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Abstract 

 

While the distribution of nominal income lies outside the remit of competition 

authorities, anti-competitive conduct will reduce consumers’ real incomes and will 

generally do so unevenly across consumers. Consequently the assessment of the 

harm (the reduction in overall consumer welfare) caused by such conduct has an 

inherent distributional dimension. We propose a new measure of harm which 

captures this distributional impact: the Normalised Distribution-Sensitive Measure 

(NDSM). The NDSM exceeds the conventional measure if and only if the conduct 

in question raises the Atkinson measure of inequality in real incomes. This, in turn, 

depends on the preference weight consumers attach to the affected good and on the 

relative substitution opportunities available to rich and poor consumers. 

Quantitative simulations show that the divergence can be substantial, exceeding 

100% under some of the parameter values considered.  

Keywords: Competition policy, anti-competitive harm, income inequality 

JEL classification: L40, K21, D31 

 

  

 
1 This research did not receive any specific grant from funding agencies in the public, commercial, or 

not-for-profit sectors. 
2 Corresponding Author: Emeritus Professor of Economics, University of St Andrews, Department of 

Economics, St Andrews, KY16 9AZ, Scotland; du1@st-andrews.ac.uk; Tel: +447789877635. 
3 Emeritus Professor of Economics, Athens University of Economics and Business, Greece;  

yanniskatsoulacos@gmail.com  
4 Lecturer in Economics, University of Leicester, England;  jacob.seifert@leicester.ac.uk    

mailto:du1@st-andrews.ac.uk
mailto:yanniskatsoulacos@gmail.com
mailto:Jacob.seifert@leicester.ac.uk


2 

 

1.   Introduction 

1.1   Overview 

Anti-competitive conduct is often thought of as affecting consumers in a way that is 

equivalent to an increase in the price of the affected product, and so harms them by reducing 

their real incomes. To the extent that this impact arises unevenly across consumers, 

distributional consequences emerge, raising the question of how competition authorities 

should account for them in their assessment of the harm caused by such conduct. In this 

paper, we take it that competition authorities are agencies that play their role in promoting the 

social good as embodied in a social welfare function that depends on individual real incomes 

and can reflect a degree of inequality aversion. Using this framework we develop a new 

measure of anti-competitive harm – the Normalised Distribution-Sensitive Measure (NDSM). 

The NDSM is measured in units of real income and extends the conventional measure of 

harm, which is just the sum of individual harms (reductions in real income) brought about by 

the anti-competitive conduct. The NDSM incorporates the Atkinson measure of inequality in 

real incomes both before and after the anti-competitive conduct, and so reduces to the 

conventional measure of harm if either (i) inequality aversion is zero, or (ii) there is 

inequality aversion but the anti-competitive conduct brings about a uniform proportional 

reduction in real incomes.    

It is important to emphasize what this measure does not seek to do. We do not argue that 

competition authorities should be responsible for the distribution of nominal incomes. This is 

instead shaped by the distribution of capabilities and by predistribution and redistribution 

policies implemented by other public authorities. We reflect this in our framework by treating 

the distribution of nominal incomes as fixed, while recognizing that specific instances of anti-

competitive conduct nonetheless induce distributional effects on real income. Competition 

authorities are uniquely positioned to act on these effects by preventing anti-competitive 

conduct, remedying it after the fact, or enabling consumer redress. 

Nor does our measure seek to extend the remit of competition authorities beyond consumer 

welfare, as others, for example within the New Brandeis movement, have advocated. A 

central feature of the New Brandeis movement lies in considering ‘out of market effects’ or, 

equivalently, adding stakeholders such as workers, communities, or shareholders (Tirole, 

2023). The distributional effects we consider are those on consumers rather than workers, 

profit recipients, or other stakeholders.  

Having defined the NDSM we investigate when and by how much it differs from the 

conventional measure of harm.  A benchmark result under the assumption of identical 

consumer preferences shows that the NDSM coincides with conventional harm when 

preferences are homothetic, precisely because anti-competitive conduct reduces all real 

incomes proportionally in that case. More generally, for small price increases, the divergence 

between the NDSM and the conventional measure depends on whether the budget share on 

the affected good at the counterfactual price rises or falls with income – equivalently, 

whether the good is a necessity or luxury – a condition that is, in principle, inferable using 

household expenditure data. 
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We then generalise to accommodate preference heterogeneity, focusing on an economy with 

two consumer groups, rich and poor. Assuming CES preferences, we show that the direction 

of the divergence between the NDSM and the conventional measure depends on the relative 

substitution possibilities of rich and poor, as well as the preference weight that each group 

attaches to the affected good. A striking finding is that greater substitution opportunities do 

not always reduce a group’s exposure to harm. When the preference weight attached to the 

affected good is sufficiently high, greater substitutability induces consumers to allocate a 

larger share of their budget to that good in the counterfactual, thereby increasing their 

exposure to the price rise. Determining whether or not a given price rise is regressive (resp. 

progressive), implying that the NDSM lies above (resp. below) the conventional measure, 

therefore requires competition authorities to assess the relative substitution possibilities of 

poor and rich consumers and their relative preference weights. Indeed, for equal 

substitutability, we show that the preference weight unconditionally determines the impact of 

the price rise on the distribution of real incomes and, consequently, on the difference between 

the NDSM and conventional harm. 

