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The (mis)use of profitability analysis in competition law cases

AAbbssttrraacctt
The UK Office of Fair Trading and Competition Commission have

recently taken the position that the analysis of an industry’s profits can

yield important information about how competitive it is. This

approach is not used in the US and rarely in the EU. There are a num-

ber of good reasons for this. First, it is not true that, even in a long-run

competitive equilibrium, firms will earn zero economic profits as one

would normally measure them. Second, there are a number of reasons

why firms might earn economic profits well above their cost of capital

that should not be of concern to competition authorities. Third, meas-

uring profitability in an economically meaningful way is virtually

impossible to do for any complex businesss. The analysis of profitabil-

ity in competition cases will not help us distinguish successfully

between competitive and co-operative pricing, but it will add confu-

sion of the issues and lead to bad policy decisions.
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The model of perfect competition, much beloved by
first year economic textbooks, holds that firms earn
zero economic profits. At the other extreme, monopo-
lists earn positive economic profits. A superficial analy-
sis might suggest that one way to determine how
competitive markets are is to look at how profitable the
firms in that market are. Low profitability under this
approach would be associated with a high degree of
competitiveness; high profits would be evidence of a
lack of competition. This certainly seems to be the
view of the UK competition authorities.

In his recent paper presented at Fordham,1 Sir Derek
Morris, chairman of the UK Competition Commis-
sion, argued that the existence of co-ordination within
a market “can in principle be identified via analysis of
profitability.”2 This is consistent with previous com-
ments from Sir Derek. In November 2002 he argued
that

“In particular, and companies are sometimes

unhappy about this, it does mean looking at prof-

itability levels and even efficiency levels. Where

you find the main players [in a market] all seem

to be consistently achieving high profits, that is

one signal that maybe it’s not so competitive.”3

It is also consistent with the views of both of the UK
Office of Fair Trading (OFT) and the UK Competition
Commission. The UK OFT states that

“The ability of an undertaking … to earn exces-

sive profits may provide evidence that it possess-

es some degree of market power.”4

The Competition Commission states that

“However, a situation where, persistently, profits

are substantially in excess of the cost of capital

for firms that represent a substantial part of the

market could be an indication of limitations in

the competitive process. For instance, in some

cases a high level of profitability could be indica-

tive of significantly coordinated behaviour.

Therefore, in the context of a market reference,

the Commission will normally consider profit

levels, usually in terms of rates of return on capi-

tal in the market or markets concerned, as a fur-

ther indicator of competitive conditions.”5

As a result of these views, the UK authorities typically
seek to compare some measure of the profitability of a
firm or sector to the cost of capital of that firm or sec-
tor. If the firm or sector is earning a return above its
cost of capital, that is treated as prima facie evidence of
excess profitability. However, it is interesting to note
that profitability analysis is not used by competition
authorities in the US and is rare in the EU. It is rea-
sonable to ask why. In this Discussion Paper we argue
that the apparently simple and obvious relationship
between profitability and the degree of competition
within a market holds only rarely, and only by chance,
and should not be used generally as the basis for assess-
ing the competitiveness of particular markets or indus-
tries. There are three main reasons for this.

• The theorem that in a long-run, perfectly-competi-
tive equilibrium firms will earn zero economic
profits is simply not true when applied to econom-
ic profits as one would normally measure them.
Instead, what is true is that the marginal firm will
earn zero profits.

• There are a number of reasons why firms might
earn economic profits well above their cost of cap-
ital that should not be of concern to the competi-
tion authorities. In only a few cases where one
observes positive economic profits should competi-
tion authorities be concerned, and these situations
must be identified on grounds other than prof-
itability.

• Measuring the profitability of a particular product
line in an economically meaningful way is at best
extremely difficult, and as a practical matter, is vir-
tually impossible to do for any complex business.

