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Research overview

Switching costs are monetary and non-monetary costs that a consumer
has from switching to a competitor’s product/service—even when the prod-
ucts/services are functionally equal (Klemperer, 1995)—not observable.

Energy retail markets are undergoing liberalization in many countries:
understand how to improve consumer awareness and market efficiency.

Measure switching costs in the Italian retail electricity market using
prices and number of consumers and detail policy implications.
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Motivation

Measuring switching costs in the electricity market is relevant:

• market opening is occurring in all developed countries;

• switching costs confer market power and are a barrier to entry;

• consumer inertia harm (also) vulnerable consumers.

In the latest Electricity Directive approved in 2019, market efficiency
and consumer protection are the main objectives.

Magnani, Manenti, Valbonesi Measuring Switching Costs September 4, 2021 3 / 31



The Italian retail electricity market

Law 73/2007: retail market opens to competition → virtually any firm
can sell electricity to final consumers (business and residential).

There are two coexisting retail markets:

• regulated market: one contract which price and conditions are set
by the regulator (ARERA)—those who hadn’t chosen a provider in
the free market are by default under this contract;

• free market: each firm can offer many contracts and decide upon
prices, conditions and additional services—being in the free market
requires an active choice.
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The Italian retail electricity market

Consumers can switch from regulated to free market anytime at no mone-
tary cost (and switch back too). In the free market, they can switch from
any firm to any other firm, again, at no monetary cost.

A similar system exists in many other countries, such as France and Por-
tugal.
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Some stylized facts

Switching to the free market is increasing but still low (ARERA):
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Some stylized facts

Wide geographical heterogeneity in free market rates (ARERA, 2020):
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Some stylized facts

...even if free market prices can be highly competitive (TrovaOfferte):
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Some stylized facts

Switching within the free market to another provider (red bar) is rela-
tively low though increasing over time (ARERA)...
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Some stylized facts

...as well as renegotiations, i.e., switching to another contract with the
same provider (ARERA):
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The Italian energy retail market

In 2019 (ARERA):

• largest firm (national incumbent) owns half of market share;

• free market is highly concentrated:
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Consumer inertia and switching costs

Why is switching low among domestic consumers?

From consumer surveys (ARERA, 2021):

• high satisfaction from current provider (status quo bias?);

• uncertainty about providers in the free market (trust issues);

• process is perceived as long and cumbersome.
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Brief literature overview

Determinants of inertia in energy markets:

• UK: Waddams et al. (2017);

• Japan: Managi and Shin (2017);

• USA (Texas): Hortaçsu et al. (2017);

• Italy: Fontana et al. (2017), Dragotto et al. (2021).

Theoretical research about switching costs:

• switching costs and market power: Klemperer (1987), Tarkka (1995);

• market equilibrium: Shy (1995), Shy (2002).
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The model

Our model is based on Shy (2002).

Firms produce a product/service at no marginal/fixed costs and sell it to
consumers.

Each firm serves an initial consumer base. If consumers want to switch (i.e.,
change firm), they pay the new price but sustain a switching cost.

Firms maximize prices subject to a constraint that no other firm will find it
profitable to undercut its price in order to subsidize its consumers switching
costs.

Objective: measure firm-specific switching costs within the free market.
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An adaptation of Shy (2002)

K firms competing in prices and selling the same homogenous service in the
free market; each firm i = 1, . . . ,K has consumer base Ni . A single firm in
the regulated market, R, with consumer base NR .

Timeline

1. R sets pR—it is exogenously given;

2. firm i sets pi , ∀i = 1, . . . ,K ;

3. demand realizes.

Going from firm i to firm j entails a switching cost: Sij .
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An adaptation of Shy (2002)

Utility of a firm i ’s consumer at her next purchase:

Ui =


−pi staying with firm i

−pj − Sij switching to firm j

−pR − SR switching to firm R
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An adaptation of Shy (2002)

Three scenarios based on the level of pR :

1. no firms can attract consumers in the regulated market:

pR − SR < pi ≤ pR + SR , ∀i = 1, . . . ,K

2. all firms can attract consumers in the regulated market:

pi ≤ pR − SR , ∀i = 1, . . . ,K

3. some firms can attract consumers in the regulated market:

pi ≤ pR − SR and pj > pR − SR , ∀i , j = 1, . . . ,K

In equilibrium, scenario 2 emerges: each firm in the free market posts a
price which attracts consumers from the regulated firm.
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Consumers from the regulated market

Assumption: when pi ≤ pR − SR , ∀i = 1, . . . ,K , firm i attracts a portion
of consumers from the regulated market, NR :

α
Ni

∑K
k=1Nk︸ ︷︷ ︸
=γi

NR

which depends on:

• α ∈ [0, 1]: share of catchable consumers;

• γi ∈ (0, 1): firm i ’s market share.

α can be estimated from consumer surveys (upper threshold). As of 2019
(ARERA), >70% of domestic consumers had no intention to switch.
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Price competition: undercutting

Prices satisfy the undercutting proof property (UPP) if:

pi : πj = pjNj ≥ (pi − Sij ) (Ni +Nj + αγjNR)

pj : πi = piNi ≥ (pj − Sji ) (Ni +Nj + αγiNR)

Undercutting occurs as one-to-one competition. This allows to find a
unique series of prices as a Nash-Bertrand equilibrium in pure prices does
not exist.