Finally, to illustrate these results quantitatively, we compute heat maps showing the 

percentage divergence between the two measures across a wide range of elasticity and 

preference weight combinations, calibrated to reflect the UK income distribution. The 

simulations confirm that the divergence can be substantial, exceeding 100% under the 

parameter values considered, underscoring the importance of accounting for distributional 

effects in the quantification of competitive harm. 

1.2   Background 

There has been an extensive recent discussion, both theoretical and empirical, of the link 

between anti-competitive conduct and income inequality that covers a spectrum of topics. 

One concerns the potential causal links between anti-competitive behaviour and inequality, 

and consequently the impact on inequality brought about by the actions of competition 

authorities that try to restrict anti-competitive behaviour (see, e.g., Ennis et al., 2019). A 

second concerns the objectives of competition policy and how far they should embrace equity 

as well as efficiency objectives (Fox, 2024). The empirical literature has also examined the 

distributional impact of rising prices and profit margins (Ezrachi et al., 2023).   

Most of the theoretical discussion5 has been informal, and has identified a number of 

potential distributional consequences of anti-competitive conduct. The first is that anti-

competitive behaviour results in higher price-cost margins and consequently a shift in the 

distribution of income from labour towards profits. The shift in the functional distribution of 

income is part of the explanation of the rising inequality – particularly in the USA but also 

the UK and other countries – documented by Piketty (2014) and many others. The second is 

that increased anti-competitive conduct in the product market can sometimes be associated 

with the exercise of increased monopsony power in the labour market and so a further source 

of pressure on the distribution of income.6 The third is that by increasing prices, degrading 

 
5 In particular, Baker and Salop (2015), Jenny (2018), Ennis et al. (2019), Fox (2024), Ezrachi et al. 

(2023) and references therein. 
6 In this context it is interesting to note that Jenny (2018) has pointed out that greater product market 

competition through trade liberalisation can expose low-paid workers to greater competition and 

downward wage pressure. 
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product quality, reducing variety and so forth, anti-competitive conduct can reduce the real 

income of consumers and affect its distribution. 

While virtually all of the existing studies examine how the totality of anti-competitive firm 

behaviour affects the distribution of income, in this paper we examine a different issue. As 

discussed above, we consider a specific instance of anti-competitive conduct and capture its 

impact on consumer welfare through a social welfare function of the form used by Atkinson 

(1970) to develop his measure of inequality.  

The plan of the paper is as follows. Section 2 sets out the model and shows how anti-

competitive conduct can affect the levels and distribution of real incomes amongst 

consumers. Section 3 derives our proposed new measure of harm. Section 4 derives analytical 

results, with Section 4.1 considering the case of identical preferences and Section 4.2 

extending the analysis to heterogeneous preferences, combining further analytical results with 

quantitative simulations. Section 5 concludes. 

2.   The Model, Income Distribution and Inequality 

2.1   Deriving the Distribution of Real Income 

Suppose we have an economy in which there is a population of N >1 individuals. The 

nominal disposable income7 of individual k is 𝑚𝑘 > 0 and the distribution of this income is 

represented by the N-dimensional vector 𝑀 ≡  (𝑚1, … , 𝑚𝑁)  > 0. Throughout the paper M is 

taken as given.  

Assume that there are just two goods, x and z. Here x is the good whose price p > 0 is being 

affected by exercise of market power, while z represents expenditure on all other goods and is 

numeraire. Preferences can differ amongst consumers.   

In this section we derive a measure of individual real income that can be constructed for 

arbitrary utility functions8 and, assuming a social welfare function that depends on these 

individual real incomes, show how social welfare depends on both average real income and 

the Atkinson measure of inequality of its distribution.  In Section 3 we derive a measure of 

the total harm – reduction in social welfare – caused by anti-competitive conduct and show 

how this depends on the impact of the conduct on the distribution of real incomes.  Section 

4.1 derives analytical results under the assumption of identical preferences, before Section 

4.2 considers the case of heterogeneous preferences within an overarching CES framework. 

Consider a generic individual who has nominal income m > 0 and preferences over the two 

goods represented by the utility function 𝑢(𝑥, 𝑧), which is assumed to satisfy all the standard 

properties – strictly increasing and strictly quasi-concave.    

