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B Vietnam and Climate change
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Figure: CMIP5 projected changes for Vietnam global mean temperature
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B Nationally Determined Contribution
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UPDATED
NATIONALLY DETERMINED CONTRIBUTION (NDC)

® By 2030: 9% compared to the
Climate  \ : BAU scenario (with domestic re-
change o sources), max 27% (with interna-
tional support)

nvironment
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B Nationally Determined Contribution (con’t)

Financial resources
® Central and local budgets including ODA

B Domestic and international specialised funds related to climate change
response support

B |nvestment capital from the domestic private sector and FDI
B |nvestment by individuals and households
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R
B Objectives

To propose an economy-wide assessment of the social and economic effects
of climate impacts on the Viethamese economy as a whole using an integrated
macroeconomic framework
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Method
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B Following Hsiang et al. (2017)

B Sectoral damage function calculation

B Valuation of direct damages by sector
B Aggregate national-level damage function:

> summing sectoral damage functions to obtain the cumulative direct impacts
» applying the direct damage impacts to the stock-flow coherent macroeco-
nomic model
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B Macroeconomic impacts framework
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B Stock-flow consistent modelling

B |ntegrating the financial and the real sides of the economy in a common
analysis framework

B Godley & Tobin (70s), Godley & Lavoie (2007)
B Accounting consistencies
> Flow consistency
» Stock consistency
> Stock-flow links
® Dynamic behaviours
How economic agents determine and finance their expenditures?
How economic agents allocate their wealth?

Specify the productivity growth, wages and inflation
Financial flows

vvyVvyy
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B Circular flow of the economy and balance sheet structure
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B Simplified balance sheet of Vietnam

Firms Central Bank | Banks | Government | Households RoW Total
Non-financial assets Pk’ Prck? Pk prk
Inventories Prp K12 Pripkiz
Intl. reserves RESysxr —RESysxr 0
Cash -H H 0
Bank's Reserves —MB*® mB*® 0
Governments’s Deposits —GM® —GM? GM 0
Dong Deposits DM’ —DM DMm" 0
Foreign deposits FMoxr FMZexr FMboxr —FMuysxr 0
Bonds B® B° -B B 0
Advances LB*® —-LB*® 0
Loans —L L —Lh 0
Foreign loans —FLlexr —FLbxr —FL%xr FLysxr 0
Equity —peE’ —pcE® peE" PpeE’ 0
Foreign direct investment | —pgp FDIysXr Proi FDlysxr 0
Other accounts r/p OTA OTA® oTA® OTAY OTA" OTA" 0
Net Wealth NW NWe NWP NWe NWF NW' | puk + Pk

2021 #WorldinCommon AGENCE FRANGAISE DE DEVELOPPEMENT | FRENCH DEVELOPMENT AGENCY ~ 11/53



B Non-financial transactions (Uses-resources tables)

Fime | Cont Bk | Bk Gowermment | Howsiitds | W ol
Tmports i | i
Ecpors per | per
rado balance (X - IM) rp
Production e’ e et i mwa
Intcrmecite Consumption gyt - N } Production account
Value added pyva’ peva® PyVa® pyvat Pyva
‘Wages + inc from abroad —MuN —XeuN NN —MuN W 0 |
N W
Labor /social contributions —a/WB! —a*WB* —aWB? —a"WB" 0
+s00
Indivect taxes (VAT included) | ~7/pva! = "pim e Ed ~rped 0 ~ Operating account
rvapria 4 TP
Subsidies Tavavpra ~rsunvprg’ o
Adjustment ) Y Y ADJ
Gross operating surplus I e " er |_J
Interest on gov deposits. rmGM_, o | ™
Interest on deposits DM/, DM, 0
Interest on bonds B —nB_y B, 0
Interest on advances PLBY, 0 . .
O ity i, B __ Allocation of primary
Interest on foreign loans —rpFLf, zry —rpFLY, ary PFLus_yzry 0 income account
Dividends. —¢F!, F!, 0
Central Bank's profits. —F d 0
Primary income balance ver Ypr R e |
Income taxes —+IYP!, —rhYPY, DT )
Social benefits —vsmeY P* 0 . . . .
o 1t o o ) P . . Redistribution of income
Cur. tr. to abroad (private) ~TR: TRy o account
Cur. tr. from abroad (private) TR, ~TRy
Gross disposable income YD' YD YD YD" YD
Conmumption e oo
Publc current expendiare “ps “ras Use of income account
Gross savings s* s £ st S
Gross fixed capital formation ~pui! “puci® i —pxi
Clunges inimventories e “pesic } Capital account
Net fin. capacity NFC! 0 NFC* NFC® NFC* NFC" 0
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B Flow of funds

