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Severe drought: Agriculture sector takes direct hit and spillover
effects on manufacturing supply chains

As Thailand heads into summer, the country faces the possibility of having to endure harsh drought conditions again. And it
could be more severe than in 2016. The weak El Nifio conditions in 2018 was evident in the extended dry season and below-
average rainfall in 2019, which has reduced the total volume of water available across the country. Moving into 2020, the
critically-low levels imply risk of water shortage in many areas. The effects will be felt not just within the agriculture industry
but also in the industrial sector. In the agricultural sector, crops that are sensitive to drought will be most affected over the
next few months, notably off-season rice and cassava. But the drought will also be felt throughout entire manufacturing
supply chains. The impact may be more severe for downstream industries than upstream producers. The drought in 2020 is

expected to cost the country THB46bn, or 0.27% of GDP.

4 Thailand needs to brace for another
drought in 2020

There are increasingly clear indicators that Thailand would
face another drought in 2020 due to climate change. The
signs have been visible since 2019.

1) The Oceanic Nifio Index (ONI), which measures sea surface
temperatures, transitioned to a weak El Nifio in October
2018, which continued through to June 2019. In these
conditions, rainfall typically drop, especially in Thailand. As a
result, total rainfall was 10% below average (Figure 1).

2) The 2019 dry season was extended. Although the country
officially entered the 2019 rainy season on May 20, there was
an extended dry spell from the end of June to the middle of
July, which shortened the period available to store water.

3) Total rainfall throughout 2019 rainy season was 5-10%
below average?. Rainfall averaged 1,298 mm for the year,
close to the 1,251 mm recorded in 2015 (the precursor to the
2016 drought) (Figure 2). This means the national water
supply is at a critical level.

4) A large fraction of rainfall in the country fell outside
watersheds of reservoirs and dams in 2019 (Figure 3). Total
rainfall in these areas were comparable to 2015.

5) Volume of water available from natural sources has also
dropped, especially in the Mekong River. The construction of
a large number of dams by members of the Mekong River
Commission® has seriously reduced river flow.

1/ If the ONI Index is in the range of 0.5-1.0, this signifies that a weak El Nifio has
emerged, a value of 1.0-1.5 is classified as a medium-strength El Nifio and a value
over 1.5 qualifies as a strong El Nifio. When the index turns negative (i.e. moves in the
opposite direction), the same risk scales are used, but these are applied to a La Nifia
event instead.

2/ Data from the Meteorological Department.

3/ The Mekong River Commission comprises Thailand, Myanmar, Lao PDR, Cambodia,
China (Yunnan) and Vietnam.
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index > +0.5, meaning the rain is less than normal level (El Nifio);
index < -0.5, meaning the rain is more than normal level (La Nifia)

Source: National Oceanic and Atmospheric Administration (NOAA), Krungsri Research
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Figure 2: Thailand Rainfall
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Source: Thailand Meteorological Department, Krungsri Research

Figure 3: Thailand Rainfall Map
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Source: Hydro-Informatics Institute (Hll), Thaiwater, Krungsri Research
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- Figure 4: % Usable Water Supply
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4 Critical water levels underlines the need to deal with possibly acute drought in Thailand

At the end of 2019, there was a total of 44.28 billion cu.m. of water stored in reservoirs across the country. This
represented 62% of storage capacity, close to the situation in 2015 with 39.75 billion cu.m. of water or 56% of capacity.
But the more important figure is the volume of useable water in reservoirs. At end-2019, this was critically-low at
only 29% of capacity, close to 2015 level of 23% (Figure 4). The water in storage and that will be available for use must
now be managed to meet four different sources of demand, by order of importance: (i) direct consumption and supply
to municipal water systems, (ii) maintenance of environmental systems, for example to prevent saltwater intrusion?,
distribute waste water, or preserve riverine ecosystems, (iii) farming activity (in particular to irrigate dry season crops
between November 2019 and April 2020), and (iv) industrial activities.

