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Outline

• Focus and contributions

• Taylor’s consumer expenditure model and its modification

• Some details, price and income elasticities

• Internal structure of EU consumption expenditures

• Integrating the micro-macro twins

• Closed-form solutions of the IO micro-macro model

• Novel multiplier matrices: price-to-income/consumption/production multipliers

• Eliminating linearization errors

• Empirical results

• Concluding remarks
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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 IO 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 

• Illustrative distributional analysis of higher energy prices 
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Taylor’s consumer expenditure model

Run OLS regressions:

Evaluate eq. (1) at the 

observed mean values

of the variables:

B is the matrix of intra-budget coefficients

Structural form:

Reduced-form:

Consumption expenditure multiplier matrix, or the Taylor inverse: 
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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 = 𝐈 + 𝐁 + 𝐁𝟐 + 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

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

• All expenditures and net income are expressed per adult equivalent
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 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

Internal structure of the EU consumption expenditures
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 Changes in relative size and/or 

signs when moving from B to T

 Relevance of exogenous 

expenditures and income 

multipliers

 Applications using other IO 

techniques: SDA, SPA, etc.  

Internal structure of the EU consumption expenditures
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The capacity of endogenous 

generation of consumption 

expenditures generally decreases 

with consumer’s income level.

Mirrors the decreasing MPC as 

income rises (Keynes, 1936)

Internal structure of the EU consumption expenditures
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Price and income elasticities

• Modified Taylor (real) consumption 

demand:

• Useful decomposition:

• Own/cross-price and income 

elasticities: Make quantity and 

price components of exogenous 

spending explicit,           , and 

denote budget share as

• Elasticities satisfy demand 

homogeneity, Engel aggregation, 

and Cournot aggregation
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Integrating the micro-macro twins

• A “partial equilibrium” analysis:

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

 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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Hence, we obtain the following multipliers:

𝐌𝐲𝐲 is the exact counterpart of Miyazawa-

Masegi’s (1963) “interrelational income 

multiplier” in our framework
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Income-to-income multiplier matrix, 2015
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Budget share-weighted price-to-income multiplier 
matrix, 2015
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Price-to-income multipliers for German price shocks
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Eliminating linearization errors

 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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Illustrative 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 
increases

Relatively more basic 

or necessity nature of 

HousWtrElc compared 

to Transport (captured 

by T and z)
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Accounting for income-induced impacts

Generally, the greater portion of consumption losses comes 

from the direct price-induced impacts.

Country heterogeneity due to different consumer responses 

(micro-model), as well as differing structure and size of 

production interdependencies and private consumption 

demand (MRIO-model)
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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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