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Features of the regional economy:

1 Unique production

Use-dependence

Supply-dependence
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Objectives and outline

To demonstrate the versatility of input-output analysis with
regionalized tables and their uses for analyzing production
linkages and spillovers between any two region and sector pairs.

Outline:
. Single region models

. Two or many region models
A. Interregional models (“Isard approach”)
B. Multiregional models (“Chenery-Moses approach”)

lll. Hands-on exercises
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Scaling assumptions in IOTs
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Scaling assumptions in IOTs

Single-region Two or many-region

---------- > National input-output tables - 4 International input-output tables
Single region =~ 1 national economy \’?/)s ! Several regions = several national economies
e.g., Philippines ‘fésé, e.g., Philippines, Indonesia, and rest of the world
\\\OO
-—- ------------- » Subnational input-output tables * National input-output tables
Single region ~ 1 local region '?0:.\ Several regions ~ local regions
' e.g., Metro Manila O”s;,.\ e.g., Metro Manila and rest of the Philippines
e@/.\\
- - /O \\ - -
-------------------- > City input-output tables ? " Subnational input-output tables

Single region'z 1 city Several regions = cities
e.g., Manila city e.g., Manila and Mandaluyong cities

_ Main types of input-output models at the regional level

/7
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“Regionalizing” input-output tables

Assume that the national economy has two regions r and s.

How do you obtain region-specific input coefficients?

-
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One approach is to use regional supply percentages.
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Regional supply percentages, p"

An estimate of the percentage of product i available in r that was produced there.

Example: i = Wheat products

Locally
made

Use

Locally
used

Regional supply percentage p; of sector i in region r is given by:

o = (x; —e;) _ Locally made for local consumption
Yokl —el +mh) Locally available products
i 100 - 30
pl = = 46.67%

100 - 30 + 80 m
&/AE




Single-region model using p”

X" = prAX" + 7 x" = vector of gross outputs in r
p” = regional supply percentagesinr
x" —p Ax" =f" A = Input coefficients (“unregionalized” i.e., national economy)

f” = final demand for r products

x"(1— pTA) = {7

Xr — (I _ i)\rA)—lfr

H_/ ~ /WJ
Total Total intraregional Exogenous
output in production final demand
region r requirements in r for products
in region r

Basic question:
How much production in region r is required to satisfy final demands in r?




Single-region model using p”

Numerical example:

* Interested in region r in the national economy

« 2 sectors in the economy and respective regions (n=2)
« National 10T is available; regional 10T is not available
» Are the following information enough to build a model?

For the national economy:

Intermediate consumption

Sector
1 310 400 1,200
2 280 220 900

Sector Output Exports Imports

1 300 120 200

2 200 %0 = .
CAREC




Single-region model using p”

: Find A.
For the national economy:
Intermediate consumption A= Zﬁ_l
= | > SR A (310/1200 400/900)
1 310 400 1,200 280/1200 220/900
5 280 220 900 A= (0.2583 0.4444)
0.2333 0.2444
””””””””””””””””””””””””””””””””””””””””””””””””””””””” Fndp.
For the regional economy r: r_ (x{ — el?")
Sector Output Exports Imports Pi (x{ — elr + mf)
! 300 120 200 - [(300 —120)/(300 — 120 + 200)
2 200 30 120 P* =1 (200 -30)/(200 — 30 + 120)
ro_ (0.4737)
0.5862

~ 0.4737 O
p = ( ) o\
0 0.5862 el ADB
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Single-region model using p”

p" = (0'45 370.5?362) A

(0.2583 0.4444)
0.2333 0.2444

- 2

Find f" using A™ and x” ZTT = AITXT"

(5 T -G )

fr = x" — 7T

- (- (39)- G




Single-region model using p”

Setting up the model:

AT — (.122 .211) fr — (221.2) Only evaluate the final demand for sector 1 in :
137 .143 130.3
> (I— A™)~1f7 = 1.185 0.291) (100)
[ AT — (1 0) B (.122 .211) 0.189] 1.214/\ 0
0 .1 137 .143
(1— Ayt = (1182)
[— AT — ( 0.878 —0.211) 18.9
—0.137 .857 T = (1 Arr)—l [lrr]
= — = ij
(I— A1 = (1.185 0.291)
0.189 1.214 Each element [I;]'] refers to the total production
(1 185 0 291) (221 2) ][equired frpm sectpr ihin region r per unit of demand
(l _ Arr)—lfr — . . . or sector j output In the same region r.
0.189 1.214/ \130.3

Missing:
Impacts from/to other regions in the national economy

(I _ Arr)—lfr — (300) = x7

200/

which yields the same levels of
output as given. /CARECN




SECTION SUMMARY
Single region models

The mathematics is the same for the national and single region 10 models.

But single region models are an exposition of the spatial versatility of input-
output models.

Single region models are often used to highlight the economic qualities of a
specific region.

One way to regionalize tables is to use regional supply percentages.

Single region models are location-specific; impacts to other regions or
economies are not modeled.




Interregional models




Interregional models

Single-region model Two or many-region model
“Isard approach”

AT'S

ATT t ATT
o/ 9 ¢
AST ASS

x= (%) z r= (1)

Relatively more difficult to capture N
than intraregional blocks @/ ADB




Interregional models

REGIONALIZATION APPROACHES

Survey Non-survey
Pros More accurate Less data-intensive
Cons Resource-intensive Heavy assumptions
Examples Input purchases from Location quotients

local vs. other regions
Supply percentages

Sales to local vs. other
regions Fabrication effects

Gravity model A\ .
.\{C\;é\RNEgT“T;' ADB




Interregional models

Basic structure (2 regions, 2 sectors)

Trr Y s s T T

Z11 212 | 211 Z12 X1 1

Trr rr s s T T
7 — (Z" er) _ | 421422423 Z3p- X = (Xr) _ %2 f = (fr) _ a2
- sr ss) — ST sr | ,SS SS - s)] S —\ges) — S
Z Z Z11  Z12 | Z11 212 X X1 f fi

ST sr | _SS SS S S

Z1 Zpp i Zy1 Zpp X2 2

Per usual,

AT = er(ﬁr)—l ASS = ZSS()’zS)—l
AST = Zsr(ﬁr)—l ATS = ZFS()’ZS)—l

FIT — ATTyT 7SS — ASSyS

Zsr — Asrxr ZI'S — AI'SXS
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Interregional models

Basic structure (2 regions, 2 sectors)

r _ 7Ir rs r > v — STT .. rr rs 4 ... rr T
xX'=Z"+7Z" +f > xp =7yt tzi tzg + +ij+[b
S Sr SS S v Y
X" = Z + Z + f Intra-regional, Inter-regional, Intraregional sales
inter-industry sales inter-industry sales to final demand
Final form:

x' = (I _ Arr)—lfr + (I _ Arr)—lArsxs
XS = (I _ ASS)—lfS + (I _ ASS)—lASI'Xl‘




Interregional models

Basic structure (2 regions, 2 sectors)

What happens when final demand for region r changes?