4 Water shortage in 2020 could be worse than experienced during 2016 drought

In 2019, an average of 3.0-4.0 billion cu.m. of water was released from reservoirs each month, significantly higher
than the monthly average of 1.6-2.4 billion cu.m. released in 2015 (Figure 5). The difference is explained by steady and
relentless growth in demand every year for both direct consumption and industrial activities. Data from the
Metropolitan Waterworks Authority and from the Provincial Waterworks Authority show that in 2019, 2.8 billion cu.m.
of water was distributed to 7.0 million households, higher than the 2.6 billion cu.m. and 6.2 million households
registered in 2015 (data compiled from the same period for two years preceding a drought). Between 2016 and 2019,
water demand grew by a compounded rate of 2.1% and in the number of household consumers grew by 3.1% (Figure
6). The natural increase in demand will make the impact of the shortfall in water supply in 2020 more severe than in
2016. This increases risk of water shortage for consumer and industry use in central and eastern Thailand, while in the
north and northeast, the agriculture sector would suffer.

4/ To prevent salt levels rising above 0.25 gram/liter. .
/ P J gram/ Research Intelligence | Research 2



In addition to these problems, state agencies could need to Figure 5: Water Discharge from Dams
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Source: Thaiwater, Krungsri Research

Krungsri Research expects 2020 drought to be more severe
than in 2016 given low dam water levels, steadily rising ]

demand for agricultural, industrial and domestic use, higher Figure 6: Volume and Number of
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The impact will vary depending on the region, but the most seriously affected is likely to be the central region
because its supply of usable water may be exhausted by April. This would be followed by eastern and northern
Thailand where water supply could be exhausted by May.

4 Impact on industrial activity and manufacturing supply chains

Krungsri Research analyzed the possible impact of the 2020 drought on several industries:
1) Agricultural output

The drought will hurt the output of several important crops, including second rice, cassava, sugarcane, mango, and
durian (Table 1). However, the magnitude of the impact will depend on the crop, and when it is planted and harvested.
For example, tree crops such as mango and durian can tolerate drought conditions much longer than annual crop or
smaller perennials, although in the latter, especially sugarcane, processors will see less impact because harvesting is
already underway or completed. In contrast, the most affected will be plants that are freshly planted or have not
matured, most notably off-season rice and cassava. Hence, Krungsri Research based its evaluation of agricultural losses
on what would happen to these two crops and considered the reduction in output, and how much prices would rise
because of the supply shortage.

Second rice will be the most seriously affected major crop because the drought would coincide with the peak growing
season” and it is a water-intensive crop. The bulk of second rice is grown in the central and northern regions (Figures 7
and 9). Thailand had planned to cultivate 2.31 million rai of irrigated rice this season, but it reached 3.32 million rai,
43.6%% more than expected.

5/ Based on assumptions about water management in 2016 and usage in 2019.
6/ Chiang Rai, Nan, Nakhon Phanom, Maha Sarakham, Bueng Kan, Nong Khai, Buriram, Kalasin,
Kanchanaburi, Chachoengsao, Phetchabun, Uthai Thani, Nakhon Ratchasima, Uttaradit
Chainat, Nakhon Sawan, Sukhothai, Suphanburi, Phayao, and Sakon Nakhon (source:
Department of Disaster Prevention and Mitigation, Ministry of the Interior).
7/ Farmers generally plant second rice in November and then harvest in March and April.
Plantation area for second rice accounts for 19.0% of total plantation area for rice. Research Intelligence | Research 3



Table 1: Expected Agricultural Outputs During 2019/20 Season

Expected period of
Drought’s effects

Expected impact
Base

S O

S
11.39 b 1 | .84 :0.81 0.50
m 0.26 0.91 10.55 13.64: 333 113 3.91 6.03 1.48 -i 29.8
Cassava i ki H

J F M A M J ]

Rubber 7zo 263 170 6.12 9.23 ...\ 26.9
m 9.06 9.34 ... 9.03 7.78 659 675 7.40 7.52 6.67 48.2
Mango** 3.12 6.80 . 429 278 543 467 541 223 72.1

52.0

mn 1.74 1.90 3.79 ppREIRREE] 7.40 10.37 pPXeE] 7.52 141 1.68 2.68

Note: * WS = wet season or first-crop rice; DS = dry season or second-crop rice
** Sugarcane and mango output is estimated under the 2017/2018 agricultural calendar.

