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Authors: Lester D. Taylor, H.S. Houthakker

® Original editions sold 2500 copies and were among the most highly cited books in the field of demand
theory

® Taylor and Houthakker are two of the most well-known scholars in the field of demand analysis and
consumption behavior, and pioneered dynamic consumption models that have been workhorses of applied
econometrics for over 40 years

® Most extensive coverage of price and income elasticities in relation to consumer demand to be found in any
publication

® Introduces models that will help economists and industry specialists to forecast future price elasticities

® Stands at crossroads of economics and psychology, appealing to diverse audience
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Overview

Authors: Lester D. Taylor

® Investigates consumer behavior beyond the conventional price and income elasticities
#® Provides in-depth statistical analysis of consumer spending and behavior

® Examines the USallocation of expenditures amongst different categories of consumption!
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Focus and contributions

Taylor’s non-traditional approach to the analysis of consumer behaviour
An “almost entirely statistical and mathematical” approach

May be consistent with a variety of preference structures: neoclassical,
lexicographical, hierarchical, etc.

Direct and indirect interrelationships between all consumer expenditures

“Sufficient stability exists in expenditure interrelationships that intra-budget
coefficients can be taken as stable characteristics of household consumption
behaviour” (Taylor, 2014, p. 165)

Estimate Taylor's model (its extended version) for the EU and individual
EU countries

Modify to properly incorporate household budget constraint
Closed-form expressions for price and income elasticities
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Focus and contributions

Integrate the modified Taylor’'s micro-model with the Leontief’s input-
output quantity framework
Circular consumption-production-income propagation impacts

Extension of Miyazawa and Masegi (1963, Metroeconomica) approach
(see also Miyazawa (1960, QJE; 1968: HJE; 1976)

Integration of an 10 macro-model with any micro-model of consumption demand

Analysis of consumer price impacts: novel multiplier matrices showing the
Impacts of consumer price changes on income, consumption, and production

lllustrative distributional analysis of higher energy prices
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Taylor’'s consumer expenditure model

Run OLS regressions: epi = Gi+ Z ﬁijehj +Yiyp +up foralli=1,....g
J#1
Evaluate eq. (1) at the fl gl EH gu ' glﬂ
E .
observed_mean values _ 2 =7, €= '2 B-= _21 :’-"3 _25 Candy =
of the variables: ; : : : :
_Eg_ hgg, _ﬁgl ﬁgz ﬁgg_

B is the matrix of intra-budget coefficients
e=¢+Be+yy
e=I-B) ! (¢+yy).

Structural form:

Reduced-form:

Consumption expenditure multiplier matrix, or the Taylor inverse: T = (I - B)!

1

(2)

3)
(4)
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Taylor’'s consumer expenditure model

Exogenous (or autonomous) expenditures, £'s:

Consistent with Maslovian hierarchy of needs (physiological needs, security, love, self-esteem,
and self-actualization)

Largest (autonomy) for basic needs and security: housing, food, health, personal insurance
Endogenous expenditures reflect overlaps & interactions across Maslowian hierarchy of needs

Akin to necessary/subsistent expenditures within LES demand model (Klein & Rubin, 1947-48)
Independent of household income and endogenous expenditure interdependencies (B=0)

Negative ¢: basic needs are “funded” by “selling” non-vital (more luxurious) goods

Internal structure of consumption:

Intra-budget coefficients matrix, B
Total expenditure multiplier matrix, or Taylor inverse: T =1+ B + B% + B3 + ---
Complex spillover and feedback spending effects among consumption categories

Pressure or “self-energy” pushes consumption beyond available total expenditure (income)
Akin to unbounded utility in traditional demand theory
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Internal structure of the EU consumption

EU HBS 2010 and 2015 waves, plus Austrian microdata for 2009-2010 and 2014-2015

Instead of single constant, we use country dummies

epi = Zr: ¢! Dy + Z Bijenj + viyp +up;  foralli=1,....4, (5)
J#1

The corresponding reduced form, with country relative size/weights w:

e=I-B)(Zw+yy), (6)
Z = [¢1¢? -+ ¢ is the g X ny, matrix of exogenous expenditures
All expenditures and net income are expressed per adult equivalent
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Internal structure of the EU consumption expenditures