Let 

 
7 To avoid cumbersome language, in what follows we use the term “income” to mean disposable 

income. For the avoidance of doubt, in what follows, any references to richer or poorer individuals 

will relate to their nominal income, which is exogenously given. 
8 When individuals have heterogeneous preferences, comparing their wellbeing using a common 

metric raises ethical questions about how interpersonal comparisons should be made. These issues are 

well recognised in welfare economics more generally and lie beyond the scope of this paper. 
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 𝑣(𝑝, 𝑚) ≡ max 𝑢(𝑥, 𝑚 − 𝑝𝑥)          

and 

 𝑥(𝑝, 𝑚) ≡ argmax 𝑢(𝑥, 𝑚 − 𝑝𝑥),  

be, respectively, the individual’s indirect utility function and demand for good x.   

We know that  

 𝑣𝑚(𝑝, 𝑚) > 0,  

and   

  𝑣𝑝(𝑝, 𝑚) ≡ −𝑥(𝑝, 𝑚) ∙ 𝑣𝑚(𝑝, 𝑚) ≤ 0.  (1) 

We assume that anti-competitive conduct can be captured in an increase in the price of x from 

𝑝0 to 𝑝1 > 𝑝0 > 0. To ensure that our population encompasses consumers of good x, we 

assume that, for all 𝑘 = 1, … , 𝑁,    

 𝑥(𝑝0, 𝑚𝑘) > 0. (2) 

We are interested in the impact that this increase in price has on the level and distribution of 

consumer real income. To define real income we need a reference price for x. As is common 

in analysing anti-competitive harm, we take the reference price to be the counterfactual price, 

𝑝0.     

So define the real income of an individual with nominal income m and facing a price p for 

commodity x as 𝑦 = 𝑟(𝑝, 𝑚), where 

 𝑣[𝑝0, 𝑟(𝑝, 𝑚)] ≡ 𝑣(𝑝, 𝑚). (3) 

Notice that : 

(a) this definition of real income is independent of how utility is measured. That is, real 

income remains the same under any continuous and strictly increasing transformation 

of the utility function – both direct and indirect; 

 

(b)  given (3): 

 𝑟(𝑝0, 𝑚) ≡ 𝑚;  

(c) from (1), (2) and (3) real income is a decreasing function of price, p.  

2.1.1   The Distribution of Real Incomes 

Returning now to the population of N individuals, each individual k can be characterised by 

their real income function  

  𝑦𝑘(𝑝) ≡ 𝑟𝑘(𝑝, 𝑚𝑘), 

which depends on both their nominal income, and their preferences.9 From the joint 

distribution of nominal income and preferences we can derive, for any price p: 

 
9 This is reflected in the fact that the real income function can vary depending on which individual k is 

being considered. 
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(i)  the N-dimensional vector of real incomes: 

 𝑌(𝑝) = [𝑦1(𝑝), … , 𝑦𝑁(𝑝)] 

(ii) average real income:  

 𝑦̅(𝑝) ≡
1

𝑁
∑ 𝑦𝑘(𝑝)𝑁

𝑘=1 .  (4) 

Since all consumers are assumed to have positive nominal income it follows that, for all k and 

p, 𝑦𝑘(𝑝) > 0. 

2.2   Measuring Inequality 

Consistent with our normative approach, we measure the inequality of the distribution of real 

income using the measure proposed by Atkinson (1970). Atkinson took it that society had an 

intrinsic dislike of inequality as expressed through a social welfare function which is the sum 

of the individual welfare, 𝜔(𝑦), accruing to each individual according to their real income. 

This individual welfare function is assumed to be strictly increasing and concave.10 

Social welfare is then defined as 

 S[𝑌(𝑝)] ≡ ∑ 𝜔[𝑦𝑘(𝑝)]𝑁
𝑘=1 .   (5) 

To measure inequality Atkinson starts by defining the Equally Distributed Equivalent (EDE)  

level of real income, 𝑦̃(𝑝), as the level of real income that, if equally distributed, would 

generate the same level of social welfare as that produced by the given distribution of real 

income. Formally this is defined by 

 𝑁𝜔[𝑦̃(𝑝)] ≡ 𝑆[𝑌(𝑝)] = ∑ 𝜔[𝑦𝑘(𝑝)]𝑁
𝑘=1 .   (6) 

From (4), (5) and (6) it is clear that the EDE level of real income is just average income if 

either (i) incomes are equally distributed or (ii) incomes are unequally distributed but society 

is not averse to inequality – i.e. 𝜔 is linear. In all other cases the EDE level of real income 

will be lower than average real income. Consequently the Atkinson measure of inequality is 

defined as the percentage extent to which the EDE level of real income lies below average 

real income.  

Formally, the Atkinson measure of inequality is given by 

 𝐼(𝑝) =
𝑦̅(𝑝)− 𝑦̃(𝑝)

𝑦̅(𝑝)
.  (7) 

This measure is intrinsically normative since it depends not just on the shape of the 

distribution of real income, 𝑌(𝑝), but also on society’s degree of inequality aversion as 

reflected in the curvature of 𝜔.   