( Arr)—l r (l _ Arr)—lArsXs
( ASS)— 4+ (l _ ASS)—lASI‘XI'

Initial effect
Assume for now that f$ =0

x' = (l _ Arr)—lfr + (l _ Arr)—lArsxs
XS = (I _ ASS)—lASI‘Xl‘

x¥| = (I — Arr)— fr Intraregional transfer

_ Interregional spillover
xS| = (I _ ASS) 1A51{xr

T Feedback effect
[X_I'J — (I _ Arr)—lAr{Xs

CAREC§§§&‘
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Interregional models

Interregional linkages

What happens when final demand for region r changes?

Urban : Rural

: Initial effect
Bag manufacturer ! Cowhide

Interregional spillover ‘

Intraregional transfer |

Other industries

Feedback effect

N Feedback effect
x¥| = (I _ Arr)—lAr.fxs

Chemicals




Interregional models

For an economy with many regions from 1 to p,

I - 0 A11 Alp -1 fl
X B |:<5 ... E) B ( E ... s ) ( E )
0 - 1 APl ... APP fP

x=1-A)"f




Some Applications

Japan’s interregional spillovers from final demand in all sectors, 2005

Output required from region in rows to support demand in columns
(Unit: ¥1 billion)

Final demand
Producion " Hokkaido | Tohoku Kanto Chubu Kinki Chugoku | Shikoku | Kyushu | Okinawa
) ) ®————- inducement region
e R B 2
all other regions’ supply (0.982) (0.765)| (0.762)| (0.602)] (0.760)| (1.167)] (2.217)
Tohoku 1093 2272 2399 850 419 1302 86
(1) (0.773) (0.822) (0.760) (0.953) (1.355) (2.707)
Kanto 6791 14317 23940 22173 9400 4590 14086 1031 -~~~ -~ ® Region with the
(1) (1) (13 (1.080)] (1.115)] (1.482)] (1.971)| (2.274) largest interregional
Chubu 1673 2941 ! 10827 3323 1526 5002 314 supply to support all
(1) ) i (1.035) (0.962)) (1245 (1.786) (2511) other regions’ demand
Kinki 1870 2919 1 Q465 5160 2768 6047 374
(1) (1) L (1) 0.967)] (1.318)] (1.493) (2.270)
Region with the largest @ ——— - ===+~~~ Chugoka ™~~~ - - =7234---118 } - - - 3455 5338 1480 4125 7y )
; ) goku . Okinawa depends
interregional demand (1) (1) (1 () (1.276)] (1.553)] (4.207) ' more on Chugoku
(1) (1) (1) (1) (1) (1.246) (2.846) ' more production in the
Kyushu 506 960 2801 4051 2656 869 349 . latter) than the reverse
(1) (1) (1) W) (1) (1) (2.415) 1
. 19 32 125 165 4@ ----18]----M45F - - |- e e - °®
Okinawa

(M (1) (1 (1) (1 M

Note 1: Numbers at the top of the table indicate induced domestic products in all industries in regions atthe side of the table induced through final

demand in the regions at the top of the table

Note 2: fnumbers at the bottom of the table are the induction amount 1 when regions with lower region codes are at the top of the table, the

opposite coefficient can be found in the opposite case.

For example, the value at the intersection of Kinki at the top of the table and Kanto at the side of the table is divided by the value at the intersection N
of Kanto at the top of the table and Kinki at the side of the table. C

Source: Research and Statistics Department Economic and Industrial Policy Bureau Ministry of Economy, Trade and Industry (Japan). 2010. AN 'NSTIT\V]T;’ ADB
2005 Inter-Regional Input-Output Table: A Debrief Report. March. https://www.meti.go.jp/english/statistics/tyol/tiikiio/pdf/2005report. pdf . v




Some Applications

Impacts of Consumption by Foreign Visitors who Travel to Hokkaido, 2005
(100 million Japanese Yen ¥)

Direct demand from

foreign visitor traveling to Domestic production
J‘H. i /‘ -
’ - ’-\ Induced domestic
Hokkaido[ __383.44 products
Tohoku 4.32 Hokkaido 537.86
Kanto 19.63 Tohoku 17.25
Chubu 3.37 / Kanto 96.88
Kinki 5.03 Chubu 18.04
Chugoku 0.81 Kinki 23.08
Shikoku 0.37 Chugoku 6.54
Kyushu 1.32 Shikoku 2.76
Okinawa 0.17 Kyushu 6.65
Okinawa 0.51
Total 709.57
By goods and construction and
GOOdS service industries
117.33 il i
' Hokkaido | 46.87 | 490.99
Tohoku 7.75 9.50
i Kanto 33.29 63.59
Services Chubu 10.15 7.89
Kinki 10.08 13.00
592 . 24 Chugoku 4.20 2.34
Shikoku 1.68 1.08
Kyushu 3.18 3.47
Okinawa 0.13 0.38
Total 117.33| 592.24

Source: Research and Statistics Department Economic and Industrial Policy Bureau Ministry of Economy, Trade and Industry (Japan). 2010.
2005 Inter-Regional Input-Output Table: A Debrief Report. March. https://www.meti.go.jp/english/statistics/tyol/tiikiio/pdf/2005report.pdf
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SECTION SUMMARY
Interregional models

 The fundamental structure is still the same for the national, single-
regio[\, and two or many-region (interregional) IO models. That is, x =
(I-A)f.

* Interregional linkages however are made explicit in interregional 10
models, thereby providing estimates for spillovers and feedback
effects.

* However, estimating interregional flows are relatively more
challenging than intraregional flows. Nonsurvey estimates are less
than ideal but are cost-effective.




Multiregional models
(Chenery-Moses)




Chenery-Moses Model
(Multiregional Model)

« Essentially, also an interregional model.

* Only in this case, interregional trade coefficients are used to estimate
interregional flows (“Chenery-Moses” approach).

Chenery, Hollis B. 1953. “Regional Analysis,” in Hollis B. Chenery, Paul G. Clark and Vera Cao Pinna
(eds.), The Structure and Growth of the Italian Economy. Rome: US Mutual Security Agency, pp. 97-129.

Moses, Leon N. 1955. “The Stability of Interregional Trading Patterns and Input-Output Analysis,” American
Economic Review, 45, 803-832.