Source: OAE, Krungsri Research

And in the Chao Phraya river basin, although farmers have
been asked not to grow second rice at all in the 2019-2020
season, 1.84 million rai was planted. Cassava also faces
drought risks. National cassava cultivation in 2019 was 8.63
million rai, mostly in the northeast at 55% of total cultivated
area. This is followed by the central region at 23% and
northern region at 22%. All 3 regions are vulnerable to the
drought (Figure 8).

Krungsri Research’s evaluation of agricultural losses is based
on reduced vyields for second rice and cassava® in three
different scenarios (Table 2).

e Baseline scenario (drought continues through to May):
Losses from rice crop is estimated at THB21.6bn!¥ and
THB2.5bn for cassava. Total is THB24.1bn.

e Bad case scenario (drought continues through to June):

2018 Rice (Rai
Losses from rice crop is estimated at THB28.8bn and ce than gor

THB2.8bn for cassava. Total is THB31.6bn. i 4,026,729.00
(® 2018 Major Rice (Tonnes)

e Worst case scenario (drought continues through to July):
(% 2018 Second Rice (Tonnes)

Losses from rice crop is estimated at THB37.8bn and L
THB3.3bn for cassava. Total is THB41.1bn.

. Source: Office of Agricultural Economics (OAE), Krungsri Research

8/ Data from the Royal Irrigation Department, January 29, 2020.

9/ The impacts cover white rice and will occur through the period from November 2019
to April 2020, which are the main months for growing second rice. 91.4% of the rice
grown in this period is standard white rice and a further 8.6% is glutinous rice.
Jasmine rice is generally grown during the wet season.

10/ Taking into account the month of harvest, the proportion of the total area cultivated
that is both irrigated and not irrigated, the type of crop, the chances that yields will

be impacted, and current prices. Research Intelligence | Krungsri Research



However, the losses could exceed these estimates because
water for direct consumption should be the first priority,
so water levels in dams and reservoirs need to be
managed to ensure sufficient demand for that in the
future. This will, unfortunately, have an immediate impact

on the output of off-season rice which is widely grown in
the central and northern parts of the country (Figure 9).

2) Impact on manufacturing supply chains

Krungsri Research also evaluated the economic impact of
the drought on the manufacturing sector, specifically
supply chains that involve agricultural goods, in particular
rice and cassava (because these would be the most
affected). We applied the 2015 input-output table
produced by the Office of the National Economic and
Social Development Council. Our findings suggest losses
arising from the drought would also have spillover effects
on upstream industries (i.e. lower demand for machinery
and products that are used in planting rice and cassava) as
well as downstream industries (e.g. reduced production
volume and higher input prices driven by supply shortage).

Krungsri Research calculated the FL and BL indices for rice
and cassava and quantified the relationship between this
and the major manufacturing industries in the supply
chains that involve these two crop. The conclusion is that
rice and cassava farming are both closely forward-linked
than they are backward-linked; the BL and FL indices are
0.71 and 1.53 for rice, respectively, and 0.74 and 0.99 for
cassava. This implies the most important role for these
two products is as raw material or input for further
processing. Because of this, reduced output would have
significant knock-on effects on those parts of the
manufacturing sector that consume these crop.

Krungsri Research also conducted a Sensitivity Analysis
on the impact of Rice and Cassava on related industries
throughout the entire manufacturing supply chains. We
estimated how the reduction in rice and cassava output (in
value terms) would affect the relevant industrial sectors:

e If drought were to reduce the value of rice output by
1%, it would lead to losses in upstream industries (in
value terms), including: Fertilizer -0.21%, Basic
Chemicals -0.12%, Petroleum Refinery -0.07%, Crude
0il -0.06%, and Agricultural Services -0.05% (Table 3).