Finally, notice that (7) can be re-arranged to get: 

 
10 A commonly-used class of social welfare function satisfying these properties supposes that the 

elasticity of marginal utility, −𝑦𝜔"(𝑦)/𝜔′(𝑦), is constant, giving the CRRA class 𝜔(𝑦) =
𝑦1−𝛼/(1 − 𝛼) for 𝛼 ≥ 0, 𝛼 ≠ 1, and 𝜔(𝑦) = ln(𝑦) for 𝛼 = 1. This class has the attractive properties 

that 𝛼 measures society’s degree of inequality aversion and that scaling all incomes by the same factor 

leaves inequality unchanged. However, our proposed measure does not require this functional form. 
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 𝑁𝑦̃(𝑝) ≡ 𝑁𝑦̅(𝑝)[1 − 𝐼(𝑝)] (8) 

So the level of welfare of a given society can be measured in units of real income by taking 

total real income and scaling it down by the Atkinson measure of income inequality.   

3.   Measuring the Harm from Anti-Competitive Conduct  

3.1   Preliminaries 

As noted above we assume that any instance of anti-competitive conduct has an impact on 

consumers that can be thought of as being equivalent to an increase in the price of the 

relevant product. Even though we take the distribution of nominal income as fixed, this price 

increase will harm consumers by reducing their real incomes. Potentially this harm could 

vary across consumers in such a way that it affects the degree of inequality in the distribution 

of real income. We set out a new measure of harm that allows such an effect to be captured.  

3.2   Proposed Measure 

The harm (reduction in real income) caused by the anti-competitive conduct to individual k is 

 ℎ𝑘 = 𝑦𝑘(𝑝0) − 𝑦𝑘(𝑝1),  

and the total harm is  

 𝐻 = ∑ ℎ𝑘
𝑁
𝑘=1 = 𝑁[𝑦̅(𝑝0) − 𝑦̅(𝑝1)].   

This is the conventional measure of harm.  

However, if the competition authority is one of a number of agencies pursuing the common 

good as captured in a social welfare function, then what is of concern is the reduction in 

social welfare brought about by the anti-competitive conduct. Recalling that the EDE level of 

real income provides a measure of welfare in units of income, then the reduction in social 

welfare measured in units of income is 

 ∆𝑆 = 𝑁[𝑦̃(𝑝0) − 𝑦̃(𝑝1)].  

From (8), we can rewrite this as 

 ∆𝑆 = 𝑁{𝑦̅(𝑝0)[1 − 𝐼(𝑝0)] − 𝑦̅(𝑝1)[1 − 𝐼(𝑝1)]}, 

which can be further rewritten as 

 ∆𝑆 = 𝑁[1 − 𝐼(𝑝0)] {𝑦̅(𝑝0) −
𝑦̅(𝑝1)[1−𝐼(𝑝1)]

[1−𝐼(𝑝0)]
}. (9) 

Notice that if the degree of inequality were roughly the same before and after the anti-

competitive conduct, then (9) becomes 

 ∆𝑆 ≈ 𝐻[1 − 𝐼(𝑝0)]. 

So this produces a smaller measure of harm than the conventional measure just because, in an 

unequal society, the reduction in welfare-equivalent income is smaller than the corresponding 

reduction in average real income. 

We therefore propose the following measure. 
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Definition 1. The Normalised Distribution-Sensitive Measure (NDSM) of anti-competitive 

harm is 

 𝐻̃ =
∆𝑆

[1−𝐼(𝑝0)]
= 𝑁 {𝑦̅(𝑝0) −

𝑦̅(𝑝1)[1−𝐼(𝑝1)]

[1−𝐼(𝑝0)]
}.  

By normalised we simply mean that the measure corrects for the degree of inequality in the 

counterfactual. Notice that  

 𝐻̃  
>

<
 𝐻  𝑎𝑠  𝐼(𝑝1) 

>

<
 𝐼(𝑝0). (10) 

That is, the NDSM departs from the conventional measure only to the extent that the conduct 

in question changes prevailing inequality, which is a natural requirement for any distribution-

sensitive measure of competitive harm. 

Of course, we recognise that there are challenges in trying to work out how anti-competitive 

conduct has changed the levels and distribution of real income in any particular case. It is 

therefore important to develop an understanding of the types of circumstances under which 

there will be little or no difference between the two measures of harm – and so the 

conventional measure can be used – and when the difference between the two measures is 

likely to be significant. We turn to this exercise in the next section. 

4.   When and How Distributional Considerations Matter 

In this section, we explore the factors that will cause the NDSM to be equal to, higher than or 

lower than the conventional measure of harm. Section 4.1 conducts this analysis under the 

assumption of identical preferences, deriving a set of analytical results. Section 4.2 extends 

the analysis to heterogeneous preferences, combining further analytical results with 

quantitative simulations that illustrate the potential magnitude of the divergence. 

