreement that the lotgm
effects on agriculture Is negativéegative
effects outweigh positive effects

21



Economic Impacts of Climate Change

on agriculture

A Agricultural productivity declines
A Food Insecurity increases
A Sea level rise affects food supply chains

22



Possible climate change impacts
on agricultural production

In cooler regions, low levels of warming may
Improve conditions for crop growth (extended

Inverse parabolic growing season and new areas opened for
production), but further warming will have
increasingly negative impacts as critical

= - X2 y temperature thresholds are crossed more

often. Tropical regions may already be past
the peak.

X

The shape and location of the curve depend on crop.

23



Possible climate change impacts
on food production

Temp Food Production
rise (C)
1C Modest increase in cereal yields in temperate
regions
2C Sharp declines in crop yield in tropical regions (51
10% in Africa)
3C 1501 550 additional millions at risk of hunger (if

carbon fertilization is weak). Agricultural yields in
higher latitude likely to peak.

4C Agricultural yields decline by 157 35% in Africa,
and entire regions out of production

5C Continued increase in ocean acidity seriously
disrupting marine ecosystems and possibility fish
stocks.

Source: IPCC (2007) With Knowledw: We Serve 24



Economic Impacts

Y () =f (K, L, E)

where

Y = output of an economy in year t
K = capital

L = labour

E = environmental quality (a natural capital assets
that provide a flow of services

If net impacts of climate change are negative, then E is

reduced. Y would declined, given a supply of K and L, beca
Y is jointly dependent on all 3 factors of production.

25



Predicted Yield Changes to Different

Temperatures and CO

UPM| oo

, Concentration

N7 U=

Main Season Off Season
CO, level +0°C~ +1°C  +2°C  +4°C +0°C  +1°C  +2°C  +4°C
340 ppm 0.0 -6.4 -10.8 -19.2 0.0 -4.0 -7.6 -29.1
1.5 x CQ, +26.6 +18.7 +134 +2.2 +26.8 +21.9 +164 -12.7
2 x CQO, +41.7 +329 +27.1 +14.2 +41.8 +36.3 +29.7 -3.6
Source: Singh, et al., 1995
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Climate change projections and impacts on
agriculture

Climate Change Projections and Impact on PECC Agriculture, 2080s

E=stimated lmpnl:tl Change iin

wio w
carbon carbon
feart. fert. fert.
Ml of
2003 S Millions of 2003 S

Australia ASETZZ 29 13,060 266G A5.6 3,472 -2.034
Canada 67,502 254 1743 22 12.5 365 2150
Chile 26,502 245 &.517 -24.4 S ER -1.590 -851
Chiina 153955 .38 212,550 T2 &8 -15, 341 14,243
Colombia SOTOG 186 9438 232 T 2188 1100
Ecuadar 12,356 7a 2176 -28.8 1841 527 -394
Indonesia 3300 1051 35 413 -7.9 -56 -5, 330 LS
Japan ATEZ 9032 43,009 5T 8.4 2,464 1618
Korea 1877 8707 16, 344 -9 4.3 (\‘.525 E05
Malaysia 7585 1368 0,374 -22.5 09 -2.336 1130
Mexico 183,839 136 25,043 -35.4 257 -8.8546 -6 426
Mew Zealand 15,640 254 979 22 7.5 a7 &97
Peru 35 382 171 & 058 30,6 -2a0.2 -1.852 1221
Philippines 10,700 1,054 1280 -23.4 -ie 2639 1,342
Thailand 19,367 738 14,295 -26.2 -5 -3,739 2156
United States IT9. 344 260 98 535 -5.9 8.0 -5, 791 8120
Vietnam B.895 DED B.616 454 -2.0 1,300 -202
PECC Region 1457835 354 533 810 .3 2.0 -0, 328 10,701

World 3097935 3B 1LIrs.860 -15.9 =22 186,510 SR 0T 27
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Effects on Food Insecurity

A 11% (210 million) are food insecure In
PECC region.
A Climate change impacts on productivity:

A Gains in high latitudes in short term

A Losses In tropical areas (where most of the
food insecure population live)

28



7

€. .and the cons‘wmm

A On Poverty

A Most vulnerabled 1.2 billion in Asia spend 60%+ of
their income on food
A Dramatic impact on poor:
A Philippines: 10% food price rise = 3 million more poor
A Pakistan: 10% food price rise = 7 million additional poor

A On Macroeconomic Stability

A Balance of Payments effect for net importers of food
and fuel

A Inflation and monetary tightening response reduces
growth

29



Projected Socideconomic Impacts resulting from Sea Level Rlselﬂ

Type of Impact

UPM|

Socio-economic Impacts
based on the High Rate of

Loss of agricaltaral production
fiom eroded inundated lands

Displacement and relocation of
flood victims with associated
disruption of business /
economic activities resulting
from increased flooding

Loss of fisheries production due
to mangrove loss

Interruption of port operation

Sea Level Rise (0.9cm/yr)

i 4b million for Western Johar Agricultural
Development Project area. The WWest Johor Project
area accounts for about 25% of the national
drainage areas