Figure 8: Areas of Cassava Production
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Table 2: Drought Effect on Agriculture Sector
Base Case Bad Case Worst Case

Quantities | Value | Quantities | Value | Quantities = Value

Mn. Tonnes| Mn. Baht|Mn. Tonnes| Mn. Baht Mn. Tonnes Mn. Baht

Paddy 2.8 21,600 3.7 28,800 4.8 37,800
Cassava 1.3 2,500 1.4 2,800 1.7 3,300

Source: Krungsri Research
Research Intelligence | Research
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Figure 10: Supply Chains involving Rice/Cassava
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Note: Number in paralysis ( ) refer a share of total input contents in production in the next stage (% share).
Number in paralysis [ ] refer required content in the previous stage for production (% share).

Source: Office of the National Economic and Social Development Council (NESDC)’s 2015 Input-Output Table, Krungsri Research
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Supply chains involving Rice and Cassava

4 Backward Linkage (BL): Industries that supply input to farmers

Rice farming: Fertilizer and insecticides account for 47.2% of costs, followed by seeds (15.9%), agricultural
services (13.4%), fuel for farm machinery (8.4%), and debt repayment to financial institutions (7.1%) (Figure 10).
Cassava farming: 37.8% of costs are attributable to fertilizer and insecticides, 31.1% to purchases of cassava
growth stock, 10.2% to farming services, 6.9% to debt repayment, and 5.3% to fuel for machinery.

4 Forward Linkage (FL): Industries that use rice or cassava as input

Rice farming: Approximately 79.9% of farmed rice is sent to rice mills for processing to be sold as milled rice.
Broken rice bran or other rice by-product are used as animal feed (9.4%), and rice seeds for new planting (5.6%).

Cassava farming: In terms of total value of cassava-based intermediate products, 77.0% is for downstream
processing into manufactured tapioca, 16.5% is replanted, and 1.6% is processed into confectionery and snack
products.

If the value of rice output were reduced by 1%, it Figure 11: FOI“A::fd anddBa;k\_NardlLinléag%of Paddy,
would reduce the value of downstream industries as Cassava Products and Their Related Industries
follows: Rice Milling -0.80%, Vegetable Oils -0.27%, 4.0
Swine -0.21%, Flour Milling -0.19%, and Poultry - L35 e Upstream
0.13%. _§ 3.0 Banking PY
- Fertilizer
. 0]
If the value of cassava output were reduced by 1%, it g 25
would reduce the value of upstream industries as 5 20 paddy
follows: Fertilizer -0.20%, Basic Chemicals -0.12%, § 15 'CHSSMAE”C”".””‘W“ N Saughier
Petroleum Refinery -0.06%, Crude Oil -0.05%, and 5 1.0 ° T;piicano:r' PouHIYfour
. . 0, estauran Swine
Agricultural Services -0.04%. 05 Downstream
0.0
0 .
Every 1% loss in the value of cassava output would 06 07 08 09 10 11 12 13 14

reduce the value of downstream industries as
follows: Tapioca Milling -0.73%, Monosodium
Glutamate -0.25%, Animal Feed -0.03%,
Confectionery -0.02%, and Textile Bleach -0.02%.

Backward Linkage Index

Source: NESDC’s 2015 Input-Output Table, Krungsri Research

Table 3: Sensitivity Analysis - Rice/Cassava
(1% Change in Value) on Related Industries

Based on our analysis, the drought would have direct

.. . . Backward Padd Cassava

and indirect effects on upstream industries. At the same y
time, there would be spillover effects on downstream Fertilizer, Pesticide and insecticide 0.21% 0.20%
industries as input costs would rise driven by supply Basic Chemicals 0.12% 0.12%
:scaruty. Her]ce, the drought will not only have -a d!rect Petroleum Refinery - e

impact on rice and cassava growers, but also indirect
- . i 0, 0,
effects on other agricultural products, manufacturing Crude Oil & Natural Gas 0.06% 0.05%
and services sectors. Agricultural Services 0.05% 0.04%
Forward Paddy Forward Cassava
Rice Milling 0.80% Tapioca Milling 0.73%
VemEbe@is g | e 0.25%
Glutamate

Swine 0.21% Animal Feed 0.03%
Flour Milling 0.19% Confectionery 0.02%
Poultry 0.13% Textile Bleaching 0.02%

Source: NESDC'’s 2015 Input-Output Table, Krungsri Research
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3) Macroeconomic impact

The 2015-16 drought had reduced agricultural sector
output and nudged down GDP by 0.3 ppt per quarter
(Figure 12). The impact is related to the total quantity of
water available for use and prospects of rainfall.