4.1   Identical Preferences 

Suppose that individuals differ solely in their nominal disposable income, m.  The harm 

caused by the anti-competitive conduct to any such individual is  

 ℎ(𝑚) = 𝑟(𝑝0, 𝑚) − 𝑟(𝑝1, 𝑚) > 0, (11) 

where the real income function is defined in (3).   

We begin with a natural benchmark. When preferences are homothetic, a price increase 

reduces every consumer’s real income by the same proportion, leaving the distribution of real 

income unchanged. The NDSM correctly captures this: since no distributional effect arises, it 

coincides exactly with the conventional measure. 

Result 1.  If preferences are homothetic, then 𝐼(𝑝1) = 𝐼(𝑝0), and hence 𝐻̃ = 𝐻. 

Proof.  It is well known that if preferences are homothetic, then the indirect utility function 

takes the form 𝑣(𝑝, 𝑚) = 𝜑(𝑝)𝑚, where 𝜑′(𝑝) < 0. From (3), the real income function is 

𝑟(𝑝, 𝑚) = [𝜑(𝑝)/𝜑(𝑝0)]𝑚, so 𝑟(𝑝1, 𝑚) = [𝜑(𝑝1)/𝜑(𝑝0)]𝑚 = [𝜑(𝑝1)/𝜑(𝑝0)]𝑟(𝑝0, 𝑚). 

Thus the effect of the anti-competitive conduct is to scale every individual’s real income 

down to the same fraction 𝜇 = 𝜑(𝑝1)/𝜑(𝑝0) ∈ (0,1), of their counterfactual real income. It 

follows that ℎ(𝑚) =  (1 − 𝜇)𝑚. It is easy to show that both average real income and the 

equally distributed equivalent real income that underlies the Atkinson measure of inequality 
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are also scaled down to this same fraction, leaving the Atkinson measure of inequality 

unaffected. Hence, from (10), 𝐻̃ = 𝐻.   ■ 

In the more interesting case of non-homothetic preferences, a price increase will affect 

consumers differently depending on their income, potentially changing the distribution of real 

income. We show that the direction of this effect, and hence whether the NDSM lies above or 

below the conventional measure, depends on whether proportional harm is increasing or 

decreasing in income.   

Result 2.  If ℎ(𝑚)/𝑚 is strictly increasing (resp. strictly decreasing) in 𝑚, then 𝐼(𝑝1) <

 𝐼(𝑝0) (resp. 𝐼(𝑝1) >  𝐼(𝑝0)), and hence 𝐻̃ < 𝐻 (resp. 𝐻̃ > 𝐻).  

Proof.  We consider the case where ℎ(𝑚)/𝑚 is strictly increasing; the strictly decreasing 

case is symmetric. For any two individuals 𝑖 and 𝑗 with 𝑚𝑖 <  𝑚𝑗 it follows from the 

assumption about the behaviour of ℎ(𝑚) that 1 −
𝑟(𝑝1,𝑚𝑖)

𝑟(𝑝0,𝑚𝑖)
< 1 −

𝑟(𝑝1,𝑚𝑗)

𝑟(𝑝0,𝑚𝑗)
 ,which in turn 

implies 
𝑟(𝑝1,𝑚𝑖)

𝑟(𝑝1,𝑚𝑗)
>

𝑟(𝑝0,𝑚𝑖)

𝑟(𝑝0,𝑚𝑗)
 . That is, every ratio of real income between a poorer and a richer 

individual strictly increases after the price increase induced by the anti-competitive conduct, 

so 𝑌(𝑝1) Lorenz-dominates 𝑌(𝑝0). Since the Atkinson inequality measure is strictly 

decreasing under Lorenz improvements for all 𝛼 > 0 (Atkinson, 1970), it follows that 

𝐼(𝑝1) <  𝐼(𝑝0) and hence 𝐻̃ < 𝐻 given (10).  ■ 

The condition in Result 2 is stated in terms of how proportional harm varies across income 

levels. Result 3 provides a more readily interpretable reformulation: for small price increases, 

the condition reduces to whether the expenditure share on the affected good in the 

counterfactual is increasing or decreasing in income – a distinction that maps naturally onto 

the familiar characterisation of goods as necessities or luxuries and one that is estimable from 

household expenditure data. 

Result 3.  For a small price increase, ℎ(𝑚)/𝑚 is strictly increasing in m if and only if the 

expenditure share 𝑝0𝑥(𝑝0, 𝑚)/𝑚 in the counterfactual is strictly increasing in m.  

Proof.  By taking a first-order Taylor expansion of 𝑟(𝑝1, 𝑚) around 𝑝0 we get the result that 

ℎ(𝑚) = 𝑟(𝑝0, 𝑚) − 𝑟(𝑝1, 𝑚) ≈ −(𝑝1 − 𝑝0)𝑟𝑝(𝑝0, 𝑚). Differentiating the real income 

identity 𝑣(𝑝0, 𝑟(𝑝, 𝑚))  ≡ 𝑣(𝑝, 𝑚) with respect to 𝑝 and applying Roy’s identity gives 

𝑟𝑝(𝑝0, 𝑚) = −𝑥(𝑝0, 𝑚). Combining these two results produces 
ℎ(𝑚)

𝑚
≈

𝑝1−𝑝0

𝑝0
∙

𝑝0𝑥(𝑝0,𝑚)

𝑚
.  ■ 

We now extend the analysis to the case of heterogeneous consumer preferences. 