The conclusion that we draw is that, contrary to the
impression that Sir Derek is clearly trying to convey,
other jurisdictions should not follow the UK’s lead and
begin using profitability analysis. Instead, the UK
should stop using it.
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WWhhaatt tthhee bbaassiicc ccoommppeettiittiivvee tthheeoorryy tteellllss uuss aabboouutt
pprrooffiittss
The theory is quite simple. In a perfectly competitive
market where all firms are price takers, price is deter-
mined by the intersection of the supply and demand
curves. The industry supply curve is the horizontal
summation of the marginal cost curves for each firm,
which are also the firms’ supply curves. If firms in the
industry are earning a return on investment that is
above their required return, e.g., 10%, then new firms
will enter the market. This will shift the supply curve to
the right and the market price will fall to a point where
the last firm to enter earns a 10% return. In this exam-
ple the cost of capital is 10%, and entry will stop when
the return to the marginal firm is just 10%. If all firms
have identical costs then all firms will earn 10% and
have zero economic profits. However, generally some
firms are more efficient than others and so some firms
have lower costs than others. The theory predicts that
the marginal firm in long-run equilibrium earns zero
economic profits, but firms with lower costs will earn
positive economic profits.

This implies that we should expect firms on average to
earn more than their cost of capital. This should come
as no surprise. Firms will only enter a market, or
embark on a new investment, if they expect to earn at
least their cost of capital as a return. We know as a
practical matter that firms evaluate investments and
choose only those they expect to exceed their cost of
capital. Investments that earn just the cost of capital are
breakeven and add nothing to shareholders’ net worth.
Firms will, of course, make some mistakes, but one
would still expect many firms to earn above their cost
of capital.

Empirical evidence is consistent with these views. CRA
looked at the rates of return based upon accounting
data for firms in the FTSE 500, broken out by sector.
These results are presented below. Notice that in most
sectors, firms on average earn far above their cost of
capital and, even in those where the average return is at
or below the cost of capital, there are firms in the indus-
try earning far above their cost of capital. This is con-
sistent with one of two propositions. Either the
competition authorities should be intervening in virtu-
ally every sector of the economy, or accounting profits
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above the cost of capital are not indicative by them-
selves of a competition problem.

DDiiffffeerreenntt ssoouurrcceess ooff pprrooffiitt
The starting point for thinking seriously about the use
of profitability as a measure of market power for com-
petition law investigations is to think about the possible
sources of economic profits. Potential sources of prof-
its include:

• Rewards for taking risks and innovating (Schumpe-
terian rents);

• Rewards to superior efficiency or better manage-
ment (Ricardian rents); and 

• The result of having and exercising market power.

Only the last of these three categories of possible
sources of profits should concern regulators.

Entrepreneurs who take large risks in investing in proj-
ects with highly uncertain returns do not do so in the
expectation that if the project turns out to be a success,
they will earn a return equal to their cost of capital.
Instead, they invest in the expectation that they might
well lose all their investment, but that if the investment
turns out to be successful, they will earn substantially in
excess of their initial investment. An example of the
former is the Iridium satellite telephone system, which
cost billions of dollars to start and was a commercial
disaster, leading to the investors losing virtually all of
their initial investment. An example of the latter is the
Dyson vacuum cleaner, which has earned its inventor
many times his initial investment. High profits that are
the result of taking a large risk are not a competition
policy concern. What may look like excessive profits
once the investment has turned out to be a success
might represent only a modest “risk-adjusted” return
based on the ex ante risk of the project. If a particular
investment has only a 10% chance of success, a firm
will only make that investment if it expects to earn
returns of more than 10 times its original investment if
the project is a success. This is necessary to compensate
the firm for accepting the 90% risk that it will earn
nothing from the investment.

Profits that arise from risk taking on the part of com-
panies are referred to as Schumpeterian rents after the

Austrian economist Joseph Schumpeter who argued
that high profits were the engine of economic progress.6

The possibility of high profits spurred companies to
take risks, such as investing in research and develop-
ment projects that might yield no commercially useful
product but equally might yield a new invention or new
valuable piece of intellectual property (e.g. a patent).
Schumpeter referred to the process of “creative destruc-
tion” whereby innovation and entrepreneurship create
new products, ideas and industries.7