Chenery-Moses Model
(Multiregional Model)

Table of Interregional Trade
(or Shipments) of Commodity i

Receiving Region
§ p

@hipping Regi& [1 2

Ratio of commodity i supplies

from region r to all the supplies
of i in region s

p

@ml J

Source: Miller, R., & Blair, P. (2009). Input-Output Analysis: Foundations and

Extensions (2nd ed.). Cambridge: Cambridge University Press. /CARINESQF\\ TTTTT
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Chenery-Moses Model
(Multiregional Model)

Assuming interregional shipments for

commodities i to n are available, Diagonalizing,
- s —
ZIS ot O .-« 0
CIS = F nrs 0 CSS
1 ¢ =
: _ O 0 .- Cn
— rs | — 7S “iv T s
= Cl. C Ti
C}s Supply ratios from r to s for all
" commodities / sectors (1 to n)
rs
crs = “n_
S
Iy




Chenery-Moses Model
(Multiregional Model)

Produce trade proportions matrices for all pairs of regions 1 to p:

Receiving region 4 ~ N\
rs
1 c’ 0 0
S 0
A AN A AN A 2
1 | pll p12 ¢ols alp =
A21 a22 A2s A2D
. c22l e . €
Supplying i ¢ 0 0 ...cr5
region oo L .y =C - ”—J
r ¢rt et &rs &rp
p &Pl gp2 DS epp
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Chenery-Moses Model
(Multiregional Model)

Consider a two-sector, two-region case:

Input Input
coefficients of A7 AS coefficients of
sectors inr sectorsin s
Example:
Coal fired power
80% .--~ plant in region r
.;f:. Technical coefficient of electricity distributor el -
' % ' in r for its purchases of raw energy .-~
o _ Wind power plant in
Electricity Uawaistribution = 0.7 4 -------m-ooos 00 T ?egiong
diStI’ibutOI’ in aT‘T‘ i i i — O 80 x O 7 — O 56 0
region r raw,distribution ' . .

ay, =0.20x0.7=0.14

raw,distribution

a}raw,distribution =0.56 +0.14=0.7




Chenery-Moses Model
(Multiregional Model)

Consider a two-sector, two-region case:

Input Input
coefficients of AT AS coefficients of
sectors inr | | sectorsin s
Chenery-Moses approach:
VY VY TS S TS S
¥ 1 ¥ ~ cCi a Ci a
AT = @ITAT  ATS — gIsAs b ¢7SAS = ( 1,3 él }"s §2>
\ \ C27Az1 (27423
ST T ST T SI' __ ASTAT SS _ ASSAS
AST AT _ €1 11 €1 Qg3 < AT =¢5TA A>” =C”A Say ¢/* = 0.60, then sector 1 and 2 in region s
c - Csr ar Csr ar both source 60% of its product 1 inputs from
2 21 2 Y22 region r.

Say ¢;” =0.50, then sector 1 and 2 in region r .
both source 50% of its product 2 inputs from )
iy e ADB

region s.




Chenery-Moses Model
(Multiregional Model)

Consider a two-sector, two-region case:

Final demand in r fr fs Final demand in s

Chenery-Moses approach: N\ \ Assumes that trade

W W\ proportions are the same for
L\ A final consumers and

rsrs businesses. That is, sector 1 in
€1 f 1 region s sources 60% of its

r inputs of product 1 from region r;

final consumers in region s also
fSS — éSSfS obtain 60% of their product 1
purchases from region r.

fITr — érr‘f"r frs — ¢rsgs > ¢7°f5 = (

SF£S

fSl‘

[l
o>
7))
-
—ry
ﬂ




Chenery-Moses Model
(Multiregional Model)

Consider a two-sector, two-region case:
A?" 0 é?‘?‘ é?‘S X?" f?"
0 AS éS?’ éSS XS fS
A is different in that A” and A® represent input coefficients of each sector j from both regions.

More precisely, AT = AU+$)7T gand AS = AT+9)s

f is also different in that f contains final consumption of each product i from both regions.
More precisely, f* = f"+)7 and S = f+s)s




Chenery-Moses Model
(Multiregional Model)

Consider a two-sector, two-region case:

A?" 0 é?‘?" é?"S X?" f?"
0 AS éS?’ éSS XS fS

x=7Zi+f

x = CAx + Cf
x — CAx = CAx + Cf — CAx
x — CAx = Cf
(I - CA)x =Cf

(I-CA)1I1-CA)x = (I-CA)Icf
x = (I-CA)~Icf

Miller, Ronald E., and Peter D. Blair. Input-Output Analysis: Foundations and Extensions. 2nd ed. Cambridge: cmcm
Cambridge University Press, 2009.




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

Table constructed by IDE-JETRO (originally 30 sectors, 8 regions); See sources below.

Regional Aggregation Sectoral Aggregation
3-Region 3-Sector Aggregation  Industry Sectors
Aggregation Regions Provinces and Municipalities
L . Natural Resources agriculture
North Northeast Hegf)ng]lgngt ‘Jllll’l, erlonmg mining & processing
North Be1:|mg, Tianjin, Hebei, §hand0ng Manufacturing & light industry
South South Hainan, Guangdong, Fujian . .
. . . . Construction energy industry
Central Hunan, Jiangxi, Hubei, Henan, Anhui, . .
Shanxi heavy industry & chemical industry
East Jiangsu, Shanghai, Zhejiang ) COIlStl‘llCth.Il o .
Restof PRC  Northwest Xinjiang, Qinghai, Gansu, Ningxia, Services & Other transportation & telecommunications services
Shaanxi, Inner Mongolia Sectors commercial services
Southwest Tibet, Sichuan, Yunnan, Guizhou, other

Guangxi, Chongqing

Sources:
Okamoto, Nabuhiro and Takeo Ihara (eds.). 2005. Spatial Structure and Regional Development in China. An Interregional Input-Output Approach. Basingstoke, UK: Palgrave Macmillan.

Miller, R., & Blair, P. (2009). Input-Output Analysis: Foundations and Extensions (2nd ed.). Cambridge: Cambridge University Press.
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Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

Given the following interregional trade data (CNY 10,000): One can easily derive c-ratios for each sector (n=3)
Destination Destination
Source North South Rest of PRC Source North South Rest of PRC
North North
Natural Resources 8,442 1,480 67 Natural Resao 0.903 0.099 0.012
Manuf. & Const. 23,826 4,092 330 Manuf. & Cor 0.820 0.083 0.028
Services 6,403 634 33 Services 0.930 0.055 0.009
South South
Natural Resources 847 13,19 296 Natural Resao 0.091 .881 0.055
Manuf. & Const. 4,868 43,87 1,610 Manuf. & Cor 0.168 0.890 0.139
Services 445 10,681 256 Services 0.065 0.924 0.066
ROC ROC
Natural Resources 63 305 5,028 Natural Resa 0.007 0.020 0.933
Manuf. & Const. 345 1,355 9,662 Manuf. & Cor 0.012 0.027 0.833
Services 36 240 3,570 Services 0.00 0.021 0.925
Example:
s
Z
crs =L
l S
Ti
ZNorth,South 634
CNorth,South __ “Services _ — 0.055
Services - T A 1 - Y
TSouth 634 + 10,681 + 240 ki

Services ol ADB




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

Vectors c for all region pairs: Diagonalizing each vector c to form the matrix C,
North South Rest of PRC
Natural Manuf. & Natural Manuf. & Natural Manuf. &
Resources Const. Services Resources const. Services Resources const. Services
North
Natural Resources 0.099 - 0.012 -
Manuf. & Const. - 0.083 - - 0.028 -
Services 0.055 - 0.009
South
Natural Resources 0.091 - - 0.881 - 0.055 -
Manuf. & Const. - 0.168 - - 0.890 - - 0.139 -
Services - 0.065 - - 0.924 - 0.066
ROC
Natural Resources 0.007 - - 0.020 - 0.933 -
Manuf. & Const. - 0.012 - - 0.027 - - 0.833 -
Services - 0.005 - - 0.021 - - 0.925