Net fin. capacity NFC' 0 NFC® NFC? NFC" NFC' 0
A val. in Intl. reserves —ARESsxr ARESsxr 0
A val. in Cash AH —AH 0
A val. in Bank's Reserves AMB® —AMB® 0
A val. in Gov’s Deposits AGM® AGMP —AGM 0
A val. in Dong Deposits —ADM! ADM —ADM" 0
A val. in Foreign deposits —AFMoxr —AFMIxr | —AFMxr AFMysxr 0
A val. in Bonds —AB® —AB° AB —AB" 0
A val. in Advances —ALB® ALB® 0
A val. in Loans AL ~AL AL" 0
A val. in Foreign loans AFLloxr AFLSxr | AFLIxr —AFLysxr 0
A val. in Equity peAE! PeAE® —peAE" —peAET 0
Aval. in FDI Peo AFDIysxr —ProiAFDlysxr | O
A val. in Other accounts r/p —AOTA —AOTA® | —AOTA® | —AOTA? —AOTA" —AOTA 0
Net lending/Borrowing NLP' 0 NLP® NLP?¢ NLP" NLP" 0
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T
B Outlines

The model
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R
B Supply - Production

B Economic structure with six sectors: agriculture, energy, industry, finan-
cial services, public services and services

B Adaptive expectations
qf =g * 8t + (1 —g) * irz,_, (1)
® Expected sales of firms
st = (1 + popgr + prodyr) * St_1 @)
® Total sales
st=Ci+il +if+ il + g+ x + ice (3)
| |

Domestic production
Qe = g — im (4)
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B Households

B Use their disposable income to consume, invest and accumulate financial
assets (cash, deposits, equities, government bonds)

B Consumption
¢ = f(ydf', nwi’+) (5)
B Household’s investment

i = f(nwiy, n_, — miot) (6)

B Borrow from banks for their investment

B |mpact of climate change through different channels: the number of work-
ing hours they can dedicate to the firms; their productivity declines if they
are caught by an infectious disease; the aggregate mortality rate of the
population.
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B Firm’s investment and Financing

B Firm’s investment
Ak Yi—1

=f
ki (yt 1
B Financing of firm’s investment: using retained profits, borrowing from
banks or abroad, issuing equities or attracting FDI.

B |mpact of climate damages: agriculture (rice yields, rice fields), energy
sectors (electricity demand and the hydropower sector), total factor pro-
ductivity (investment, FDI...).

) (7)
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R
B Openess

® Exports
xi = f(im{™Y, i1, xr_+) (8)
B Imports

. ime = f(DMD,, 2=
Ct—1

) (9)

Figure: Openess, %GDP
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B Central bank and monetary policy

® Refinancing rate: function of the level of
inflation, the US interest rate and the ex-
change rate

b b
1 f/f = f(xrr,r,j’s—r,f_1,7r,_1) (10)

w ® |ending rate

1085 2000 2005 a0 s o n, = f (I’ mt) (1 1)

Dopositrate — Lending rate — Refinancing rate
Source: IFS

B Deposit rate

I = F(rf") (12)
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B International reserves and exchange rate

2021

Figure: FX reserves, %GDP

B |nternational reserves
ARES; = f(Axr) (13)
® Exchange rate

DX, — Sf¥

X = f(erh%) (14)
t—1

® FX demand: imports, interest payments,

current transfers...

® FX supply: exports, wages from abroad,
interest receives, remittances, capital in-
flows (FDI, portfolio investments)
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L —
B Credit rationing

B Firms - Loans to Value (LTV)

: LP
LTV =min (0.7, ——— (15)
W/,
® Households - Debt to Income (DTI)
hD
DTI = min (0.4, %) (16)
t
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T
B Public debt and the debt rule

® Desired financing needs
NFCP = 8¢ — pyie° (17)
® Public debt rule

A ] DEBTE
DEBTE, = min(0.65, v Yy (18)
t—1

m Effective public investment
Figure: Public debt, %GDP s SY— NFC?
9 —

=t 19
i P (19)
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T
B Outlines

Direct damages
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L —
B Agriculture

Modelling implications
® We define the effective agricultural production (Qy,)

Qi = (1 — Dacr, * vaice) * Qa, (20)

B ~pice: Part of rice in agriculture
B Qp, : Agricultural production of baseline scenario
B Dagr, : Production loss due to climate change
Dagr, = —6.9 %« AT (21)
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B Agriculture - Meta-analysis

Standardised Mean

Paper Effect SE Difference SMD 95%-Cl Weight
Yuetal (2010) -10.89 51225 -1089 [2093,-085] 127%
Kontgis et al. (2019) -7.20 64948 — -7.20 [19.83; 553] 7.9%
Shrestha et al (2016) -706 25698 —— -706 [-12.09,-202] 506%
Lietal (2017) -644 38641 —— -644 [14.01; 1.13] 224%
Deb et al {2016) 2190 72898 2 ———F—1— -190 1619, 1239]  63%
Random effects model - 709 [-974;-4.45] 100.0%
Prediction interval ‘— | | [10.13; -4.06]