From here, switching costs:

Sij = pi − pj

(
1− Ni

Ni +Nj + αγjNR

)
, i 6= j , ∀i , j = 1, . . . ,K
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Price competition: undercutting

Switching cost formula:

Sij = pi − pj

(
1− Ni

Ni +Nj + αγjNR

)
, i 6= j , ∀i , j = 1, . . . ,K

Switching costs depends negatively on αNR and positively on Ni .
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Measuring switching costs

In order to measure switching costs, according to the formula:

Sij = pi − pj

(
1− Ni

Ni +Nj + αγjNR

)
, i 6= j , ∀i , j = 1, . . . ,K

we only need prices and number of consumers (for each firms and in the
regulated market). α is calibrated according to ARERA consumer surveys
(α = 0.2).
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Fitting data: prices

Price data from TrovaOfferte, ARERA price comparison website:

• total annual spending (our proxy for the price, p);

• household with yearly consumption 2,700 kWh living in Rome.
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Fitting actual data: market shares

Market share data from ARERA database:

• number of POD of each provider (proxy for number of consumers N);

• national level.

Data are collected on a yearly basis from 2015 to 2018.
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Some stylized facts

On average, firms in the free market offer a cheaper contract (orange:
average spending of the cheapest offer of each provider in each week) than
the regulated offer (black) → scenario 2 is confirmed by data.
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Measuring switching costs

Switching costs are measured considering the firms posting offerts on the
website (firms covering >90% of the market). The two largest firms are
incumbents (in the electricity and the gas markets) with 50% and 11% of
market share respectively.

Undercutting rule: in each period, each firm tries to avoid the largest firm
undercuts. The largest firm tries to avoid undercutting from the second
largest one.
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Measuring switching costs

Table. Measures of switching costs between 2015 and 2018

2015 2016 2017 2018
Firm price s. cost price s. cost price s. cost price s. cost
1 477.92 357.47 479.93 370.95 473.77 371.61 509.23 411.23
2 474.28 56.26 486.10 59.63 489.44 33.93 498.51 45.31
3 480.94 19.68 487.08 23.30 487.12 -4.74 512.62 27.83
4 476.93 29.67 474.46 18.50 467.24 -18.77 505.61 18.84
5 508.04 37.00 504.17 29.48 476.57 -22.60 542.56 43.45
6 - - 454.54 -18.92 448.86 -52.54 472.79 -27.61
7 486.99 9.06 476.99 0.60 449.10 -56.31 460.78 -40.40
8 476.48 3.10 469.70 -5.37 449.70 -53.82 490.62 -10.77
9 479.72 9.02 481.95 5.62 473.14 -33.26 481.28 -22.76
10 - - 452.69 -22.95 448.16 -56.95 479.85 -24.99
11 - - - - 473.10 -32.05 501.77 -3.81
12 519.61 43.30 531.98 54.36 542.86 36.04 - -
13 - - 473.68 -5.28 475.12 -32.88 506.61 -1.20
14 449.70 -24.20 451.16 -25.15 467.67 -37.31 484.64 -23.61
15 504.60 26.81 498.67 18.88 530.66 21.44 544.34 35.96
16 - - 507.32 27.44 508.93 0.11 518.33 9.92
17 - - - - 575.90 66.80 582.85 73.84
18 - - - - 507.07 -2.10 550.32 41.23
19 - - - - 437.95 -71.24 467.08 -42.08
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Results

Consumers of Firm 1 (the largest one in the market/electricity incumbent)
bears the highest switching costs; from ∼ 75% to ∼ 80% of yearly spending.

Consumers of other firms bear lower switching costs—for Firm 2 (the second
largest/gas incumbent) costs are up to 12% of yearly spending.

Switching costs of smaller firms tend to be rather small, if not negative.
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Results

Clear fragmentation of consumers in the free market.

Consumers of Firm 1 (and, to a lesser extent, Firm 2) sustain high costs
from switching as they are more inert and less engaged in market dynamics—
incumbents attract consumers from the regulated market thanks to brand
recognition and informational advantage.

Consumers of smaller firms are more dynamic and bear lower cognitive and
search costs from switching as they are ex-ante more informed and active.
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Policy implications

12m+ consumers are still under regulated contracts. By January 2023,
full market liberalization must be achieved. Incumbents migrating their
consumers to free market contracts implies high market concentration and
consumer lock-in.

Policymakers need to improve consumer awareness among those con-
sumers under regulated contracts, e.g., through messages within bills and
media campaign.

Further, it is important to improve consumer trust in order to make the
choice of non-incumbent firms as less risky as possible and avoid 1:1 migra-
tion over incumbents.
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Next steps

Different undercutting rules (with respect to the most competitive firm).

Switching costs as outcome variable in a regression model to analyze deter-
minants.

Understand the role of the regulator: endogenize pR so to extend the
analysis to SR .
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Thanks for your attention!

marco.magnani@unipd.it / mmagnani@arera.it
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