It is sometimes said by regulators that if the cost of cap-
ital is correctly calculated, then the current profitability
of a firm is an accurate indicator of whether or not it is
making excess returns. This is not true of
Schumpeterian rents. The current cost of capital of a
firm is a forward-looking indicator based on the riski-
ness of the firm’s revenue stream going forward. It does
not tell one how risky the firm’s revenue stream was
when the initial investment was undertaken. The cur-
rent cost of capital of a firm cannot reveal how risky the
project initially was. In the example above, the current
cost of capital of a firm once the investment has been
shown to be successful will not reflect the 90% initial
chance that it would be a failure. Equally, the current
cost of capital of the mobile telephony industry does
not convey any useful information on how risky the
mobile phone companies initial investment was. It is
now clear that there is huge consumer demand for
mobile telephony: that was not at all clear in the mid
1980s when Vodafone and BT Cellnet began investing
in their UK networks, or even in the early 1990s when
Orange and One2One (now T-Mobile) began investing
in their UK networks. For evidence of this, witness how
much the UK Monopoly and Merger Commission’s
(MMC) 1999 forecast of demand for mobile telephony
under-estimated actual 2003 demand (i.e. by nearly
50%).

Another legitimate source of high profitability is supe-
rior efficiency relative to one’s competitors (e.g. lower
costs or better management), often termed Ricardian
rents. As discussed above, economics predicts that even
in a competitive market, it is only the marginal firm that
makes zero economic profits in long-run equilibrium.
Those firms that are more efficient than the marginal
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firm will make positive economic profits, whilst those
that are less efficient will either exit the market or never
enter it. Thus we should expect to see many firms earn-
ing more than their cost of capital without therefore
concluding that there are competition policy problems.

The third source of profits is the exercise of market
power. It is important to understand how this source of
profits differs from Schumpeterian or Ricardian rents in
terms of its effect on consumers. A monopolist raises
prices above the competitive level, and earns excess
profits, by restricting output below the competitive
level. This harms consumers in two different ways.
First, those consumers who buy the product at the
monopoly price are harmed because they pay more for
the product than they would at the competitive price
level. Second, some consumers who would buy the
product at the competitive price level do not buy it at
the monopoly price level. In addition to harming con-
sumers, the monopolist also harms society as a whole
as it reduces total social welfare: the increased profits
earned by the monopolist are outweighed by the losses
suffered by consumers.8 However, Schumpeterian and
Ricardian rents do not have these effects. Those who
invest in risky projects do not restrict output. They seek
to create products that would not otherwise exist i.e.
they seek to expand output. Equally, profits earned
from being more efficient than one’s rivals are also not
typically earned by restricting output. Indeed, low cost
firms usually price lower than high cost firms (certain-
ly, they do not price higher) and so expand their output.
So the profits earned from these two sources are not
profits that should concern policy makers.

It is also important to note that economic theory only
holds that firms operating in competitive conditions
make zero economic profits in equilibrium. When mar-
kets are not in equilibrium, then firms may make eco-
nomic profits or losses during the period of
disequilibrium. For instance, a new lower cost produc-
tion technique available to all participants in a market
will likely lead to the participants earning positive prof-
its in the short run, until the market settles down to a
new equilibrium. In many of the dynamic markets of
the new economy (e.g. software, video games), equilib-
rium may never be reached as each product is super-

seded by a new and better product before the market
has reached the long-run equilibrium for the initial
product. In such markets, we are unlikely to find firms
consistently earning zero economic profits.

TThhee ddiiffffiiccuullttyy ooff mmeeaassuurriinngg eeccoonnoommiicc pprrooffiittaabbiilliittyy
Even if the economic theory behind using profitability
analysis was sound, the practical difficulties of using
profitability analysis are likely to be insurmountable in
the vast majority of cases. While economic profits are a
viable economic concept, in practice they are almost
impossible to measure from accounting data, particu-
larly at the level of individual products for a multi-prod-
uct firm. For a start, accounting costs often do not
reflect economic costs and so in any given year the eco-
nomic measure of profit is likely to diverge from the
accounting measure of profit. For instance, deprecia-
tion costs used in financial accounting generally are cal-
culated in a way to minimize tax costs and hence
seldom (if ever) reflect economic depreciation. A fur-
ther complication is that the rate of return, which deter-
mines economic profitability of a firm, must be
measured over the time period of each investment that
the firm makes. This means that one can seldom draw
any meaningful conclusions about a firm’s economic
profitability from just a few years of accounting data.