Krungsri Research modeled 3 scenarios to evaluate the

financial consequences of drought-induced impact on
economic activity.

e Baseline scenario (drought continues through to
May): Total losses is estimated at THB46.37bn, or
0.27% of GDP.

e Bad case scenario (drought continues through to
June): Total losses is estimated at THB49.23bn, or
0.29% of GDP.

e Worst case scenario (drought continues through to
July): Total losses is estimated at THB57.55bn, or
0.34% of GDP.

4 Initial estimate of damage and quick response
by Thai authorities

In terms of losses arising from the drought, the Office of
Agricultural Economics estimates that losses have so far
occurred in 20 provinces, affected 0.12 million farmers and
impacted almost 1.27 million rai of farmland, split between
1.11 million rai of rice, 0.16 million rai of other cereals and
field crops, and 778 rai of horticultural and other crops. These
losses total THB1.42bn, although some help has been
forthcoming from government agencies, which have paid
compensation for a portion of the losses, distributed drinking
water in certain areas, and helped with the digging of new
wells, even if the total number of wells that have been dug
has not yet reached the targets set (Figure 13).

As regards assistance for those affected by the drought, the
government has raised the importance of the issue on the
national agenda and at the suggestion of the Office of
National Water Resources, on January 7, the cabinet
approved the allocation of THB3.08bn from central
government funds reserved for emergencies to alleviate

Figure 12: CTG and Usable Water Supply
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Source: NESDC, Thaiwater, Krungsri Research

Table 4: Projection of Economic Loss from Drought

i Base Case Bad Case Worst Case
Scenario of Drought
Duration 5-month 6-month 7-month
length length length
Economic loss
(Million Baht) 46,365 49,229 57,545
As percent of GDP 0.27 0.29 0.34

Source: NESDC'’s 2015 Input-Output Table, Krungsri Research

Figure 13: Drilling of Groundwater in
Drought-risk Areas

526
All

Drought
Risk Area

Consumer

M Plan

Agriculture 83 Result
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Number of Area

Note: As of January 26, 2020.
Source: Royal Irrigation Department, Krungsri Research

problems arising from water shortages in the period 2019-2020. This money will be used to pay for well-digging,
management of surface water, and repairs to water mains, and also to aid farmers impacted by the drought, who will
be provided with assistance and consultation in the form of education about and help with cultivating less water-
intensive crops and/or relaxation of the repayment of debts owed to government-operated financial institutions.

Research Intelligence | Research 8



Krungsri Research concludes Thailand could face harsh drought conditions again this year, and it could be more severe
than in 2016. The emergence of weak El Nifio conditions in 2018 was evident in the extended dry season and below-
average rainfall in 2019, which has reduced the total volume of water available across the country. Moving into 2020,
the critically-low levels imply risk of water shortage in many areas. The effects will be felt not just within the agriculture
industry but also in the industrial sector. In the agricultural sector, crops that are sensitive to drought will be most
affected over the next few months, notably off-season rice and cassava. But the drought will also be felt throughout
entire manufacturing supply chains. The impact may be more severe for downstream industries than upstream
producers. Our baseline projection is that losses in rice and cassava output (by value) could reach THB21.6bn and
THB2.5bn, respectively, and the 2020 drought would cost the country THB46bn, or 0.27% of Thailand’s GDP. The
impact could be more severe if the drought crisis lasted longer than the baseline scenario assumes. In the worst case
scenario, losses in rice and cassava output (by value) could reach THB37.8bn and THB3.3bn, respectively, and total
losses are projected to reach THB58bn, or 0.34% of GDP.

