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Motivation and aims
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Authors: Lester D. Taylor, H.5. Houthakker

Authors: Lester D. Taylor

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

theory @ Investigates consumer behavior beyond the conventional price and income elasticities
@ Taylor and Houthakker are two of the most well-known scholars in the field of demand analysis and @ Provides in-depth statistical analysis of consumer spending and behavior
consumption behavior, and pioneered dynamic consumption models that have been workhorses of applied ® Examines the US allocation of expenditures amongst different categories of consumption:

econometrics for over 40 years

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

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

@& Standsat crossroads of economics and psychology, appealing to diverse audience
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Motivation and aims

Taylor (2014), The Internal Structure of US Consumption Expenditures
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)
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Taylor's consumer expenditure model

Run OLS regressions:
ey = & + Zﬁiffhjﬂ’i}’h +uy; foralli=1,...,g

i
the variables: o “3:3 e 5:2 s ﬁ:ﬂ ﬁ’:ﬂ )3:15  arabps ?:2 ,
5 LA R T Py P b
Structural form: e=¢(+Be+yy
Reduced-form: e=I-B) (¢+yy).

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

(1)

@

(3)
(4)
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Internal structure of EU consumption
expenditures

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

Instead of single constant, we use country dummies

e = Z Dy + Z Bijenj + viyp +uy;  foralli=1,..., g, (5)
7 i
The corresponding reduced form, with country relative size/weights w:
e=1-B)(Zw+yy), (6)
Z = [¢1 &% -+ g™ is the g x n, matrix of exogenous expenditures

Expenditures and net income are expressed per adult equivalent
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IS of EU consumption expenditures

Table 1: Coefficients of intra-budget regressions for EU26, 2015

Categary cl c2 3 o3 5 ch o7 B ] 1D
Coefficients of intra-budget OLS regressions
cl FoodNalchve ~ 01999 0.1078 -00i58 003%5 00325 00023 01237 00224 -0D036
c2 AlcBwgTbhc 00653 = 00058 0o0119 00028 000014 OD012 0084 0O01TF 00374
3 ClothFowr 0.Oe0e -001383 -— o000l 0028 O0XBR OO0067T O:1B1O 00300 01058
cf HousWtrElc  [DWMS95 01419 00005 - 00645 00112 -00069 JBBGEE -00021 oDa12
o5 FurnshHegp 01134 00246 01111 00475 — 00285 0008l 01233 00299 00400
o6 Health 00641 -00065 00132 00057 001% —  -00008 00311 00199 00048
7 Transport 00326 00515 01305 -0.0255 00407 -0.0056 — 00398 02683
c8 Communicat o009y 00208 00190 00126 00033 00012 00031 00050 00145
9 RecreatCult 00976 00224 01803 -00023 00454 00438 00120 02776 - 01405
€10 RestrntHatl 00050 01578 01950 00136 00192 00033 00256 02554 0045 - p0266(B 030
£11 MiscG5Educ 01204 00226 01604 00097 00468 00326 00137 03799 00364 00925 o207 B 037
Coefficients of intra-budget WLS regressions

€1 FoodMalcvg - 0.1770 0.0EB9 09278 00525 00334 00023 01110 00263 D016
£2 AlcBweThc 00526 00028 00119 00022 0012 00016 01050 DO020 O0373
3 ClothFtwr D04B6 -00070 -— 00016 00276 00140 00073 0209 00301 00944
4 HousWrrElc  |[BOGOEB 01316 00095 - 00446 00183 00104 |8 00016 00403
5 FurnshHegp 01106 00155 01065 00287 -— 00333 00080 01331 00367 00237
6 Health 00444 00053 00340 00074 00210 -  -0D0Z6 00249 0007 00069
o7 Transport 00255 00618 01497 -00357 00425 00221 - [@6E0H o.0386 05573
€8 Communicat our0e2 CO189 000214 00122 00036 00010 O.0033 - D.00e7 00126
9 RecreatCult 00863 00216 0.1808 00016 00571 00510 00113 0397 - 01328
€10 RestrntHot! 00197 01566 02117 04185 00138 0.0064 00390 02766 0.0196 -
11 MiscGSEduc 0.1296° 00305 0.1623 -00052 00710 0.0450 00137 03%7 00202 00715
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IS of EU consumption expenditures