The correct measurement of the expected economic
profitability of an investment involves measuring the
costs and revenues associated with all possible out-
comes of that investment throughout its entire lifetime.
It is crucial that not only the realized outcome of the
investment be evaluated, but also each of the possible
alternative outcomes that existed when the initial deci-
sion to go forward with the investment was made. This
needs to be measured by modelling the activity, over the
project lifetime, using discounted cash-flow techniques
and explicitly accounting for the uncertainty that exists
at the beginning of the project. In stylised form, most
projects involve an initial investment period, when
accounting profits are low or negative, a mature phase
when accounting profits are high, and a sunset phase
when accounting profits fall to zero and the activity is
discontinued. Observing high accounting profits in the
mature phase of a product’s life conveys no useful infor-
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mation on whether excess profits are being earned over
the lifetime of the project. Economists refer to such
profits as quasi-profits. They appear as if they are real
(excess) profits, but in fact they are only an artefact of
taking a snapshot at a particular stage of the product
lifecycle.9

A good example of the dangers of looking only at a
snapshot is provided by the MMC market inquiry into
Video Games in 1995.10 The MMC concluded that

“It is reasonable to conclude that Nintendo is an

exceptionally profitable enterprise and, at least

until 1993/94, Sega was also very profitable.”

(para. 2.55)

The MMC treated this as evidence of a competition
problem. However, this was an incorrect conclusion to
draw. It took no account of the level of risk that Sega
and Nintendo incurred when they entered a market
that, by 1987, had virtually disappeared, or of the fact
that there was ample evidence that the firms did not
have any lasting market power. History showed that
even very large players had failed in this market (Atari,
Commodore, Philips) and it was public knowledge that
Sony was about to enter the market. Sony became the
worldwide market leader by the late 1990s and Sega
exited the market in 2001. The high levels of profitabil-
ity generated by Sega and Nintendo in the mid-1990s
conveyed no useful information about the state of com-
petition. The MMC should have looked to evidence of
competitive behaviour and barriers to entry to assess
whether the market was competitive.11

Most firms produce more than one product line and/or
operate in more than one geographic area. When there
are shared costs (common costs) across different prod-
uct lines or areas, measuring the profitability of any
particular product line or in any particular area
becomes difficult. A firm will earn positive profits as
long as the overall revenues that it earns exceed its over-
all costs. In the presence of common costs, the firm will
need to ensure that in aggregate it earns an amount
above its variable costs that is enough to cover all of its
common costs. If a regulator wishes to decide whether,
for instance, a particular product is “excessively prof-

itable” it will have to decide what proportion of the
common costs it should allocate to that product. This
allocation procedure will be highly controversial as,
from an economic perspective, there is no single “right”
way to allocate common costs.12

As we show below (see box), there is no single eco-
nomically correct way to allocate common costs. If a
regulator wishes to look at profitability, then we would
strongly advocate looking at profitability at a high
enough level within the firm that common cost alloca-
tion issues do not drive the results. In our example
below, that would imply looking at the summation of
Product A and B, not just at Product A alone. However,
even here there are serious problems with profitability
analysis. Aggregating across products or markets may
solve the problem of allocating common costs, but only
at the cost of weakening the link between profitability
and the possible exercise of market power within a par-
ticular market. If an analyst were to find excess profits
on the basis of a profitability analysis at an aggregated
level, it is very unclear that this tells the analyst any-
thing useful about the state of competition in any par-
ticular market.

The issue of how to allocate common costs arose in the
recent Competition Commission inquiry into calls to
mobile phones.13 In its Hypothetical Remedies State-
ment,14 the Commission asked

“whether excessive profits are being earned by

any of the MNOs either overall or in respect of

any part of their business and if so, whether this

is indicative of insufficient competitive pressure

being exerted on one or more of the services

offered by the MNOs.” (page 5)

The Commission concluded in the Hypothetical
Remedies Statement that only one of the four operators
was earning more than its cost of capital overall, but
simultaneously suggested that all four operators were
earning “excess profits derived from above-cost call ter-
mination charges”.15 Given the overall lack of excess
profitability, this latter conclusion clearly can only be
sustained on the basis of some arbitrary16 allocation of
costs between the different services.