4.2   Heterogeneous Preferences 

Section 4.1 shows that the distributional impact of anti-competitive conduct depends on how 

budget shares vary with income. However, budget shares are determined not only by income 

but also by preferences. In practice, rich and poor consumers may differ in how much they 

value the affected good and in how easily they can substitute away from it when its price 

rises. These preference differences can themselves affect whether anti-competitive conduct is 

regressive or progressive, with direct implications for the NDSM. 
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To examine the role of preference heterogeneity, we consider an economy with two groups of 

consumers, rich (R) and poor (P), with population shares 𝑛𝑅 and 𝑛𝑃 and nominal incomes 

𝑚𝑅 > 𝑚𝑃 > 0. All consumers within each group share the same preferences, but preferences 

may differ between groups. Within each group, all consumers therefore have the same 

expenditure share on the affected good at the counterfactual price. The following result 

identifies the condition on expenditure shares under which anti-competitive conduct is 

regressive in its distributional impact.  

Result 4.  For a small price increase, 𝐻̃ > 𝐻 if and only if the expenditure share on the 

affected good at the counterfactual price is higher for the poor group than for the rich group. 

This holds regardless of whether the difference in expenditure shares arises from differences 

in income, differences in preferences, or both. 

Proof.  We consider the case where the poor group has a higher expenditure share than the 

rich group at the counterfactual price; the reverse case is symmetric. By (3), 𝑦𝑘(𝑝0) =

𝑟𝑘(𝑝0, 𝑚𝑘) = 𝑚𝑘 for all k, so real income equals nominal income at the counterfactual price 

for every individual. By Result 3, applied to each individual with their own utility function, 

ℎ𝑘/𝑚𝑘 ≈ 𝑠𝑘(𝑝0)𝛿 where 𝛿 = (𝑝1 − 𝑝0)/𝑝0 and 𝑠𝑘(𝑝0) = 𝑝0𝑥𝑘(𝑝0, 𝑚𝑘)/𝑚𝑘 is individual 

k’s expenditure share at 𝑝0. Since all members of each group share the same preferences, 

𝑠𝑘(𝑝0) = 𝑠𝑃 for all poor individuals and 𝑠𝑘(𝑝0) = 𝑠𝑅 for all rich individuals. Since 𝑠𝑃 > 𝑠𝑅 

in the case under consideration,  

𝑦𝑃(𝑝1)

𝑦𝑅(𝑝1)
=

𝑚𝑃 − ℎ𝑃

𝑚𝑅 − ℎ𝑅
≈

𝑚𝑃(1 − 𝑠𝑃(𝑝0)𝛿)

𝑚𝑅(1 − 𝑠𝑅(𝑝0)𝛿)
<

𝑚𝑃

𝑚𝑅
=

𝑦𝑃(𝑝0)

𝑦𝑅(𝑝0)
, 

so 𝑌(𝑝0) Lorenz dominates 𝑌(𝑝1). Since the Atkinson inequality measure is strictly 

decreasing under Lorenz improvements for all 𝛼 > 0 (Atkinson, 1970), it follows that 

𝐼(𝑝1) > 𝐼(𝑝0) and hence, by (10), 𝐻̃ > 𝐻.  ■ 

This result states that, if the commodity that is subject to anti-competitive conduct matters 

more to the poor than to the rich – in the sense that, in the counterfactual, they spend a higher 

fraction of their income on it than the rich – then their real income will fall by more than that 

of the rich (in percentage terms). In that case the anti-competitive conduct has a regressive 

impact on the distribution of real income, pushing the NDSM above the conventional 

measure. 

To gain further insights, from this point on we consider the special case of CES preferences. 

These provide a tractable and widely-used parametric framework that nests several important 

special cases (Cobb-Douglas, perfect complements, perfect substitutes). Crucially, the CES 

functional form provides an explicit expenditure share formula, which in turn allows us to 

relate the sign and magnitude of the divergence between the NDSM and the conventional 

measure to parameters of the utility function. 

Suppose therefore that  

 𝑢(𝑥, 𝑧) = [𝛾𝑥
𝜎−1

𝜎  + (1 − 𝛾)𝑧
𝜎−1

𝜎 ]

𝜎

𝜎−1
, 

where 𝜎 > 0 is the elasticity of substitution between x and z, and 𝛾 ∈ (0,1) is the preference 

weight on good x.  
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The associated expenditure share on good x is 

 𝑠(𝑝, 𝜎, 𝛾) =
𝛾𝜎𝑝1−𝜎

𝛾𝜎𝑝1−𝜎+(1−𝛾)𝜎
, (12) 

Since CES preferences are homothetic, this expenditure share is independent of income.  