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

Provided an A matrix for each region:

North South Rest of PRC

Natural Manuf. & Natural Manuf. & Natural Manuf. &
Resources Const. Services Resources Const. Services Resources Const. Services

North
Natural Resources
Manuf. & Const. AN
Services

South
Natural Resources Y
Manuf. & Const. A
Services

ROC
Natural Resources AR
Manuf. & Const.
Services

‘CAREC EE:




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

One can easily multiply CA matrices to get:

North South Rest of PRC
CA matrix Natural Manuf. & Natural Manuf. & Natural Manuf. &
Resources Const. Services Resources Const. Services Resources Const. Services

North - Nat. Res. 4 1) ( 3 s 7\
North - Manuf. & Const. ANrN AN:S AN»R
North - Services
South - Nat. Res. > < > < > <
South - Manuf. & Const. ASN A%S ASR
South - Services \_ 3) \ Y, _ ) )
ROPRC - Nat. Res. f ) q 3) C A
ROPRC - Manuf. & Const. ARN ARS ARR
RoPRC - Services \_ /) \ 3 ) 3)

Recall the A matrix as:

North South Rest of PRC
Natural Manuf. & Natural Manuf. & Natural Manuf. &
Const. Services Const. Services Resol Const. Services

North
Natural Resources 0.113 0.142 0.030
Manuf. & Const. 0173 0.455 0.240
Services 0.046 0.085 0.128
South
Natural Resources 0.136 0.127 0.038
Manuf. & Const. 0.150 0.484 0.246
Services 0.043 0.089 0.133
ROC

Natural Resources 0.146 0.160 0.035 CA R,NESQT\,TF
Manuf. & Const. 0.126 0.383 0.231 AANN\S /
Services 0.040 0.110 0.120 -’




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

Finally, inverting the (I-CA) matrix (per usual Leontief equation):

North South Rest of PRC
. Natural Manuf. & Natural Manuf. & Natural Manuf. &
(I-CA)-1 matrix _ . :
Resources Const. Services Resources Const. Services Resources Const. Services
North - Nat. Res. 1.160933 0.256687 0.095936 0.031191 0.054810 0.026819 0.007237 0.015447 0.008465
North - Manuf. & Const. 0.298253 1.729569 0.403640 0.058142 0.157262 0.086849 0.019579 0.052095 0.031948
North - Services 0.083727 0.169478 1.176839 0.012350 0.029700 0.022090 0.003457 0.008955 0.006007
South - Nat. Res. 0.034415 0.067759 0.032660 1.181372 0.254521 0.111540 0.023399 0.046273 0.024149
South - Manuf. & Const. 0.121690 0.292340 0.163089 0.321483 1.921367 0.502117 0.074143 0.199238 0.122667
South - Services 0.019622 0.043956 0.030815 0.083977 0.193250 1.193661 0.014134 0.036888 0.026680
RoPRC - Nat. Res. 0.003706 0.007703 0.003906 0.008081 0.015674 0.008000 1.195926 0.279571 0.105117
RoPRC - Manuf. & Const. 0.010181 0.024355 0.013633 0.017368 0.048039 0.026749 0.206355 1.570179 0.349448
RoPRC - Services 0.002194 0.004985 0.003305 0.004479 0.011119 0.008337 0.073132 0.192516 1.169445

This Leontief inverse matrix can now be used to evaluate total impacts of exogenous demands f in any region.




Chenery-Moses Model
(Multiregional Model)

Numerical illustration using People’s Republic of China’s (PRC) Multiregional Input-Output Table for 2000

As an example, separately evaluate the case when each demand for each sector in each region is “100” (=100x10,000 CNY).

Regional impacts of 1,000,000 CNY worth of demand for each product in every region, PRC
(in 10,000 CNY)

North South Rest of PRC
. Natural Manuf. & Natural Manuf. & Natural Manuf. &
Impacts by region ¥ _ _ _
Resources Const. Services Resources Const. Services Resources Const. Services
North 140.22 181.02 156.83 24.26 39.60 21.84 [ 5.30 15.86 6.63 ]
South [ 30.31 73.20 32.85] 141.74 214.88 168.67 19.35 57.54 28.23
Rest of PRC 2.72 6.72 3.07 5.80 12.57 7.47 137.79 171.22 150.54

Total 173.25 260.94 192.74 171.80 [ 267.05 ] 197.98 162.44 244.62 185.40




SECTION SUMMARY
Multiregional models

* The “Chenery-Moses” approach enables interregional input-output analysis
when users only have two types of information:

a. Trade between and among regions; and
b. Input coefficients in each region

* This approach however also carries the same assumptions as regional
supply percentages (that all users of the same product obtain supplies from
other regions in the same proportions).

* Nevertheless, the analysis can be informative as it follows trade patterns of
re%lonal economies. For example, changes in the density of trade flows
between any two pairs of regions (or economies) can change interregional
iInput coefficients, and therefore the magnitude of potential spillovers.




Hands-on exercises

Please open the Exercises tab of the excel workbook for
Day 2 Input-Output Models at the Regional Level
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The Dataset

» Economies (G=0)
* People’s Republic of China (PRC)
Kazakhstan (KAZ)
Kyrgyz Republic (KGZ)
Pakistan (PAK)
Mongolia (MON)
Rest of the world (RoW)

« Sectors (N=5)
* Primary
» Low-technology manufacturing sectors
« Medium-to-high technology sectors
» Business services
* Personal and public services




The Dataset

 There are 6 given input coefficient (A) matrices for year 2019.

Economy name (CODE) \

[ People's Republic of China (PRC)

[ Primary Low-technology Medium- to high- Business servic Personal anﬂ—o Purchasmg sectors
rimary : 0.097 0.069 0.012
Low-technology manufa 0.291 0.115 0.071
Medium- to high-technol 0.214 0.464 0.079
Business services 0.144 0.142 0.269
PersonaII and public sen 0.020 0.022 0.040
Selling sectors A matrix (undistributed)

Respective arrays are pre-named.
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The Dataset

A matrices are named for convenience.
* A_PRC

Screenshot:
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p
® A ROW 3 The following AWgatrices are available for five economies and rest of the world. Each A matrix is pre-named as "A_[economy code]".
— 4
5
6 People's Republic of China (PRC)
7 Primary Low-technology Medium- to high: Business servict Personal and public services
8 Primary 0.113 0.097 0.069 0.012 0.005
] Low-technology manufs 0.118 0.291 0.115 0.071 0.093
10 Medium- to high-techno| 0.101 0.214 0.464 0.079 0.192
11 Business services 0.079 0.144 0.142 0.269 0.205
12 Personal and public ser| 0.014 0.020 0.022 0.040 0.133
13
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The Dataset

e Gross trade (in million US$) within and across economies are also
given for 2019.