Long-term annual flood damage estimated at about
FMEE million for Peninsular Malaysia and RR12
million for Sabah f Sarawak based on 15930 price
level. It the flood frequency I1s doubled, the annual
flood damage will increase by 1.6 times

FbAS00 million loss based on 20% loss of
mangrove resulting in a loss of about 70,000
tonnes of prawn production valued at REhd 500 f
tonne

fay see some improvement due to reduced
siltation

Source: Malaysia Initial National Communication; 2000 30
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Effects of environmental policy on
agricultural deve

With nowiedwr: We Serve 31



Effects of environmental policies on NG ==L
agricultural sector

Net Effect on

Environmental Policy

Farm Commodity Aggregate Governme
Production Prices Farm nt Budget
Cost Income

Regulation in input use
‘ ‘ | * No effect

Taxes on agro-chemical 1 1 1 l f

Subsidies on farming practices

1 No effect No effect |
Research and extension
sustainable technology * | * ‘

32




i - . N7 WG
Environmental requirements, reguIatlo%“m
& standards may ef fe

could be negative or positive

A Market access for certain products

A Production structure based on comparative
advantage

A Long run effects on international investment
flows and firm location => (pollution
havens)

33
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So, there are conflicting Issues ==

Agricultural Environmental
Development & Mutually Situation &

Policy dependent Policy

So, how to balance the two?.....Policy Responses

34



uPm| o

N7 UE0

Example:
Environment and Market Access

Trade Regulatory

Liberalization Protection
Trade liberalization effect Regulatory requirements
the environment to protect the

environment effect
market access

35



T%' ulpm

But the problem 1| seé
agricultural economic growth and pollution
emissions? What are the policy responses?

Pollution

Income per Capita
With Knowicdr: We Serve 36



So many policies about sustainalb{g2=s
devel opment, ever

A National Educational Policy

A Third Outline Perspective Plan (2001-2010)
A Ninth Malaysia Plan (2006-2010)

A National Environmental Policy (2002)

A National Forest Act (1984)

A National Agricultural Policy (1998-2010)

A Industrial Master Plan (1996-2005)

What 0s needed 1 s | mpl
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Strategic Thrusts for Addressing N7 050
Environment and Natural Resources Issues
in the 9" Malaysia Plan

A Promoting a healthy living environment

A Utilizing resources sustainably & conserving critical
habitat

Strengthening institutional & regulatory framework
& Intensifying enforcements

Expanding the use of market-based instruments
Developing sustainable development indicators

nculcating an environment-friendly culture &
oractices at all levels of society

> > > 2>
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Policy diamond for a transforming economy

00 0000000000000 000000000000

Use of science,
innovation & business
risk management to
adapt

.‘...‘...‘...‘...‘...‘...‘.

000000 OGOGIOOOS

00 00 000O0FOGFOOODS

Investment in R&D

00 0000000000000 00000000000000

Promote R&D on
environmental-saving

- technological change

0e00000000000000000000000000000

00000 OCGCOOS

Adaptation

Policy

Responses

Industrial Ecology
Framework

..‘...‘...‘..‘...‘...‘...‘...‘.

3 Use of science, innovation
& market-based
instruments to mitigate

LB B B ]
000000 0COGOOSNOINS

00 0000000000000 00000000000000

J

Mitigation

= A concept of your wastes is
= my resources; and
payments for environmental
services to create
conservation incentives.

39




Policy Responseé. ({782

Effects of environmentsaving technological
change

Crop
production

New technology

Existing technology

Environmental
quality

With nowiedy: We Serve 40



R&D expenditure in Malaysia is relatively low compare @m M|
to more developing & deveflope
undermined its key role for economic growtiAs a result,
agricultural productivity growth was marginal and is too

low to meet the present challenges.

4 3.62
35  3.38 '
: 3.04
3 2 .65
2.5
2 178 1 5g
e
1 0.41
e ﬂ — 0.13
0
t 2 5 3% 5§ 2 € S5 3
o 9 o o ) = = = =1
o ® = n S S J Q -
= ) ) 5 e 7, 3
1)) (] = Q
n O FDI-
= (1]

= R&D Spending in Agriculture (% agriculture value added),2000
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Public spending on agriculture in agrdased ﬁﬂmgm
& transforming economies is less compared to T
ur bani sed economi eseé

Public spending on agriculture/agricultural GDP

35
30

25

20

17 1980

15 m 2000

Percent

10
5 4 4

0 L

Agriculture-based Transforming Urbanized
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Policy Responseé. . Eﬁ@gﬂmﬂg

Linear Materials Flow Model (LMFM)

Energy Energy

Raw

Agricultural Product Wastes

Production Use

Materials

Emphasising on the
end-of-pipe treatment

Agricultural waste

43



Pol i cy RRdashidl Etobdy Approach N7 ZEE
Cyclical Materials Flow Model (CMFM)

Energy Efficiency Energy Efficiency

Design for

- safe land-

Agri al Product filling and
Production Use composting

Design for Design for
recycling reuse

Waste Prevention

This model suggests a more comprehensive approach to environmental
protection than controlling residuals after they have been generated. 44




But some environmental issues, such as iﬁ@mﬁm

cl 1 mate ¢

Thus, climate change

nange, i s bey

poses particular challenges for

the standard economic theory of externalities. Why?