Result 5 derives conditions on the relative elasticities of substitution of rich and poor, 𝜎𝑅 and 

𝜎𝑃, under which 𝐻̃ > 𝐻 or 𝐻̃ < 𝐻. 

Result 5.  Suppose consumers have CES preferences with common preference weight 𝛾 but 

different elasticities of substitution 𝜎𝑅 and 𝜎𝑃, and let 𝛾∗ = 𝑝0/(1 + 𝑝0). Then, for a small 

price increase: 

(i) If 𝛾 < 𝛾∗, 𝐻̃ > 𝐻 if and only if 𝜎𝑅 > 𝜎𝑃. 

(ii) If 𝛾 > 𝛾∗, 𝐻̃ > 𝐻 if and only if 𝜎𝑅 < 𝜎𝑃. 

(iii) If 𝛾 = 𝛾∗, 𝐻̃ = 𝐻 regardless of 𝜎𝑅 and 𝜎𝑃. 

Proof.  Differentiating the expenditure share in (12) with respect to 𝜎 yields 

 
𝜕𝑠

𝜕𝜎
=

𝐴𝐵 ln[
𝛾

(1−𝛾)𝑝0
]

(𝐴+𝐵)2 , 

where 𝐴 = 𝛾𝜎𝑝0
1−𝜎 and 𝐵 = (1 − 𝛾)𝜎. Since 𝐴, 𝐵 > 0, the sign of 𝜕𝑠/𝜕𝜎 equals the sign of 

ln[𝛾/((1 − 𝛾)𝑝0)], which is positive if and only if 𝛾 > 𝛾∗. Cases (i)-(iii) then follow directly 

from Result 4.   ■ 

This result has important implications for the way in which competition authorities assess 

competitive harm under the NDSM. One might reasonably argue that, to the extent that rich 

consumers can substitute away from the affected good more easily than poor consumers, they 

are better protected from price increases. Anti-competitive conduct should increase inequality 

and push the NDSM above the conventional measure in such cases. Result 5 shows that this 

logic can reverse when the preference weight on the affected good is sufficiently high. 

Greater flexibility now leads consumers to allocate more of their budget to the good at the 

counterfactual price because it represents good value given their preferences. Supposing that 

the rich enjoy greater substitution opportunities, they would therefore be more exposed to the 

price rise than the poor, making the conduct progressive rather than regressive.  

The following result complements Result 5 by identifying the direction of the divergence 

between 𝐻̃ and 𝐻 in the case where consumers share a common elasticity of substitution but 

differ in their preference weights. This corresponds to movement along the diagonal of the 

heat maps, where 𝜎𝑅 = 𝜎𝑃, implying that the substitutability channel has no differential effect 

across the two groups.  

Result 6.  Suppose consumers have CES preferences with common elasticity of substitution 

𝜎 but different preference weights 𝛾𝑅 and 𝛾𝑃. Then, for a small price increase, 𝐻̃ > 𝐻 (resp. 

𝐻̃ < 𝐻) if 𝛾𝑃 > 𝛾𝑅 (resp. 𝛾𝑃 < 𝛾𝑅). 

Proof.  Differentiating the expenditure share in (12) with respect to 𝛾 yields 

𝜕𝑠

𝜕𝛾
=

𝛾𝜎𝑝1−𝜎(1 − 𝛾)𝜎𝜎

𝛾(1 − 𝛾)[𝛾𝜎𝑝1−𝜎 + (1 − 𝛾)𝜎]2
> 0 
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for all 𝛾 ∈ (0,1), 𝜎 > 0, 𝑝 > 0. Higher 𝛾 therefore always raises the expenditure share, 

regardless of the price level or magnitude of the price change. The conclusion follows from 

Result 4.   ■ 

To illustrate Results 5 and 6 quantitatively, we consider a setting in which 𝑛𝑅 = 0.2 and 

𝑛𝑃 = 0.8 and nominal incomes 𝑚𝑅 = 6𝑚𝑃, reflecting approximately the distribution of 

income in the UK. We specialise the Atkinson measure to the iso-elastic case with inequality 

aversion parameter 𝛼 = 2, following Stern (1977) (see also footnote 11). For each 

combination of 𝜎𝑅, 𝜎𝑃 and 𝛾, we calculate both harm measures directly from the CES 

formulae and represent the percentage difference as a colour in a heat map, with red 

indicating 𝐻̃ > 𝐻 and blue indicating 𝐻̃ < 𝐻, and the depth of colour reflecting the 

magnitude of the difference.11  

Figures 1-3 illustrate Result 5 by plotting the percentage divergence between 𝐻̃ and 𝐻 when 

𝜎𝑅 and 𝜎𝑃 range from 0.1 to 2.5.  