Table 1: Estimated coefficients of the intra-budget regressions for EU, 2015

Consumption Intra-budget coefficients matrix B . - -
category cl c2 3 (=) [~ =13 o7 8 [==] clo cll
Coefficients of intra-budget OLS regressions
cl FoodMNalcBug - 02001 01075 -0.0145 00395 00327 00022 01229 00224 00034 0.0564
€2 AlcBveTbe 00653 -  -00058 00125 00028 -00015 00012 00857 00012 00374 -0.0034
3 ClothFowr 00806 -00134 - 00003 00294 00089 00066 01851 0.0316 01058 D0.0556
¢4 HousWtrElc 00587 01416 00016 -~ 00674 00201 00071688 oo0001 00436 00149
5 FurnshHegp 0.1132 00242 01129 0.0513 - 0.0279 00082 01210 00300 0.0397 0.0625
o6 Health 00643 -00093 00234 00105 00192 - 00001 00259 00192 00045 0.0309
7 Transport 00327 00551 01300 -00277 00419 00006 -~ [JOISESE 00423 02717 0.0969
8 Communicat 00097 00209 00194 00128 00033 00011 00031 - 00050 00145 00136
8 RecrestCult 00969 00154 01826 00001 00454 00421 00125 02728 - 01391 0.0740
10 RestrntHotl 00047 01576 01944 00159 00191 00031 00255 032546 00443 - 0.0580
11 MiscGSEduc 01218 -00224 01601 00085 00471 00339 00143 03739 00369 00909 -
Coefficients of intra-budget WLS regressions

¢l FoodNalcBvg - 01775 00889 -00277 00526 00337 00022 01113 00263 -00157 0.0611
€2 AlcBveTbe 00527 -  -00039 00125 00022 00010 00017 01056 00014 00379 -0.0043
3 ClothErwr 00488 -00072 - 00020 00281 00141 00074 02139 00309 00941 00417
4 HouswrrElc  |JOMIBRW 01306 00115 - 00478 00287 -00100 NGEE 00041 00517

5 EurnshHegp 01105 00153 01077 00318 - 00327 00081 01311 00369 00234

o6 Health 00449 00045 00343 00121 00207 -  -00017 00199 00199 00066 0.0294
¢7 Transport 00249 00641 01540/ -00391 00436 00141 - [JEEEE 00222 03819 00761
€8 Communicat 00062 00201 002182 00135 00035 00008 00034 - 00057 00125 00101
9 RecreatCult 00855 00152 01836 00042 00572 00488 00121 03886 - 01313 00629
10 RestrntHotl 00192 01562 02102 00200 00136 00061 00390 032747 00494 - 0.0402
11 MiscGSEduc 01298 -00305 O0.1616 -00060 00726 00469 00142 03815 0.0410 0.0698

Note: There are 261,271 observations for 26 EU countries, as Italy is excluded due to missing income
data. A coefficient estimate corresponding to e.g. row ¢3 and column cI indicate f3;1. ‘Inc’ refers to ¥.

— Substitution and
complementarities

OLS and WLS results exhibit
similar general patterns

Exogenous expenditures:
consistent with Maslowian
hierarchy of needs

Contributions of total (mean)
exogenous expenditures (30%-
33%) and net income (27%-
28%)

= Thus, 40%-42% of total
expenditures is endogenously
generated through the complex
feedback and spillover
interactions
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Internal structure of the EU consumption expenditures

Consumption Total expenditure multiplier matrix or Taylor inverse (T), 2015 Mean
category cl c2 c3 cd [ ch 7 B 9 cld cll BdgSh
Based on the intra-budeget OLS regressions (%)

cl FoodMalcBuwg 01521 -00052 00544 00415 00075 02361 00373 00408 00807 |_I 24.ﬂ
c2 AlcBwgThc 00170 00144 00095 00023 00033 01290 00067 00455 0.0076 |:| 3.2
c3 ClothFowr 0.1140 0.0390 00085 00479 00206 00143 O031ER 00501 01408 0.0875 |:| 45
4 HousWitrElc 00154 01662 00428 0.0758 00247 -0.0015 06874 00118 00727 00357 |0 20F
5 FurnshHeqp 0.1560 00813 01833 00577 00425 00150 03038 00509 00900 00997 |:| 45
e Health 00817 00138 00542 00129 0.0292 00026 00914 00270 00221 0.0455 |:| 48
7 Transport 0.1101 01465 02789 -00058 00766 0.0196 00830 03529 01634 I:llﬂ.4
8 Communicat 0.0185 00510 00334 00143 00083 00056 00046
8 RecreatCult 0.1615 00891 02894 00136 00768 00592 00245 04977
10 RestrntHaotl 00562 01910 02587 00266 00433 00155 00332 043094
11 MiscGSEduc 0.1742 00500 02520 00205 00750 00499 00241 @ 05596