Figure 2: Contribution of total endogenous expenditures (%), 2015
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g WO i .-v-q‘__“__..r B
E i ¥~ T e T | ] .
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o N Tty - o . .
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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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IS of EU consumption expenditures

Figure 4: Contributions of total exogenous and endogenous expenditures

(a) Contribution of exogenous expenditures to total consumption spending (%)
T
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(b} Contribution of endogenous expenditures to total consumption spending (%)
T T T T T
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On average, from 26% to 29% of
total household spending is
accounted for by exogenous
expenditures, while the
corresponding range of total
endogenous expenditure
contribution is 45%-49%.

A counterpart of 50% subsistence
share ‘rule of thumb’ in LES maybe
a 30% exogenous expenditure share
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Integrating the macro-micro twins to assess
the effects of price changes

A “partial equilibrium” analysis:

e" = (o) T (D6 + ¥ 1), (8.2)

.

=), 8.b)

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

i =8 -
Af" = 0 (ayacr) (10 £, (12)
Ax = L( Xrepy AF" }, (13)

Ayr = (W) AX, (14)
e" = 0oy, eyl T (B8 + Y 1L+ Yn)). (15)

=) (16)
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Empirical application of the integrated macro-
micro twins

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)

European
Commission




The micro-based impacts of (energy) price
Increases

Table 2: Price shocks and the initial EU consumption impacts from Taylor model

Shortcut Consumption category description G hempmcon KL conmampiion ()
change (%) QIs wLs
FoodMNalcBvg Food and non-alcoholic beverages I 012 0.7d 38 LIS ) )
AlcBvgThc  Alcoholic beverages, tobacco and narcotics | 0.12 240 [N 0.45 [N Relatlvely more basic
ClothFtwr  Clothing and footwear | o007 o700 o7d3E or necessity nature of
HousWtrElc Housing, water, electricity, gas and other fuels (g | (e (12970 HOUS WtrE[C com pa red
Furrnshilecy Funl'ushlngs, household eguipment 2nd routine 0.09 0.45 [I 053 [I to TranSpOﬁ (Captured
maintenance of the house

Health Health | o006 043 [ 04 [ by T and 2z)
Transport Transport ] 1.26 a5l o
Communicat Communication 0.02 .47 E. .52 E.
RecreatCult Recrestion and culture | .20 0. .27
RestrntHotl Restaurants and hotels | 0.20 .66 27170
MiscGSEduc Miscellaneous goods and services, inc. education | 0.03 {'I.EEE -0.?4;__-__

Averaoge EU price change ond total EU consumption impact {%) I.:J 1.08 =] =T
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Accounting for income-induced impacts

Figure 6: Round-by-round income and consumption impacts

(a) EU consumption and GVA change s (%, compared to the previoussound values)
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b) Country{evel consumption changes (%, compared to the previousSound values)
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Income-induced simulation rounds (from sim1 onwards)

Figure 7: Total consumption and income impacts for 26 EU countries
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Accounting for income-induced impacts
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Table 3: Direct price-induced and indirect income-induced consumption impacts (%)

Micro-model based on OLS
Direct Indirect Total Direct ()

Micro-model based on WLS
Direct Indirect Total  Direct [38)
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Generally, the greater
portion of consumption
losses comes from the direct
price-induced impacts

Country heterogeneity due
to different consumer
responses (micro-model),
and the structure and size of
global production
interdependencies and
private consumption
demand (macro-model)
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Concluding remarks
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First application of the Taylor model for the case of the EU
Internal structure of EU consumption expenditures
Extensive comparisons of the estimated model’s components over time

Integration with the 10 quantity model and its application to assess the
consumption and income impacts of energy price increases

The Taylor micro-model can be used for a better or further
understanding of the household-level consumption, income, and
distributional impacts of policies
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