(in million $) Receiving economy

Kazakhstan Kyrgyz Mongolia Pakistan People's Rest of the Total G rOSS O utp ut (X) by
Supplying economy & sector Republic Rel():uhl?lic of world
ina
sector and economy
Primary 25,459 96 1 0 3,290 36,347 65,194
Low-technology manufa 31,125 301 25 0 261 1,223 32,936
Kazakhstan Medium- to high-technel 13,077 369 1 0 5,102 11,479 30,029 P re-nam ed as Xx al |
Business services 120,693 17 9 0 1,622 5,949 128,290 -
Personal and public sen 35,100 0 0 0 26 76 35,202
Primary 124 3,215 0 0 32 425 3,797
Kyrgyz Low-technology manufa 52 3,552 0 0 15 310 3,930
Republic Medium- to high-technol 68 1,159 0 0 6 938 2,172
Business services 27 6,571 1 0 84 845 7,528
Personal and public ser 0 1,704 0 1 19 177 1,901
Primary 0 - 2,307 - 4,109 2,315 8,731
Low-technology manufa 2 0 5,683 0 183 256 6,124
Mongolia  Medium- to high-technol 0 0 773 - 107 242 1,122
Business services 2 0 6,755 0 608 547 7,912
Personal and public ser 0 0 2,501 0 11 30 2,542
Primary 9 0 0 84,628 157 804 85,597
Low-technology manufa 5 1 4 95,396 1,071 16,377 112,855
Pakistan Medium- to high-technol 9 2 1 33,962 633 1,722 36,330
Business services 2 0 1 154,800 283 2,332 157,419
Personal and public sen 1 1 0 41,656 145 2,048 43,850
Primary 149 33 131 167 2,439,701 25,485 2,465,667
People's Low-technology manufa 1,868 346 805 2,924 11,003,925 750,060 11,759,928
Republic of  Medium- to high-technol 5,328 872 1,470 7,518 11,210,572 1,643,389 12,869,149
China Business services 705 164 288 696 9,736,102 206,384 9,944,339
Personal and public sen 1 11 7 230 6,479,073 15,073 6,494,395
Primary 3,665 115 221 8,258 430,979 7,808,665 8,251,803
Rest of the Low-technology manufa 7,707 670 1,409 7,764 269,735 24,564,320 24,851,605
world Medium- to high-technol 23,346 1,872 2,586 16,092 1,291,393 21,343,850 22,679,139 ‘CAREC AD
Business services 8,590 653 2,047 3,841 407,177 56,826,604 57,248,912 \ INRHTUTE B
Personal and public ser 70 163 245 3,933 82,106 22,598,516 22,685,034




D102 = fx

ltem 1: Calculate T for all i and s.

T is the total amount of product i received by economy s.

'l Day 02: Input-Output Models at the Regional Level

96 Exercises

97 Please fill out the yellow-shaded areas.

98

99 1. Calculate the total amount T of product i to n (i.e., from primary to personal and public services) received in each economy/region.

100

101 Kazakhstan Kyrgyz Republic Mongolia Pakistan People's Republ Rest of the world
102 Primary | |

103 Low-technology manufacturing

104 Total Medium- to high-technology manufacturing

105 Business services

106 Personal and public services

107

108

109 2. Calculate the elements in the proportions matrix C. These elements should refer to economy / region s's (column) share to the total consumption of regiol
110 As a check, proportions cannot exceed 100%. Each column should total to 100% multiplied by the number of sectors (n = 5).

111

112 Kazakhstan Kyrgyz Republic Mongolia Pakistan People's Republ Rest of the world
113 Primary

114 Low-technology manufacturing

115 Kazakhstan Medium- to high-technology manufacturing

116 Business services



rs

[ ] Z. ol -
Item 2: Calculate ¢;> = — for all i and pairs of s.
L
c is the proportion of product i received by economy s from r.

'l Day 02: Input-Output Models at the Regional Level

109 . Calculate the elements In the proportions matrix C. hese elements should reter to economy / region s's (column) share to the total consumption ot regiol
110 As a check, individual proportions cannot exceed 100%. Each column should total to 500% [or 100% multiplied by the number of sectors (n = 5)].
174

112 Kazakhstan Kyrgyz Republic Mongolia Pakistan People's Republ Rest of the world
113 Primary |

114 Low-technology manufacturing

115 Kazakhstan Medium- to high-technology manufacturing

116 Business services

117 Personal and public services

118 Primary

119 Low-technology manufacturing

120 Kyrgyz Republic Medium- to high-technology manufacturing

124 Business services

122 Personal and public services

123 Primary

124 Low-technology manufacturing

125 Mongolia  Medium- to high-technology manufacturing

126 Business services

127 Personal and public services

128 Primary

129 Low-technology manufacturing

12N DPalkictan Madiiim_ ta hinh_tarhnalam: maniifantiirina
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ltem 2: Calculate ¢/* = 2 for all i and pairs of s.

c is the proportion of product i received by economy s from r.

: Kazakhstan public Mongolia Pakistan People's Reput Rest of the world KAZKGZ _ —0
Primary 087 ) 0.00 0.00 primary Yo of
Low-technology manu 0.76 0.00 0.00 )
cKAZKAZ : i 0.31 J . . 0.00 Kazakhstan in the supply
Business services 0.93 0.00 0.00 0.00 0.00 .
Personal and public s J 0.00 0.00 0.00 0.00 . of primary products to
Primary ) 0.93 0.00 0.00 0.00 0.00 H
KGZ KAZ ) Low-technology manu | 0.73 0.00 0.00 0.00 0.00 Kyrgyz RepUbIIC
C ’ 0.00 0.27 0.00 0.00 0.00 0.00 (abOUt 28%)
Business services 0.00 0.89 0.00 0.00 0.00 0.00
Personal and public s 0.91 0.00 0.00 0.00
Primary 0.00 0.87 0.00 0.00
Low-technology manu 0.00 0.72 0.00 0.00
CMON’KAZ enge ia Aedium—to-high-icehn 0.00 0.00 0.16 0.00 0.00
Business services 0.00 0.00 0.74 0.00 0.00
Personal and public se 0.00 0.91 0.00 0.00 .
Primary 0.00 0.00 0.91 0.00 Cﬁlﬁg’,}figl;lv = % of PRC in
Low-technology manu | 0.00 0.00 0.90 0.00 .
PAK,KAZ Pakistan 0.00 0.00 0.00 0.59 0.00 the supply of primary
C B
usiness services 0.00 0.00 0.00 0.97 0.00
Personal and public se 0.00 0.00 0.91 0.00 products to rest of the
Primary 0.01 0.05 0.00 0.85 World
PRC KAZ Pecwplg's Low-technology manu d 0.07 0.10 0.03 0.98
C ’ 0.13 0.20 0.30 0.13 0.90 (abOUt 7 1%)
Business services 0.01 0.02 0.03 0.00 0.96 '
Personal and public se 0.01 0.00 0.01 0.99
Primary 0.03 0.08 0.09 0.15
Low-technology manu . 0.14 0.18 0.07 0.02
CROW’KAZ 0.56 0.44 0.54 0.28 0.10
Business services 0.07 0.09 0.22 0.02 0.04
Personal and public se 000 J 0.09 0.09 0.09 0.01

€ IN§TITUTF B




ltem 3-4: Assumptions of the
Chenery-Moses model

 Recall that the Chenery-Moses model operationalizes the interregional
wgut—output model if the following data are given:

Input coefficients matrix at the regional (or national level)

Cross-regional (or international) trade flows are provided by
sector/product

Assumes that:

* Input coefficients at the national level reflect the average purchases of
all subregions from all sources.