Total multiplier 19759 20531 26383 11744 15235 12864 11455 51575 14400 22185 18203

Based on the intra-budget WLS regressions

£l FoodMalcBwg 0.1314 ' 0020% 00684 00449 00073 02158 00411 00204 0.0810 |_I 20.9
c2 AlcBwveThc 00178 00141 O0O085 00048 00043 0.1510 00075 00452 00046 |:| 3.0
3 ClothFtwr 0.0721 000Be 00459 00256 00158 03417 00489 01233 0.0654 |:| 44
4 HouswuElc  (EOIBB6S 01504 0.0494 0.0526 00319 -0.0042 J0i8308) 00161 00768 0.0052
5 FurnshHeqp 0.1439 00605 01760 00350 0.0502 00154 03133 00586 00671 0.1017 |:| 44
c& Health 00597 00214 00620 00134 00317 00012 0.0903
7 Transport 00847 0146 03286 00150 00831
&8 Communicat 00121 00284 00348 00147 0.0083
9 RecreatCult 0.1340 00825 02904 00166 00908
10 RestrntHotl 00250 0.1866 02754 002098 0.0391
€1l MiscGSEduc 0.1720 00328 02535 00035 01027

Total multiplier 17364 19710 26869 111585 15600

10

— Changes in relative size and/or
signs when moving fromBto T

= Relevance of exogenous
expenditures and income
multipliers

= Applications using other IO
techniques: SDA, SPA, etc.
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Internal structure of the EU consumption expenditures

Figure 2: Contribution of total endogenous expenditures (%), 2015
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Note: D1 and D10 refer, respectively, to the poorest and richest EU-wide deciles. This household
categorization is based on equivalized net income.
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Price and income elasticities

Modified Taylor (real) consumption q; = Y _ & ? (8)
demand: Pi 2kek
where p = v ep/yg is the (average) propensity to consume of households in the base year
Useful decomposition: e = Z g + Z tiviy = Z f’f’? +e, ©)
J T~ ] ]
el —
! elme
1
Own/cross-price and income e.r —sie
e ey . L]
elasticities: Make quantity and €= — 5 — -1, (10.a)
price components of exogenous wsp  xsp
spending explicit, & = zp;, and i T 5iC; i 10.b)
_ € €;: = with1 # 7, .
denote budget share as s; = v . Kl e; J
Elasticities satisfy demand e —sieg” 1 "
homogeneity, Engel aggregation, M= e L (1)

and Cournot aggregation
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Figure 5: Own-price and income elasticities for EU26, 2015

(a)Own-price elasticities for EL26, 2015 OLS
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Note: D1and D10 refer, respectively, to the poorest and richest EU-wide deciles. This household
categorization is based on equivalized net income.
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Integrating the micro-macro twins

Fi+F ¥ T |
A “partial equilibrium” analysis: & = pyyy X TPy er. (12.2)
vIT(p] &7+ yTyr)
¢ =(p ), (12.b)

To account for the demand-driven multiplier process, we interlink the micro-macro twins:

cl =P’
Figure 6: Linking the micro-macro twins cpa ’
L & A
W =HE
.. Consumption ) .
h'!l?d'f'Ed demand (change) Leontief Other final X = L{f + ErEEU ]:lr),
Price and/ conasts'urer g t;r:ﬁ;:lt demand 10 r._r
or income = '
changes demand |& quantity {changes Yr [wﬂj X5
model Income (change) model _ JTi0 4yt
Yr = Ryby V-

(14)
(15)
(16)
(17)
(18)

European
Commission



Integrating the macro-micro twins

Proposition 1: Within the integrated micro-macro model, the following system of equations de-
termine the mean household consumption expenditures in benchmark prices, c’, and the mean
household incomes, v, for all regionsr € EU:

(p") T (DT + ¥ y)

= d 19
C = pryr X T (5TE + 77y) an (19)
y =kyWL(f* + ey HE PTC) +y" (20)

forany given vectors of prices, p (relative to unitary benchmark prices), exogenousincomes,y ", and
other autonomous final demands, £~.