A Global in its cause & consequences
A Impacts are long-term & persistent

A Uncertainties and risks in the economic
Impacts are pervasive

A Serious risks of major, Iirreversible change
with non-marginal economic effects.

In the past, the externality theory only deals with locall

externality. Thus it is easier for the affected parties to set up

abatement mechanisms.



Policy Responseé. {75

The agricultural sector can help manage greenhouse
gases in several ways...

Mitigate Adapt

Use science, - Use science,
innovation & ¥ innovation &
market-based AngCUH:UI'aJ GH business risk

instruments to Management k management to

mitigate climate adapt to climate
change change

Repleféiée;e

SRR R pha s 180 RO RTECEH S B8 ER ossil
fuel Wlth ren fuel,

chemicals and material

46



Policy Response@%

A Carbon pricing, through tax, trading or
regulation 1 full social costing

A Technology policy

A Removal of barriers to behavioural
change (e.g. financing, IP)

47
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Pol il cy Response A

A To have effective response, needs
International collective action:

A Must have price/market signal to key emitting
sectors

A Provide enough flexibility to allow countries
to tailor commitments to suit their capability

A Marginal effect is small if action by
iIndividual country, therefore,
economically, not efficient.

48



. R
Policy Response towards Low N7

Carbon Economy o

International Initiatives

A UN Framework Convention on Climate
Change (UNFCCCQC) (1992)

A Kyoto Protocol (1997)
A Major Economies Process (2007)

Provide a framework that supports

cooperation, and a foundation from which to
build further collective actions.

49



International Experience with N7julem

EmissionsTr adi ngéf or the d
adoption of new technology practices to reduce
GHG emissions

AKyot o Protocol 60s CI ¢
Mechanism (CDM)

A EU Emissions Trading Scheme (EU
ETS)

Trading in 2006 was 1.6 billion tonnes CO.e valued
at US$30, double the 2005 volume and value.

50
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Looking Forward \7 UE

To support the evolving policy & market
framework, there I s a

A For developed countries to facilitate program of
R&D, technology transfer (renewable energy,
carbon seguestration & energy efficiency),
capacity building & investment in best practices

oroject in developing economies;

A Include low-cost financing, removal of trade
parriers & making relevant IP available to
developing countries on preferential terms.

51



Pol i cy Responsecece
Mitigation options In agriculture

A waste management

A Improved feed conversion efficiency

A alter fertiliser applications
A carbon seqguestration

52



Policy Response towards Low q@l
Carbon Economy

Carbon pricing for agriculture and land use

A Emissions from a large number of small farms

A 75% In developing & transition economies.
Thus transaction would be high to actually
measure the GHG at the point of emissions.

A An alternative approach would be on pricing
GHG emi ssion oO0Oproxi es?o.

53



Pol |

cy Responsee.N

Determinantsof Adaptive CGapacity

Determinant

Economic
resources

Technology

Information and
skills

Infrastructure

Institutions

Equity

Explanation

Greater economic resources increase adaptive capacity
Lack of financial resources limits adaptation options

Lack of technology limits range of potential adaptation options
Less technologically advanced regions are less likely to develop and/or implement
technological adaptations

Lack of informed, skilled and trained personnel reduces adaptive capacity
Greater access to information increases likelihood of timely and appropriate adaptation

Greater varnety of infrastructure can enhance adaptive capacity, since it provides more
options
Characteristics and location of infrastructure also affect adaptive capacity

Well-developed social institutions help to reduce impacts of climate-related risks, and
therefore increase adaptive capacity
Policies and regulations have constrain or enhance adaptive capacity

Equitable distribution of resources increases adaptive capacity
Both availability of, and entitlement to, resources is important

54



Policy Response towards Low /el
Carbon Economy

Adaptation options In agriculture

A Improve crop varieties to increase resilience In
a changing climate

alter timing and location of cropping activities
enhance water use efficiency and storage

adapt livestock annual production cycle to
better match feed production

change or improve feed concentrates for
livestock

A diversify farming activities or increase off farm
Income

> I>» >

>
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Policy Response towards Low N/ JulPlm
Carbon Economy

For mitigation & adaptation to be effective, must have:

A Public support in R&D for farm-level adaptation

A Climate change effects must be integrated into
extension program & economic development
planning.

A But, should not distort agricultural markets In

ways that negatively affect production and trade
of farm products domestically & internationally

56



Conclusion- Economics & the

Environment

A Short term 1 raise production costs and
competitiveness

A Short term T act as signaling mechanism

A Long term T changes In relative factor
prices will stimulate innovative activities
(environment-conserving technologies)
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Conclusion

A Agricultural development can harm the
environment if polluting activity increases
with growth.

A But, economic growth can improve the
environment if resources are reallocated to
less polluting activities, or if growth leads to
the adoption of environmentally friendly
technology.
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Conclusion

A But, economic growth is recognized as a
crucial factor in increasing demand for
environmental quality.

A Thus, agricultural growth & environmental
protection can become reinforcing rather
than conflicting.
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