Heterogeneity: &= 0%, p =080 ‘

Figure: Meta analysis of the results reported in 5 selected published papers, on the
impact of an increase of one degree of temperature on rice yield in percentage points.
The weight given to each study result is calculated according to the 95% confident
Intervals of the estimates. Effect : impact on rice yield (in %), SE : Standard Error (in
%) SMD : Standard Mean Difference (in %)
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B Agriculture - Monte carlo simulation

Yield change(%)

.20 -

-30 -
' ' ' . '
0 1 2 3 4
Temperature change

Figure: Average yield change over the period 2020-2099 as a function of VNMST
change 2020-2099 relative to 1997-2019
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L —
B Energy

Modelling implications on energy supply
= We define the effective energy production (QE,)
OE = (1 + DEI * ’pr) * QEI (22)

® ~.p: Part of hydropower on the energy sector
B Qf, : Energy production of baseline scenario
B Dg, : Hydropower impact
Dg, = 0.055 %« AT — 0.016 x AT? (23)
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L —
B Energy (con't)

Modelling implications on energy demand
m \We define the effective final consumption (C;)

C[* = (1 + DRE, * ’YF?E) * Cp (24)

B ~pe: Part of electricity consumption
B C; : HH’s consumption
B Dge, : Residential electricity consumption impact
Dpe, = 1.033 % AT (25)
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B Energy

® Auffhammer & Mansur (2014), Yalew et al. (2020): climate change
impacts both energy supply and demand

® Supply side: changes in precipitation and temperature can affect the
energy production capacity, the transmission systems or the infrastructure
itself (World Bank (2011), Ciscar & Dowling (2014), Perera et al.(2020)).

® Demand side: rising temperature and weather extremes in recent years
are strongly affecting the residential electricity demand
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B Impact on hydropower production

Observed Multi-GCM-
climate simulated climate
variables variables

Bias-correction and
spatial disaggregation
technique (BCSD)

Rainfall-
runoff model

Observed gauge
runoff —

Calibrated Rainfall-runoff
model

Hydropower reservoir Hydropower
related data impact model
Baseline hy Future hy
generation J, sener

ration

BCSD future climate
dai

Climate change impact on hydropewer
production

Figure: Methodology applied to model the impacts of climate change on hydropower
production
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B Energy (con't)

Data: Viet Nam Household Living Standard Survey (VHLSS); FAO Rivers in
South and East Asia and HydroBASINS, HydroSHEDS void-filled DEM, Digital
Soil Map of the World version 3.6, UMD Land Cover classification collection
VnGP and VnGC dataset, Institute of Energy Vietnam’s Hydro-Meteorological
Data Center

icity consumption(%)

Changes in hydropower production(%)

: ; : s b —
1 2 3 4
Temperature change

Temper

Average residential electricity demand changes over the period
2020-2099 as a function of VNMST change 2020-2099 relative to
1997-2019

Average change in hydropower production over the period 2020-2099,
as a function of VNMST change 2020-2099 relative to 1997-2019
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R
B Labor productivity

Modelling implications
® We define the effective number of workers (NBW;")

NBW; = (1 — D) + NBW; (26)

B NBW; : Number of workers of baseline scenario
® Dy, : Labor productivity loss due to climate change
D, =-26%AT (27)
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R
B Labor productivity (con’t)

Kjellstrom, et al. (2009a): Workplace heat stress and health
® Clinical health effects
® Work capacity affected and hourly work output reduced

Kjellstrom, et al. (2013): Mapping Occupational Heat Exposure and Effects
in South-East Asia: Work loss" due to heat Kjellstrom, et al. (2014): Occu-
pational Heat Stress

B |n 2030, Heat loss could represent 5.7% of Vietnam’s GDP
UNDP (2016): Climate change and labour: Impacts of heat in the workplace
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B Labor productivity (con’t)

Work hours lost (%)

. ' \ .
1 2 3 4
Temperature change

Figure: Average working hours lost over the period 2020-2099 as a function of VNMST
change 2020-2099 relative to 1997-2019
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R
B Mortality

Modelling implications
= We define the effective number of workers (MORT¢g,)

MORTGg, = (1 + Du,) * MORTgg, (28)

® MORTgr, : Mortality rate of baseline scenario
® Dy, : Mortality damage
Du, =28+ AT (29)
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N
B Mortality (con’t)

B Gasparrini et al. (2017): negative impacts of climate change which po-
tentially produce an increase in mortality

B Guo et al. (2018): heatwave-related excess mortality increases the most
in tropical and subtropical countries/regions

B WHO (2014): relative increase in excess deaths from 2030 to 2050 in-
cluding South-East Asia

m Vicedo-Cabrera et al. (2018): Paris Agreement could contribute to avoid
an increase of temperature-related mortality