« All purc.hasin% sectors in the economy (or region) s purchase the same
proportion of their supply of commodity /from region r.




ltem 5: Arranging the A matrices




ltem 5: Arranging the A matrices

Simply use name of the array to retrieve the corresponding A matrix. Do not forget to use CTRL+SHIFT+ENTER.

X179 s fx

C Virtual Workshop on Input-Output Analysis
PP ut-Output Models at the Regional Level

155 5. Arrange all A matrices in diagonal blocks (i.e., place zeroes elsewhere). Rename this matrix as "A_global".

156

157 Kazakhstan Kyrgyz Republic

158 Primary Low-technology Medium- to high- Business service Personal and pu Primary Low-technology 1 Medium- to hig Business ser Personal and Pt
159 Primary 0.13 0.06 0.16 0.01 0.01 - - - - -
160 Low-technology manufz 0.03 0.07 0.01 0.05 0.09 - - - - -
161 Kazakhstan = Medium- to high-technc 0.09 0.15 0.11 0.05 0.06 - - - - -
162 Business services 0.21 0.16 0.20 0.24 0.27 - - - - -
163 Personal and public ser 0.00 0.00 0.00 0.00 0.01 - - - - -
164 Primary - - - - -

165 Low-technology manuf: - - - - -

166/ Kyrgyz Republi Medium- to high-technc - . . . .

167 Business services - - - - -

168 Personal and public ser - - - - -

169 Primary - - - - - - - - - -
170 Low-technology manuf: - - - - - - - - - -
171 Mongolia Medium- to high-technc - - - - - - - - - -
172 Business services - - - - - - - - - -
173 Personal and public ser - - - - - - - - - -
174 Primary - - - - - - - - - -
175 Low-technology manufz - - - - - - - - - -
176/ Pakistan Medium- to high-technc - - - - - - - - - -
177 Business services - - - - - - - - - -
178 Personal and public ser - - - - - - - - - -
179 Primary - - - - - - - - - -
180| People's Low-technology manuf: - - - - - - - - - -

181 Republicof  Medium- to high-technc - - - - - - - - - -

101 China DiininAans aaminan




ltem 6: Preparing the C matrix

CKAZ,KAZ

CKGZ,KAZ

CMON,KAZ

CPAK,KAZ

CPRC,KAZ

CROW,KAZ

* From item 2, you have:

10.8697

0.764
0.313

0.928

10.998-

CMON,KGZ

CPAK,KGZ

CPRC,KGZ

CROW,KGZ

CKAZ,MON

CKGZ,MON

CMON,MON

CPAK,MON

CPRC,MON

CROW,MON

CKAZ,PAK

CKGZ,PAK

CMON,PAK

CPAK,PAK

CPRC,PAK

CR OW,PAK

CKAZ,PRC

CKGZ,PRC

CMON,PRC

cPAK,PRC

CPRC,PRC

cROW,PRC

C

C

C

C

C

C

KAZ,ROW

KGZ,ROW

MON,ROW

PAK,ROW

PRC,ROW

ROW,ROW

@ .0:
\‘\ :%:;/.




ltem 6: Preparing the C matrix

/
éK AZ,KAZ

éKGZ,KAZ

éMON,KAZ

éPAK KAZ

éPRC,KAZ

éROW,KAZ

(.

Diagonalizing each c-vector,

0.869

0

éMON,KGZ

éPAK,KGZ

éPRC,KGZ

éR OW,KGZ

0

0.998

éMON,MON

éPAK,MON

éPRC,MON

éROW,MON

éKAZ,PAK

éK GZ,PAK

éM ON,PAK

éPAK ,PAK

éPRC,PAK

éROW,PAK

KAZ,PRC

KGZ,PRC

MON,PRC

PAK,PRC

PRC,PRC

ROW,PRC

éKAZ,ROW

éKGZ,ROW

éMON,ROW

éPAK,ROW

éPRC,ROW

¢ROW,ROW
/




ltem 6: Preparing the C matrix

G189 2 Ix

e

191
192 6. Arrange c vectors into a C matrix. For ease, other submatrices are filled out for you. Try to fill in only blank matrices (in yellow shade). Rename the entire matrix as "C_matrix".

193

194 Kazakhstan Kyrgyz Republic

195 Code for economies: 1 1 1 2 2 2 3 3
196 Code for sectors: 1 2 3 4 5 1 2 3 4 5 1 2
197

198

199 Kazakhstan

200

201

202

203

204 Kyrgyz Republic
205

206

207

208

209 Mongolia

210

20

212

213

214 Pakistan

215

216

217

218 People's

219 Republic of

220 China

221

222

223

=N
-
N
N

IN 2D WON_2APRPON_LCOPRPON_L2POORDWON_2ODWON =
'
'
'
o
o
o
1
'
'
'
o
o
o
'
'
'

Rest of the




Iltem /: Leontief inverse

i Day 02: Input-Output Models at the Regional Level

223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243|
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

2 - 0.19 - - - - 0.14 - - - 0.18 - - - - 0.07 -
‘ﬁflgof the 3 ) B 0.56 N N N ) 0.44 ) . B 0.54 N N N B 0.28
4 B - - 0.07 - - B - 0.09 - - - 0.22 - o - - 0
5 - - - - 0.00 - - - - 0.09 - - - 0.09 - - -
7. Calculate the Leontief inverse matrix, (I-CA)" of the multiregional input-output model. Feel free to use the named arrays for each component. Rename the resulting matrix as "L_MRIO."
Kazakhstan Kyrgyz Republic Mongolia Pakistan
Primary Low-technology | Medium- to high-' Business service Personal and put Primary Low-technology r Medium- to higl Business ser Personal and Primary Low-technolo Medium- to hi Business ser Personal and Primary Low-technolo Medium- to hi Business

Kazakhstan

Primary

Low-technology manufacturing

Medium- to high-technology manufacturing
Business services

Personal and public services

Primary
Low-technology manufacturing

Kyrgyz Republi Medium- to high-technology manufacturing

Business services
Personal and public services

Mongolia

Primary | 1
Low-technology manufacturing

Medium- to high-technology manufacturing

Business services

Personal and public services

Pakistan

Primary

Low-technology manufacturing

Medium- to high-technology manufacturing
Business services

Personal and public services

People's
Republic of
China

Rest of the
world

Primary

Low-technology manufacturing

Medium- to high-technology manufacturing
Business services

Personal and public services

Primary

Low-technology manufacturing

Medium- to high-technology manufacturing
Business services

Personal and public services

8. Use the following formula to derive the *undistributed* final demand in each economy (or region).
f=C1(1-CA)x,

Economy/Regic_Sector

Undistributed final demand in the economy/region (in million $)
(i.e., final consumption in economy of outputs produced from all regions)