MMeeaassuurriinngg aanndd iinntteerrpprreettiinngg tthhee ccoosstt ooff ccaappiittaall
Other measurement difficulties arise over the cost of
capital: Firstly, the textbooks point out that this should
be computed on the basis of individual project invest-

ments although, as a practical matter, this is impossible
because of data limitations. Instead, overall cost of cap-
ital numbers are calculated for firms that may have
many investments, in many different product and geo-
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AAnn eexxaammppllee ooff aallllooccaattiinngg ccoommmmoonn ccoossttss
The two tables below provide an example to show how different allocations of common costs alter the apparent
profitability of a product line. In this example there are common costs of 400 between Products A and B, vari-
able costs of 50 for Product A and variable costs of 150 for Product B. Product A earns revenues of 400, whilst
Product B earns revenues of 200, so both products cover their variable costs. Total costs and total revenues are
both 600, so the firm makes zero profits on these products. These figures are shown in Table 1.

Table 11: HHypothetical ccosts aand rrevenues lleading tto zzero ooverall pprofit

However, depending how the common costs are allocated, Product A might appear excessively profitable.
Table 2 shows three possible allocations:

• Allocation 1: common costs are allocated in the same proportion as variable costs are incurred (i.e. 25% to
Product A, 75% to Product B

• Allocation 2: common costs are allocated in the same proportion as revenues earned (i.e. 67% to Product
A, 33% to Product B)

• Allocation 3: common costs are allocated so as to make the implied return (margin over variable costs) on
both Products the same (i.e. 350 to Product A, 50 to Product B)

Table 22: AAlternative aallocations oof ccommon ccosts

When the common costs are allocated on the basis of variable costs (allocation 1), Product A looks to be exces-
sively profitable as it has total cost of 150, but earns revenues of 400. When the common costs are allocated on
the basis of revenues (allocation 2), Product A’s return is much less. When the common costs are allocated to
lead to equivalent implied returns on the two products (allocation 3), then both earn zero return. Also note that
even though Product B covers its variable costs (i.e., it provides a positive contribution of 50 to the business), the
implied return on this product is negative under two of the three allocation mechanisms. So the way in which
common costs are allocated has important implications for calculations of profitability.

CCoommmmoonn 
ccoossttss

RReevveennuueess
VVaarriiaabbllee 

ccoossttss
CCoonnttrriibbuuttiioonn

PPrroodduucctt AA 400 50 350

PPrroodduucctt BB 200 150 50
400

AAllllooccaattiioonn 
11

IImmpplliieedd 
rreettuurrnn

AAllllooccaattiioonn 
22

IImmpplliieedd 
rreettuurrnn

AAllllooccaattiioonn 
33

IImmpplliieedd 
rreettuurrnn

PPrroodduucctt AA 100 167% 267 26% 350 0%

PPrroodduucctt BB 300 -56% 133 -29% 50 0%
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graphic markets. The estimated cost of capital is there-
fore the expected average return on all the investments
of a firm and this may bear little relationship to the
return required on a particular project in a specific
product or geographic market, which will be driven by
the particular risk characteristics of that market.
Second, the estimation of the key cost of capital param-
eters can be contentious and a significant degree of
uncertainty about the true level will always be present.17

More fundamentally, the profitability model adopted is
intrinsically flawed because of a misconception about
the cost of capital. The cost of capital is a concept that
arises in portfolio theory. The cost of capital that
applies to a firm is the return that is expected from a
portfolio of firms bearing a similar systematic risk. The
firms within the portfolio will be subject to very differ-
ent firm specific risks and within a portfolio the returns
on investment will vary enormously. For example, if the
cost of capital for innovative telecoms firms is 15%,
then a portfolio investor would expect to earn 15% after
taking into account both winners (e.g. Vodafone) and
losers (e.g. Iridium). To correct for this we could in
principle probability weight the returns of the success-
ful firms under investigation. Alternatively, we could
compare the net present value of returns earned by suc-
cessful firms against the investment made in both suc-
cessful and unsuccessful firms. However, the approach
adopted by the UK regulators of looking at successful
firms alone and comparing their returns against their
cost of capital is inherently biased in favour of finding
returns in excess of the cost of capital.