= No closed-from solution, as the micro-model is highly non-linear in prices and income

= One solution approach: iterate back and forth between (19) and (20) until convergence

= Linearize to get a deeper understanding of the inner workings of this simple micro-macro
model
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Proposition 2: The closed-form solutions of the linearized integrated micro-macro model, as de-

rived from equations (19)-(20), are given in terms of the mean household consumption and income
changes as follows:

Ac=(I-D,V.) ™ (DpAp + DyVeAf* + DyAy*) and 21)
Ay = (I- VD)™ (VcDyAp + VFAL" + Ay”), (22)

for any given changes in prices, Ap (velative to unitary benchmark prices), exogenous incomes,
Ay™, and other autonomous final demands, Af*. In (21)-(22), D, and Dy are defined as

'D; O --- 0| 'd; 0 --- 0|
0 Dg w0 0 dj‘-} R
DF’ = . .. ) and Dy = | : ,
GheuX ghey . . " . GheyX Ney . . " .
O 0 --- Dgw G e d;m

with Dy, and dj, being the matrices of first-order derivatives of the modified Taylor consumption
demand for region r, (19), with respect to (local) consumer prices and incomes, vespectively, and
have the following general forms:

D} =& (&") (T - sYTTET) - & (pT) " and (23.2)
_ 1

dy =& (@) Iy - STy +JT.:K 23.b)
¥

Hence, we obtain the following multipliers:
M,y = (I-VDy) " =I+V.M.Dy,

M, = M, Ve = VM,

My = MycDy = VMg,

M, = My Ve =V + VM DV,

M = (I-DyV,) ™" =1+ DyM,, Ve,

M, =MD, =D, + D,M,,V.D,,

My = MDy, = D,M,,

M, = Mg Vs = DyM,, Vy.

M,, is the exact counterpart of Miyazawa-

Masegi’s (1963) “interrelational income
multiplier” in our framework

European
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Income-to-income multiplier matrix, 2015