Primary 12,528.8

Memo: Distributed final demand f(l
Final demand fSummation vector

20,368

1



Iltem /: Leontief inverse

L_MRIO = MINVERSE(MUNIT(30)-MMULT(C_matrix,A global))




ltem 8: Deriving the final demand

x = (I - CA)~Icf

f=C1(I1-CA)x,

N

MMULT (MINVERSE(C matrix), MMULT(MUNIT(30)-MMULT(C matrix,A global),x all))

o /
N

f vector




ltem 8: Deriving the final demand

D269 - Ix

v

ADB-CAREC Virtual Workshop on Input-Output Analysis
'f Day 02: Input-Output Models at the Regional Level

264 8. Use the following formula to derive the *undistributed* final demand in each economy (or region).
265 f=C1(I-CA)x,

266

267 Undistributed final demand in the economy/region (in million $)
268 Economy/Regio Sector (i.e., final consumption in economy of outputs produced from all regions)
269 Primary i
270 Low-technology manufacturing

271 Kazakhstan Medium- to high-technology manufacturing
272 Business services

273 Personal and public services

274 Primary

275 Low-technology manufacturing

276 Kyrgyz Republic Medium- to high-technology manufacturing
277 Business services

278 Personal and public services

279 Primary

280 Low-technology manufacturing

281 Mongolia Medium- to high-technology manufacturing
282 Business services

283 Personal and public services

284 Primary

285 Low-technology manufacturing

286 Pakistan Medium- to high-technology manufacturing
287 Business services

288 Personal and public services

289 Primary

290 People's Low-technology manufacturing

291 Republic of Medium- to high-technology manufacturing
292 China Business services

293 Personal and public services

294 Primary

295 Rest of the Low?technolo.gy manufacturing .
296 world Medium- to high-technology manufacturing

297/ Business services



ltem 9: Implementing the baseline MRIO model

x = (I — CA)~Icf]|

=MMULT (L_MRIO|{MMULT(C_matrix,f_vector)))




ltem 9: Implementing the baseline MRIO model

02: Input-Output Models at the Regional Level

299

300

301 9. To check if the model set up is correct, evaluate the estimated final demand in the Chenery-Moses (multiregional) model. Check its consistency with the baseline output levels.
302 x = (I—- CA)~Icf.

303 (in million $)
304 Economy/Regio Sector Model output (x) Baseline output (_Difference

305 Primary 65,194 65,194
306 Low-technology manufacturing 32,936 32,936
307 Kazakhstan Medium- to high-technology manufacturing 30,029 30,029 Sl
308 Business services 128,290 128,290
309 Personal and public services 35,202 35,202
310 Primary 3,797 3,797
311 Low-technology manufacturing 3,930 3,930
312 Kyrgyz Republic Medium- to high-technology manufacturing 2172 2172
313 Business services 7,528 7,528 | _|
314 Personal and public services 1,901 1,901
315 Primary 8,731 8,731
316 Low-technology manufacturing 6,124 6,124
317 Mongolia Medium- to high-technology manufacturing 1,122 1,122
318 Business services 7,912 7,912
319 Personal and public services 2,542 2,542
320 Primary 85,597 85,597
321 Low-technology manufacturing 112,855 112,855
322 Pakistan Medium- to high-technology manufacturing 36,330 36,330
323 Business services 157,419 157,419
324 Personal and public services 43,850 43,850
325 Primary 2,465,667 2,465,667
326 People's Low-technology manufacturing 11,759,928 11,759,928
327 Republic of Medium- to high-technology manufacturing 12,869,149 12,869,149
328 China Business services 9,944,339 9,944,339
329 Personal and public services 6,494,395 6,494,395
330 Primary 8,251,803 8,251,803
331 Rest of the Low-technology manufacturing 24,851,605 24,851,605
332 Medium- to high-technology manufacturing 22,679,139 22,679,139

world



Item 10: Experimenting with the model

SUM 3 X Vv fx =

333 Business services 57,248,912 57,248,912 -

334 Personal and public ser 22,685,034 22,685,034 -

335

336

337 10. Use the model above to evaluate only the final demand in Kazakhstan for primary sector products (i.e., place zeroes elsewhere).
338 Thatis, retain the corresponding value of Kazakhstan's primary sector in the (undistributed) final demand vector and assume all else to be zero.
339 (in million $)

340 Economy/Regic Sector Final demand __ Outputimpacts

341| Primary l

342 Low-technology manufacturing

343 Kazakhstan ~ Medium- to high-technology manufacturing

344 Business services Conditional Formatting
345 Personal and public services

346 Primary

347 Low-technology manufacturing

348 Kyrgyz Republi Medium- to high-technology manufacturing

349 Business services

350 Personal and public services

351 Primary

352 Low-technology manufacturing

353 Mongolia Medium- to high-technology manufacturing

354 Business services

355 Personal and public services

356 Primary

357 Low-technology manufacturing

358 Pakistan Medium- to high-technology manufacturing

359 Business services

360 Personal and public services

361 Primary aF
362 People's Low-technology manufacturing

363 Republic of Medium- to high-technology manufacturing

364 China Business services

365 Personal and public services

366 Primary

367 Rest of the Lowjtechnolt{gy manufacturing )

368 world Medium- to high-technology manufacturing

369 Business services

370 Personal and public services

371

372 How much is the local (or domestic) impact to Kazakhstan? I:l
373




Item 10: Experimenting with the model

Outputs required to satisfy current final demands in Kazakhstan for primary products.

(in million $)
Economy/Regic Sector Final demand  Output impacts -
Primary 12,529 12,420
Low-technology manufa - 441 . .
Kazakhstan  Medium-to high-techno - 447 > Impact to domestic economy = $16.6 billion
Business services - 3,288
Personal and public ser - 38
Primary - 99 <
Low-technology manufe - 4
Kyrgyz Republii Medium- to high-techno - 6
Business services - 29
Personal and public ser - 0
Primary - 0
Low-technology manufz - 0
Mongolia Medium- to high-techno = 0
Business services - 0
Personal and public ser - 0
Primary - 6
Low-technology manufz - 1
Pakistan Medium- to high-techno = 1 H —_ il
peatum- fo hian-t : 1 - Impact to external economies = $7.0 billion
Personal and public ser - 0
Primary - 136
People's Low-technology manufs - 185
Republic of Medium- to high-techno - 533
China Business services - 185
Personal and public ser - 28
Primary - 2,253
Low-technology manufz - 586
:s:td"fme Medium- to high-techno ; 1,634
Business services - 1,295
Personal and public ser - 69




ltem 11: Disaggregating the impacts per final demand

=MMULT (|L_MRIO),
MMULT (C_matrix),
[ IF(ROW(1:30)=TRANSPOSE(ROW(1:30)),f_vector,0))) |