B Valuation by using the Value Statistical Life (VSL)
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B Mortality (con’t)

Change in mortality rate(%)

' ' ' ' '
0 1 2 3 4
Temperature change

Figure: Change in mortality rate over the period 2020-2099 as a function of VNMST
change 2020-2099 relative to 1997-2019
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R
B Total factor productivity

Modelling implications
m \We define the effective number of workers (TFP;)

TFP? = (1 — DTFP,) * TFP: (30)

B TFP; : TFP of baseline scenario
® Drrp, : Damage on TFP
DTFPt = —359 * AT (31)
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B Total factor productivity (con'’t)

Letta and Tol (2016): a negative relationship in poor countries but indis-
tinguishable from zero in rich countries

Dietz and Stern (2015): test the macroeconomic impacts when TFP is
hit.

Moore and Diaz (2015): increased impacts.

Moyer et al. (2014): future impact of global warming on TFP growth.
Vietnam: TFP is expected to contribute 45-47 % of GDP growth
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B Total factor productivity (con'’t)

Changes in TFP (%)

Temperature change

Figure: Change in TFP over the period 2020-2099 as a function of VNMST change
2020-2099 relative to 1997-2019
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B Infectious diseases

B Rocque et al. (2021)): negative impacts on health outcomes (e.g. infec-
tious diseases, mental health..)

B Chapter 3 of the GEMMES project report: effect through the loss in labor
productivity (average hourly wage)

B 1% increase of disease infections — 0.049%decrease in the average
hourly wage

® |nfection will increase by 29% by 2050 under both RCP4.5 and RCP8.5
and by 36% by 2100 under RCP8.5 (without adaptation).

B Valuation of infectious diseases damage by the wage lost.
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B Aggregate sectoral damages

. Agriculture

20-
. Infectious diseases

= Mortality
[
3 15= Total factor productivity
=
- . Labor productivity
S
£ 10-
&
-
°
g
a

o
'

' I '
0 2 4
Temperature change 2020-2099 relative to 1997-2019

1 3 5
2020-2099 relative to 1851-1900
Figure: Total direct damage to the Vietnamese economy by different sectors as a
function of VNMST change 2020-2099 (contemporary climate) and relative to
1851-1900 (pre-industrial climate)
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T
B Outlines

Macro impacts
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B Simulation

2021 #WorldinCommon
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Figure: GDP components
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B Simulation (con’t)

a0-
-
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00-
00-
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(a) Real public investment (b) Real public expenditures
a0 o]
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(c) Real exports (d) Real imports

Figure: GDP components (con'’t)
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B Baseline scenario

Table: Main assumptions for exogenous variables

Population in 2040
Unemployment rate

Capital depreciation

Share of public expenditures
Share of public investment
Growth rate of world GDP
Demand for real imports of trading partners
World price of imports
Required bank reserves ratio
Price of equity for US

US interest rate

United Nation’s population projections for Vietnam (downward trend)
2% (Value in 2019)

Value in 2019

5.9% (IMF, 2019)

6.8% (IMF, 2019)

Quantitative projections of the so-called Shared Socioeconomic Pathways (SSPs)
OECD’s projections

Grow at 1% per year

Value in 2019

Average growth rate of the last 5 years

FED’s projections

2021 #WorldinCommon
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B GDP loss with the macroeconomic model

GDP loss (% relative to baseline)

® cax:

2020s 2030s 2040s

Figure: Macroeconomic damage as a percentage of GDP loss relative to baseline
scenario. Damage functions (agriculture, energy, labor productivity, total factor
productivity, mortality) are taken into account.
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B GDP loss with the macroeconomic model (con’t)

%GDP

Figure: Macroeconomic damage as a percentage of GDP loss relative to baseline
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B GDP loss with the macroeconomic model (con’t)
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Figure: Macroeconomic damage as a percentage of GDP loss relative to baseline

scenario by sector
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B Macro impacts vs Direct impacts
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Figure: Distributions of GDP loss in the macroeconomic model compared with direct
damages
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T
B Outlines

B cConclusion
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B Conclusion

B Sectoral direct impacts: 6% relative to the baseline scenario at +1°C of
warming

B Macro impacts: by 2050, between 0.7 and 10.4% under RCP 4.5 and
between 1.7 and 12.2% under RCP 8.5.

B Macroeconomic impacts losses larger than direct damages by around
30%.

m A first empirical stock-flow coherent macroeconomic model of the Viet-
namese economy.

B QOpen to incorporate further studies on specific impacts of climate change
on specific sectors

2021 #WorldinCommon AGENCE FRANGAISE DE DEVELOPPEMENT | FRENCH DEVELOPMENT AGENCY ~ 52/53



Thank you for your attention!
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