AT BE BG Y cz DE DK EE EL ES Fi FR HR HU IE LT Lu L T NL PL PT RO SE sl 5K
aT [MEES0 o006 0024 0001 0015] 0082 0001 0001 0009 0018 0002 0023 0027] 0.036 0001 0004 0000 0003 0000 0004] 0.048 0.005] 0.079 0003 0006 0.012
BE 0.004 ﬂZE 0.012 0001 B.DDE| 0.038 0002 0001 0009 0023 D.Dﬂ2|ﬂ.052 0,004 00028 0002 0004 0001 0002 0.000 ﬂ.ﬂl4| 0.031 0010 0029 0004 0001 0004
BG ooo2 oool MElES o001 0002 0009 0000 0000 0017 0005 0000 0.005 0.002 0.003 0000 0001 0000 0000 0000 0001 0009 0001] 0050 0001 0002 0.001
cY oooz o004 oo01s BEEE oo0z| 0031 0001 o0003]| 0091 0010 0002 0.010 0.002 0.009 0001 0006 0.000 0004 0003 0004| 0050 0012] 0.100 0002 0001 0.009
cz o006 0003 0010 o000 B30 | 00323 0001 0001 0003 0011 0001 0013 0.004 0013 0000 0003 0000 0002 0000 0.002] 0.037 0003 0025 0002 0001 0.021
DE 0011 0002 0015 0001 0014 HESEE 0002 0001 0008 0029 0002|0036 0007 0014 0002 0005 0001 0003 0000 0007] 0058 0002| 0038 0004 0002 0006
DK 0004 0007 0010 0001 o0009| oos7 BEE31 0003 0012 0029 0010 0.027 0005 0010 0.005 0013 0000 0008 0000 0.008| 0053 0.007 0.027] 0.035 0001 0.005
EE 0001 0002 0004 0000 0002 0011 oooz BEEks 0002 0006 0013 0.007 0001 0002 0.000| 0036 0.000] 0052 0000 0002 0024 0002 0007 0008 0000 0001
EL 0001 0002 0028 0006 0002 0011 o000 oooo MEEEE 0007 0001 0005 0002 0002 0001 0001 000D 0001 0000 0001 0008 0002 0025 0001 0001 0001
ES 0.002 0004 0007 0000 0003 0019 0001 o000 o005 EEST] 0001 0030 0002 0003 0001 0002 0000 0001 0000 0003 0015 0.035 0014 0002 0001 0.002
Fl 0.003 0002 0005 00 0005 0023 0003 0011 0004 0016 -3?5 0.016 0002 0005 0001 0012 0000 0013 0.000 B.DD-4| 0.032 0004 0012 0016 0001 0003
FR 0002 0010 0005 0000 0003 0023 0001 0030 0005 0026 0001 EEEIS 0002 0005 0001 0002 0000 0001 0000 0004 0017 0007 0016 0002 0001 0002
HR 0004 0001 0006 0000 0002 0003 0000 0030 0002 0003 0000 0004 MEEEE 0012 0000 0001 00D 0001 0000 0001 0006 0001 0010 0001 0002 0003
HU 0.004 0002 0011 0000 0005 0016 0000 0000 0002 0006 0001 0007 0010 BEEES 0000 0001 0000 0001 0000 0001 0015 0002] 0056 0001 0001 0.006
IE 0004 0009 0009 0001 0002| 0053 0003 0001 0009] 0045 0003] 0043 0004 0013 B377 0005 0001 0004 0000 0013] 0051 0013 0024 0008 0001 0.004
LT 0002 0002 0006 0000 0003 0013 0002 0003 0002 0006 0002 0008 0001 0003 o000 MEEESD o0o000| 0039 0000 0002 0027 0002 0003 0004 0001 0002
Lu 0011 | 0036 0021 o000z 00160 0208 o005 o000z o021l 0115 oo010l0.153 0007 0018 0003 o0.00s BNz 0003 0004 0018| 0068 0029] 0.071 0024 0003 0.009
LV 0001 0001 0004 0001 0002 0008 0002 0010 0001 0004 0002 0005 0001 0002 0000| 0045 ooooBMEE7 0000 0001 0016 0.001 0004 0.003 0000 0.001
T 0.006 0004 0009 0009 0.015| 0.062 0004 0002 0011 0025 0003 0021 0005 0011 0001 0005 0001 0002 E‘B‘ B.DDE| 0.031 B.DID| 0.037 0003 0001 0003
NL 0005 0026 0013 0001 0009| 0089 0002 000 0012] 0031 0003|0045 0006 0011 0004 0007 0001 0003 0000 BES7E| 0044 0011] 0035 0006 0001 0004
PL 0002 0002 0006 0000 0009 0021 0001 0001 0002 0002 0001 0.009 0.003 0.007 0001 0007 0000 0004 0000 o002 BB 0002 0021 0002 0001 0.005
PT 0001 0003 0003 0000 0002 0014 0001 0030 0003 0066 0001 0024 0001 0002 0000 0001 0000 0001 0000 0003 o010 BEBE] 0015 0001 0000 0002
RO 0001 0001 0015 0000 0002 0007 0000 0000 0003 0004 0000 0.005 0.001 0006 0000 0001 0000 0000 0000 0001 0006 0001 HEESD 0000 0000 0001
SE 0003 0007 0002 0000 0005| 0034 0009 0003 0005 0016 0013 0023 0003 0.007 0002 0009 0000 0006 0000 0005| 0041 0006 0016 BEEET 0001 0003
sl 0013 0003 0021 0001 0009] 0033 0001 000 0013 0011 0001 0017] 009 0024 0001 0005 0000 0002 0000 0002] 0031 0003| 0046 o000z EEEDT 0009
5K 0006 0002 0012 0001 0024 0024 0001 0000 0003 0010 0001 0013 0006 0029 0000 0003 0000 0001 0000 0002| 0038 0003| 0037 0001 o001 BEEFs
EUZ6 1.650 1.576 2.033 2004 1572 2481 1.475 1513 2420 2504 1550 2.228 2.352 1708 1.304 2067 1.18% 1774 1500 1.490 2417 2166 2.635 1.573 1.543 1.59%

Outside 0,100 10,147 D D.279 | 0028 [10.132 10913 | 0.044 | 0.052 | 0.255 | Q533 | 0.074 [061= [0.204 [0.253 | 0.027 [10.187 0,007 | 0,157 0,011 [ 0112 D OFeE [ 0.179 [ 0805 | 0.136 | 0.035 | 0.121

woiside () [ 610 93137 14011603568l 30l 340 10slF130 a4slE7lsl] s7P a8l 210 91| osl 88| o7l 75031r0 z:l=0kll 26| 230 76