Notice that the first column of the resulting matrix is the same as the column vector result in the previous item.




ltem 11: Disaggregating the impacts per final demand

0419 - fx TRUE
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REC Virtual Workshop on Input-Output Analysis
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380 11. Evaluate all final demands simultaneously. Hint: Diagonalizing the (undistributed) final demand vector (f_vector), before premultiplying with the Leontief inverse (array: L_MRIO) and C_matrix.
381 £ = (1- CA)"Icf.
382 (in million $)
383 Kazakhstan Kyrgyz Republic
384 Supplying econc Sector Primary Low-technology n Medium- to high-t Business service Personal and pub Primary Low-technology n Medium- to higt Business sen Personal and Pr
385 Primary
386 Low-technology manufacturing
387 Kazakhstan Medium- to high-technology manufacturing
388 Business services
389 Personal and public services
390 Primary
391 Low-technology manufacturing
392 Kyrgyz Republic Medium- to high-technology manufacturing
393 Business services
394 Personal and public services
395 Primary
396 Low-technology manufacturing
397 Mongolia Medium- to high-technology manufacturing
398 Business services
399 Personal and public services
400 Primary
401 Low-technology manufacturing
402 Pakistan Medium- to high-technology manufacturing
403 Business services
404 Personal and public services
405 Primary
406 People's Low-technology manufacturing

407 Republic of Medium- to high-technology manufacturing

am—— P R




ltem 11: Disaggregating the impacts per final demand

(in million 8) Source of Demand (columns)
Ki Kyrgyz Republic Mongolia Pakistan People’s Republic of China Rest of the world
Supplying ect Sector Primary L Medium- (o higl Business servi Personal and p Primary L Medium-1o hi Business s¢ Personal an Primary ___Low-technol Medium- o Business s'Personal an Primary __Low-technol Medium- o Business s'Personal and Primary __Low-technolg Medium- o hig Business servi Personal and g Primary L Medium- 1o high Business servic Personal and publ

Low-technolegy mant
Kazakhstan Medium-to high-techi
Business services
Personal and public ¢
Primary
Low-technolegy mant
Kyrgyz Reput Medium- to high-techi
Business services
Personal and public ¢
Primary
Low-technolegy mant
Mongolia Medium- to high-techi
Business services
Personal and public ¢
Primary
Low-technolegy mant
Pakistan Medium- to high-tech
Business services
Personal and public ¢

Primary 101 191 139 34 23
People's Low-technology mant 7 1,067 328 123 82
Republic of  Medium- to high-techi 147 895 1,550 246 165
China Business services 72 450 384 257 79
Personal and public £ 10 70 65 21 17
Primary
Low-technolegy mant
Rest of the
world Medium- to high-techi

Business services
Persanal and public ¢

How much production was contributed by People's Republic of China
PRC) to satisfy the final demand in Mongolia?

PRODUCER > ROW > WHICH ECONOMY? > PRC ; WHICH SECTOR? > ALL

DEMAND > COLUMN > WHICH ECONOMY? > MON ; WHICH SECTOR? > ALL

Answer: $6.593 billion

'\CARN%ET%%\,STES‘ ADB




ltem 12: Scenario Analysis

Find the change (Af) in final demands. Name this vector as “f change”.

B434 : fx  11B. For simplicity, the results above (in no. 11) are aggregated to the economy-level.

A B (€ D E 7 G H | J K L M N 0] P Q

ADB-CAREC Virtual Workshop on Input-Output Analysis

[l Day 02: Input-Output Models at the Regional Level

482 12. Consider the following scenario. Final demands in each economy and region were projected to have changed in the following year due to the pandemic. The rates of change are provided below.
483 For simplicity, assume that the growth/decline in each economy's final demands is uniform across all types of products. What would be the overall impact of this scenario?
484

485 Economy/region % Growth (Decline) in Final Demand

486 Kazakhstan -3%

487 Kyrgyz Republic -9%

488 Mongolia -5%

489 Pakistan -1%

490 People's Republic of Ct 2%

491 Rest of the world -3%

492 Source: World Bank Development Indicators (accessed February 25, 2022)

493

494

495

496 Determine the change in final demand levels from the baseline. Use the undistributed final demand.
497

498 Economy Sector % Change in fir Change in final demand, 2019 - 2020 (in million $)
499 Primary -3%

500 Low-technology manufi -3%

501 Kazakhstan = Medium- to high-technc -3%

502 Business services -3%

503 Personal and public sel -3%

504 Primary -9%

505 Low-technology manufi -9%

506 Kyrgyz Republi Medium- to high-technc -9%

507 Business services -9%

508 Personal and public sel -9%

509 Primary -5%

510 Low-technology manuf; -5%

511 Mongolia Medium- to high-techn¢ -5%

512 Business services -5%

513 Personal and public sel -5%

514 Primary -1%

515 Low-technology manufi -1%

516 Pakistan Medium- to high-technc -1%

517 | Business services -1%



ltem 12: Scenario Analysis

Find the changes in output (AX) using the Chenery-Moses model.

D535 - fx
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REC Virtual Workshop on Input-Output Analysis

nput-Output Models at the Regional Level

530 Diagonalize the computed change in final demands, then evaluate the total impacts to all regions using the Chenery-Moses (multiregional) model.
531 Hint: Use the same formula as no. 11, but replace f_vector with f_change.

532

533 Kazakhstan
534 Supplying econc Sector Primary Low-technology n Medium- to high-1Business service:Personal and puk Primary Loy
535 Primary

536 Low-technology manufag¢turing

537 Kazakhstan Medium- to high-technolppgy manufacturing

538 Business services

539 Personal and public services

540 Primary

541 Low-technology manufag¢turing

542 Kyrgyz Republic Medium- to high-technolpgy manufacturing

543 Business services

544 Personal and public services

545 Primary

546 Low-technology manufa¢turing

547 Mongolia Medium- to high-technolpgy manufacturing

548 Business services




ltem 12: Scenario Analysis

Key results:

« Sum of the resulting matrix = change in output in the world economy (or $3.5 trillion)
from 2019-2020.

« PRC’s modest ?rovvth iIn demand cushioned some negative impacts in other
economies, but not enough to pull production up to a positive territory.

« Kyrgyz experienced the highest loss in output in % terms.

Output impacts from decline in final demands in each economy/region

Baseline output ($ min.) Change in output ($ min.) % Change

Kazakhstan 291,651 (7,167) -2.5%
Kyrgyz Republic 19,327 (1,358) -7.0%
Mongolia 26,432 (710) -2.7%
Pakistan 436,051 (4,770) -1.1%
People's Republic of China 43,533,477 586,114 1.3%

Rest of the world 135,716,493 (4,095,674) -3.0%




Summary

* Input-output models may be adjusted to reflect production
characteristics of a specified economic territory.

« Data are more limited at lower levels (e.g., subnational territories,
cities, etc.). Nonsurvey techniques partially address this difficulty
but must be applied with caution.

* Economic spillovers may be estimated through interregional
models.