 

 

Figure 1: 𝑝0 = 0.4, 𝛾 = 0.05 

 

 
11 These heat maps are computed for a discrete 25% price increase, going beyond the small price 

change assumption underlying Results 5 and 6. The heat maps nonetheless confirm that the qualitative 

predictions of both results carry over accurately to price changes of this magnitude. 
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Figure 2: 𝑝0 = 0.4, 𝛾 = 0.2 

In both figures the diagonal is white, confirming that when 𝜎𝑅 = 𝜎𝑃 the two measures 

coincide exactly, consistent with Result 1. The red and blue regions are consistent with case 

(i) of Result 5: since 𝛾 lies below the threshold 𝛾∗ = 𝑝0/(1 + 𝑝0) ≈ 0.286, in both cases, 

higher 𝜎𝑅 reduces the rich's expenditure share, making anti-competitive conduct regressive 

and pushing 𝐻̃ above 𝐻.  

Comparing the two figures, the magnitude of the divergence is smaller in Figure 2, consistent 

with the proof of Result 5, which shows that the sensitivity of the expenditure share to 𝜎 

diminishes as 𝛾 approaches 𝛾∗. Strikingly, the divergence reaches over 100% in Figure 1, 

indicating that ignoring distributional considerations can lead to a very significant 

understatement of harm. 

 

 

Figure 3: 𝑝0 = 0.4, 𝛾 = 0.4 
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Figure 3 illustrates case (ii) of Result 5. Since 𝛾 = 0.4 exceeds the threshold 𝛾∗ ≈ 0.286, the 

colours reverse relative to Figures 1 and 2. Higher substitutability now increases rather than 

reduces the rich's expenditure share on the affected good, making conduct progressive and 

pushing 𝐻̃ below 𝐻. The diagonal remains white throughout, confirming that the reversal is 

symmetric around the case of identical preferences.12 

We now consider scenarios in which rich and poor consumers differ in their preference 

weights. By Result 6, the colour along the diagonal (where 𝜎𝑅 = 𝜎𝑃) is determined by the 

sign of 𝛾𝑃 − 𝛾𝑅: red (indicating 𝐻̃ > 𝐻) when 𝛾𝑃 > 𝛾𝑅 and blue (indicating 𝐻 < 𝐻) when 

𝛾𝑃 < 𝛾𝑅. As we move off this diagonal, Result 5 governs the evolution of the colour pattern, 

since it is differences in 𝜎𝑅 and 𝜎𝑃 that determine whether the divergence between 𝐻̃ and 𝐻 

increases or decreases relative to the diagonal. 

 

 

Figure 4: 𝛾𝑃 = 0.2, 𝛾𝑅 = 0.05 

In Figure 4, the equal-𝜎 diagonal is red throughout, consistent with Result 6. Moving off the 

diagonal, the substitutability channel of Result 5 is present, and blue regions emerge where σ 

differences are large enough to offset the preference weight effect. 

Figures 5 and 6 illustrate cases with larger preference weight differences. 

 
12 Qualitatively similar patterns hold for other price scenarios, with the relevant threshold 𝛾∗ shifting 

with 𝑝0 accordingly. 
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Figure 5: 𝛾𝑃 = 0.2, 𝛾𝑅 = 0.4 

 

 

Figure 6: 𝛾𝑃 = 0.4, 𝛾𝑅 = 0.05 

In both figures, the 𝛾 difference is large enough that the colour predicted by Result 6 on the 

equal-𝜎 diagonal extends across the entire map: Figure 5 is uniformly blue and Figure 6 

uniformly red, across all combinations of 𝜎𝑅 and 𝜎𝑃. The magnitude of the divergence is 

again striking, reaching well above 100% in Figure 6. 

5.   Conclusion 

In this paper, we have derived the NDSM, a Normalised Distribution-Sensitive Measure of 

anti-competitive harm, which captures the reduction in social welfare that would be of 

concern to a competition authority that saw itself as one of a number of agencies trying to 

pursue the common good.  The measure is normalised to coincide with the conventional 

measure in the absence of distributional effects, and exceeds it if and only if anti-competitive 

conduct raises the Atkinson measure of inequality of real incomes. We have derived 
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analytical conditions determining when and in which direction this divergence occurs. Under 

identical preferences, the direction depends on whether the affected good is a necessity or 

luxury. Extending to heterogeneous preferences, we show that both the relative 

substitutability of rich and poor consumers and their relative preference weights matter. A 

striking finding is that greater substitutability does not always reduce a given consumer 

group’s exposure to harm: when the preference weight on the affected good is sufficiently 

high, it can increase it. Quantitative simulations confirm that the divergence can be 

substantial, exceeding 100% under the parameter values considered, underscoring the 

importance of accounting for distributional effects in the quantification of competitive harm. 

We are aware of potential objections on the grounds that using this new measure could 

considerably expand the demands on competition authorities and will address these in a 

companion piece of research.   
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