17 Fagx®

EU26 Outside  Outside [%)
1.964 D413 ] 211
1.707 o279 ] 163
1.873 0.114 [ £.1
2.352 0332 ] 162
1.583 019z ] 122
1.850 o282 ] 152
1.776 0.345 I 19.9
1.653 oass 0] 113
2.273 0.108 [ 4.3
2.124 0.153 [ 7.2
1.676 o201 ] 120
1.751 0.136 I 7.7
2.222 0.074 1l 3.3
1.605 0.150 9.4
1.603 0326 ] 204
2.023 0.143 [ 7.1
2,044 (7 YW,
1.734 o0.117 [ 6.7
1.776 o287 ] 162
1.728 0.350 I 203
1767 0.116 0 6.5
2.142 0.155 [ 7.2
1.888 0.058 [ 2.1
1.665 o222 l0] 137
1.851 0344 ] 186
1.695 ozz0 ] 130
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AT

RR23

DK
EE
EL
ES
Fi
FR

HR

HU
IE
LT
Lu
LV

MT
ML

PL
PT
RO
SE
sl

SK

EU26
Outside (€]

Budget share-weighted price-to-income multiplier

matrix, 2015

AT BE BG cy cz DE DK EE EL ES FI FR HR HU IE LT Lu LV MT hL PL BT RO SE sl Sk EU26 Outside[£] Outside (%)
CEl o2 01 o0 02 24 01 o0 01 £3 01 068 D2 03 0.0 0.0 0.0 0.0 00 01 04 o001 o004 01 w01 01| [EZEE BE3IW] 258
21 {18 0.0 o0 01 13 02 o0 01 o8 01 ad o0 01 02 00 03 0.0 o0 o058 03 01 D1 02 0.0 ool -iZE 4] 320
0.1 oo 38 oo 00 03 00 900 902 01 00 01 0.0 0.0 0.0 00 00 0.0 0.0 00 01 00 03 00 00 00| -4fd 14 298
01 01 o1 CEE o1 a1d 01 oo -1l 02 01 03 00 01 0.0 0.0 0.0 0.0 00 01 04 w02 04 01 o0 0i1| E5E 4l 19&
02 01 0.0 oo 4@ 11 oo 0.0 00 02 o0 04 00 01 0.0 0.0 0.0 0.0 o0 01 o3 00 01 01 oo 02 7@ I e
03 02 01 o0 02 [l o1 o0 01 o5 o1 -a2d o001 01 01 0.0 0.0 0.0 o0 o032 o085 01 D2 02 oo 01| EZl 430 198
01 02 00 o0 01 248 oo w02 o058 03 07 00 01 02 01 00 01 o0 ©02 o5 01 01 a2d oo oi|EEE EFN] 229
0.0 0.0 0.0 0.0 oo 03 w01 A 00 01 04 o2 0.0 0.0 00 03 00 04 00 01 02 0.0 00 03 0.0 ool 7@ 26 z7.0
0.0 00 01 D1 oo 03 oo o0 HEE o1 00 o2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 01 00 01 0.0 0.0 ool -iZE 140 23
01 01 00 00 o0 08 o0 o000 01 EEEM oo o093 o0 0.0 0.0 00 00 0.0 o0 ©1 01 o058 01 01 0.0 o.0| EEE 2EBE 143
01 01 0.0 o0 o001 09 01 01 01 o3 [EH o4 0.0 0.0 00 01 00 01 00 01 03 00 01 04 0.0 oo| [EE 25 189
01 03 0.0 0.0 oo o7 oo oo @01 o35 oo EEE oo 0.0 0.0 0.0 0.0 0.0 o0 ©1 01 01 01 D1 0.0 o.0| FEE 240 121
0.1 0.0 00 00 00 02 00 00 0.0 0.0 o0 01 -BE 01 0.0 00 00 0.0 0.0 00 01 00 01 00 01 o.0| 143 A0 108
01 0.0 0.0 o0 ©1 o058 oo 0.0 00 01 o0 92 01 38 0.0 0.0 0.0 0.0 0.0 00 01 oo 03 o0 oo 01| 58 1.8 (363
01 02 0.0 oo 01 1d o1 oo @01 o8 o1 1d oo w01 HA oo 0.0 0.0 o0 04 904 D02 01 03 0.0 ool -i5E 2 299
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Table 3: Price-to-income multipliers for German price shocks, 2015