Beyond this, the government has prepared measures to cope with the impending drought, including a relief budget
from the Central Fund and income-guarantee for rice and cassava growers. However, there is uncertainty over budget
disbursements following the prolonged delay in enactment of the fiscal 2020 Budget Bill. Meanwhile, the government is
authorized to comply with the previous year’s budget bill as a framework to roll out disbursements pending the passage
of the current year’s budget bill. However, the fiscal 2019 budget seems insufficient to cope with the drought this year
because it is expected to be more severe, especially the rehabilitation budget for farmers and manufacturers affected
by the drought.

Water allocation and situation as of January 29, 2020

1) Plans are for the release of 17.70 bn cu.m. of water (61%) for use during November 2019-April 2020.
e Water for domestic consumption: 2.3 bn cu.m.
e Water for environmental uses: 7.01 bn cu.m.
e Water for use in agriculture: 7.87 bn cu.m.
e Water for use in industry: 0.52 bn cu.m.
2) Planned water reserve of 11.34 bn cu.m. (39%) for use during May—July 2020, comprising:
o Water for domestic consumption, environmental purposes and other uses: 4.91 bn cu.m. (43%).
e Reserved for dry season use: 6.43 bn cu.m. (57%)
3) There is a risk the volume of water distributed could exceed the targets

e Of the total, 7.95 billion cu.m. (or 45% of the total) had been distributed as of January 29, leaving 55% or 9.75
billion cu.m. still to be released. And although there is 42.08 billion cu.m. of water stored (59% of capacity), the
volume of usable water is much lower at just 18.54 billion cu.m. (or 26% of capacity).

e Currently, the volume of water released in two zones, the Chao Phraya river basin (where there are 4 major
reservoirs) and the Mae Klang river basin, has exceed the targets by 0.3-0.5 billion cu.m. However, in the
Mekong, Chi and Mul river basins, and in the EEC zone, water release is according to the plan put in place by The
Office of National Water Resources. This suggest the central region faces highest risk of experiencing a
shortage of drinking water, followed by the northeast and the north.

Research Intelligence | Research 9



As of January 26, 2020, the following official assistance are provided in response to the drought:

The armed forces have been assisting by distributing water, providing water tanks,
checking dams and digging wells.

The Department is supplying pumps and machinery to help
maintain mains water supplies and to extract water from wells.

The Department has revised its plans for releasing water from large and medium-sized
reservoirs where levels are below 30% of capacity, and is supporting the use of pumps, continuously checking on
water quality, and preventing saltwater intrusion along the Chao Phraya River.

The Department is supporting the use of pumps and other machinery in
agricultural areas and distributing water where needed.

The Department is establishing permanent new water distribution
points, using trucks to distribute water, checking water quality and digging new wells.

The BAAC is: (i) extending the period for loan
repayments (both interest and principal) to December 31, 2021 for farmers who have experienced drought for 2
years, and (ii) is offering low-interest loans (3% p.a.) from a THB5bn fund to farmers and businesses who use the
loan to manage drought conditions by developing alternative sources of water.

As of January 26, 2020, the following official assistance has been provided in response to the drought:

1) Loans are being made available to members who engage in mixed farming (i.e. who grow crops and raise
livestock) and who need to develop an onsite water source (e.g. a pond or well) to use for agricultural
purposes. Loans are from a THB500m fund and each loan could be up to THB50,000. The loans are repayable
over 5 years and interest is charged at 1% per year.

2) A project has been set up to provide funds to co-operatives in areas affected by drought. This provides them
with the capital required to buy produce from co-operative members (produced by members borrowing
under project (1). So members will be able to sell their produce to the co-operatives, which would use this
fund to buy the produce. The THB415m program will run until September, and interest would be charged at
1% per year.

3) The CPD has an ongoing project to promote corn cultivation after the rice harvest. But for 2020, the target is
to plant corn on co-operative land in 28 provinces. The THB100m fund can be used to help co-operative
members buy inputs such as seeds and fertilizer. Interest is charged at 1% per year.

These are expected to help farmers but the drawback of price support is that when prices go
up, the additional benefits that farmers receive drop immediately. And generally, droughts tend to lead to
significant price increases. Hence, income guarantees could have limited positive impact on farmers.
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