Category Share| AT DE DK IE LU MT  NL  REU | Eu2s Outside 1% of DE
% cons. [€)

FoodNalcBvz | 13.0| -2.4 24 -1d &8 19 =24 -108| =258 285 G551 35.1
AlcBvgTbe | 19| 04 294 04 02 o071 02 o085 adl =58 =41 730 3.7
Clothfrwr [l 54| o8 14 903 902 08 903 03 24 70 52 748 104
HouswerEle 13| <=l 34 24 1@ =4 -4 204 478 597 413
FurnshHegp Bl 57| -11 34 o068 904 a1 -10d o5 sH 137 =9 725 11.1
Health [lsa w08 7@ o5 04 209 03 04 24 128 55 441 10.4
Tranzport P57 34 1@ 14 14 =8 12 24 {88 423 307 725 30.4
Communicat | 29| o5 24 04 03 12 03 04 2d 79 sd 637 5.7
RecreatCult [118| 24 -148 149 -2d s8 29 21 -1{8 416 269 646 22.8
Restrntiot! Bl 62| 24 (B -1d 14 =SB -a1d ad adl| 2706 -242 515 11.9
MiscGSEduc 207 -2 O -14 -24d -1BEM -24 a4 -1d¥| 552 -348 630 20.6
Total sum 200 -139.1 -139 -130 510 -151 -168 -93.8|-3628 -2235 - 193.4
Weighted average 26 -175 18 -16 65 -1% 22 -120| 461 286 631 245

Note: The ‘Share’ column shows the 2015 expenditure shares of the 11 consumption categories (see Table 4
for German households. REU denotes the rest of EU countries (excluding Italy) not listed in the table
‘Outside’ refers to income impacts outside Germany. The last ‘1% of DE cons. (€) column shows the val
ues of 1% of the average equivalized expenditures of German households in 2015. The parameters of the
modified Taylor micro-model are based on the OLS intra-budget regressions.

Price-to-income multipliers for German price shocks
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Eliminating linearization errors

Table 2: Percentage errors (PEs) of linearized Ac and Ay

PEs of linearized Ac PEs of linearized Ay

Mean StDev Min Max Mean StDev Min Max

1-step computation 2.598 1166 -5.715 5.500 3.012 0.830 0.992 4.346
2-step computation 1.272 0.567 -2.810 2.682 1.473 0.402 0.495  2.113
4-step computation 0.e31 0.280 -1.388 1.328 0.730 0.199 0.248 1.044
8-step computation 0.315 0.140 -0.684 0.665 0.365 0.100 0.125 0.520
16-step computation 0.159 0.070 -0.334 0.345 0.184 0.051 0.063 0.261
32-step computation 0.081 0.036 -0.1e1 0.186 0.094 0.027 0.032 0.132
{1,2}-step extrapolation -0.054 0.034 -0.158 0.172 -0.065 0.026 -0.120 -0.001

{1,2,4}-step extrapolation 0.004 0.004 -0.001 0.030 0.005 0.005 0.001 0.021
{1,2,4,8}-step extrapolation 0.003 0.004 0.000 0.028 0.004 0.005 0.001 0.019

Note: Here, the modified Taylor micro-model, as used within the IO micro-macro twins system, is based
on OLS intra-budget regressions. Results are similar when WLS-based estimations are used (see supple-
mentary material). Percentage errors (PEs) are defined with respect to the true values of the variables of
interest: for a linearized estimate x;, PEy. = (x; ,n’xf —1) x 100, where xf denotes the true value of x;. There
are 286 and 26 data points in Aec and Ay, respectively.

Partition the shocks
(here energy price
Increases)

Reevaluate the
derivative matrices in
a sequence of multi-
step computations

J-step computation,
Richardson
extrapolation
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lllustrative evaluation of impacts of higher energy
prices

Consider price changes from the MIX scenario in Weitzel et al. (2023)
Reaching a 55% reduction in EU GHG emissions by 2030 compared to 1990 levels

Effects of both regulatory measures and price-based policies:
implementation of standards for e.g. vehicles and buildings

Increased stringency in the EU ETS and carbon pricing for the buildings sector and transport
under a second EU ETS

We use the average EU prices, obtained from the JRC-GEM-E3 model
Use 11 COICOP consumption categories in the micro-model

Apply these prices identically to each EU country
MRIO data from FIGARO (2015): 63 products, 28 regions (27 EU + RoW)
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The micromodel-based impacts of (energy) price
INncreases

Table 4: Price shocks and the initial EU consumption impacts from the Taylor model

Price Impact on EU consumption (36)
change (%) oLs WLS
0.12 074

Shortcut Consumption category description

0.2
0.12 020 N 0.45 [N

FoodNalcBvg Food and non-alcoholic beverages
AlcBvgThc Alcoholic beverages, tobacco and narcotics
ClothFtwr  Clothing and footwesr 0.07 .70 074

HousWtrElc Housing, water, electricity, gas and other fuels s ] (-1 s00 [-1.2970 Relat|Ve|y more baSIC

FurnshHegp Fur1ni5hing5, household equipment and routine 0.09 0.45 I:I 053 I:I or neCeSSIty nature Of
maintenance of the house HOUSW’[fElC Compared

Health Health 0.06 043 M 04z W

Transport Transport B l12s Sl o to Transport (Captured

Communicat Communication 0.02 0.47 W -0.52 [ by T and Z)

RecreatCult Recreation and culture 0.20 -{)_BE -ﬂ_i-

RestrntHotl Restaurants and hotels 0.20 -{}.EEE- -D.?:IJ__-

MiscGSEduc__ Miscellaneous goods and services, inc. education | 0.03 .66 0.79

Average EU price change and total EU consumption impact (%) |l ] 108 [ -108 [ 108

Note: EU results refer to total consumption of 26 EU countries, excluding Italy (EU26). Consumption
impacts are based on equations (12.a) and (12.b). The average EU price change is a weighted average,
where the mean EU consumption expenditure shares are used as weights.
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Accounting for income-induced impacts

Figure 7: Total consumption and income impacts for 26 EU countries

Table 5: Direct price-induced and indirect income-induced consumption impacts (%) -
Country consumption and income changes (%)

Micro-model based on OLS Micro-model bazed on WLS A c%=083Ay% +- 117 2 e %\
Direct  Indirect Total Direct (%) | Direct Indirect Total Direct (3] G B g':\
AT -1.08 -0.87 -1.94 55.3 112 2.88 -2.00 55.3 RN
BE -0.99 -0.58 -1.57 -1.64 62.3 .- t\x
095  -124 219 217 431 5 ’\‘
cy 077 099 -1.76 -1.78 447 485 %
-1.20 -0.85 -2.05 -2.10 58.5 g \

DE -1.20 081 -2.00 -2.15 59.3 2 = jt\
DK 123 069 208 654 5 s
EE -0.95 -0.76 -1.75 56.1 220 P
EL 085 125 211 P

ES -0.85 -l1z -2.04 a4 12 A 08 08 04

Fl -1.132 40.52 -1.76 Country incomez change (%)

FR -0.98 079 177 58.3 - o g more 02
HR -0.28 -1.21 _ll'E_ I|I.I‘..‘.“‘“"""--.... ‘"’ul" Trend ine

HU 117 087 2.01 57.9 [ SR

IE 488 047 .50 NGRS

LT -0.83 -1.07 151 446

w | dod o5 166 650 Generally, the greater portion of consumption losses comes
v 058 053 -1.87 50.7 . . :

wr | o0E  oks — - from the direct price-induced impacts.

NL -0.85 -0.50 058 176 . .

PL 415 4105 406 221 520 Country heterogeneity due to different consumer responses
PT | a5 B n— (micro-model), as well as differing structure and size of
RO .58 -1.27 -1.30 -2.26 .. . . .

s | 438  olke oEE production interdependencies and private consumption
sl 089 -0.83 083 | ass 54.5 demand (MRIO-model)

5K -1.26 -1.00 -2.26 55.8 118 0.5 -2.14 55.3
Euze | -lo2 -0.76 -1.73 57.2 .07 0.78 -1.86 57.7
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Concluding remarks

First application of the (modified) Taylor model for the EU case

Extensive comparisons of the estimated model’'s components over time for each
MS

Integrated input-output micro-macro twins
Closed-form solution, linearization, novel multiplier matrices

Fit for distributional analysis
Model uncertainties: LES, Rotterdam, Translog, AIDS, EASI, Taylor

Lack of supply-side reactions, or further elaborate impact mechanisms
Microdata surveys: data quality (e.g. income in HBS), zero expenditures
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Thank you
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the
EU, permission may need to be sought directly from the respective right holders.
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