CCoonncclluussiioonnss
In general profitability analysis will not provide useful
information for competition analysis, and worse yet, is
likely to be highly misleading. Measuring the profitabil-
ity of a firm in an economically meaningful way is at
best extremely difficult, and as a practical matter, is
likely to be impossible to do for any complex business.
Standard accounts do not typically measure the true
economic costs or asset values. The concept of eco-

nomic profits must be looked at over time against the
benchmark of an appropriate risk-adjusted rate of
return, the cost-of-capital, which itself is subject to a
substantial range of uncertainty. Crucially, profits are
measured at the level of the firm, whereas competition
policy analysis usually takes place at the level of indi-
vidual product and geographic market. This was cer-
tainly true of the Competition Commission’s SME
Banking inquiry, their Supermarkets inquiry and the
recent Mobile telephony inquiry. The result is that
developing a reasonable measure of economic prof-
itability for antitrust purposes is not practically possible.

In addition economic theory does not imply that high-
ly competitive economic environments necessarily are
associated with low profits. Therefore even if you could
measure profits in an economically meaningful way,
they would not tell us much about the state of competi-
tion or, equally importantly, whether regulatory inter-
vention would be appropriate. This is why the US and
EU are correct in not using profitability as a measure of
competition.18

We would not go so far as to say that looking at the
profitability of an industry could never yield informa-
tion that might be useful for a competition policy inves-
tigator. For instance, it would be surprising to find
long-run high returns in a mature capital-intensive sin-
gle product commodity industry in which brand names
and advertising were not important and very little ongo-
ing innovation is being undertaken. However, few
industries fit this description. Furthermore, even here
high profitability would only serve to suggest that you
want to look further to ascertain whether a firm or
group of firms is exercising market power to the detri-
ment of consumers in this market. Profitability analysis
alone is not itself able to provide this information.
However, as we move away from industries of this type
towards dynamic industries that are not in equilibrium,
that involve significant ex ante risk and where knowl-
edge and other intangible assets are important, prof-
itability analysis will be of no use. Add in a few other
issues, such as cost allocation problems, and the exer-



cise will be totally meaningless and certainly mislead-
ing.

It is noteworthy that when Sir Derek claims that the
UK authorities have the necessary experience to
undertake profitability analysis successfully, he refers to
their experience of price regulating “telecom-
munication, gas, electricity, water, airports and railways
to name only some”.19 Two lessons should be learnt
from this experience. First, the UK experience of
measuring profitability has been carried out mostly on
the type of industry where it should be easiest:
primarily mature capital-intensive commodity in-
dustries with little innovation. Second, even for these
industries the calculation of profitability, cost of capi-
tal, allowable rates of return and so on were undertaken
by regulators dedicated to each specific industry (with
the exception of airports). Third, there is no inde-
pendent evidence that the regulators have got it right. In
the mobile phone and banking investigations, for
instance, we know they got it wrong for the reasons we
have elaborated. This hardly suggests that the
Competition Commission on its own is likely to be able
to successfully carry out such analyses across a range of
industries where the practical problems are much
harder.

More generally, at a minimum any competition policy
authority alleging excess profits must show that their
alleged excess profits are not the result of investment in
innovation or greater efficiency, i.e. Schumpeterian or
Ricardian rents. Because returns to innovation and to
superior efficiency are the “engine” of free-market
economies, we believe the burden of proof should be
on the competition authorities to show that alleged
excess profits are not the result of innovative investment
or greater efficiency.20 It is not enough to assert that an
industry is mature and therefore should be earning no
more than its current cost of capital: “maturity” is not
a well defined economic concept and there is no serious
empirical analysis that we are aware of that ties it to
either high or low economic profitability.

Although there is some superficial attractiveness to the
position that profitability analysis is useful, it nonethe-
less remains the case that public policy interventions

should not be based upon flawed measures of the
degree of competition in a market. Sir Derek is right
that it may sometimes, perhaps even often, be hard to
distinguish between competitive and oligopoly behav-
iour. However, this does not mean that we should there-
fore resort to using a flawed measure that is itself likely
in almost all cases to fail to distinguish successfully
between competitive and oligopoly pricing.

1 “Dominant Firm Behaviour under UK Competition
Law”: paper presented by Sir Derek Morris to the Fordham
Corporate Law Institute, October 2003.

2 Ibid. at page 19.

3 Quoted in the Financial Times, 17 November, 2002.

4 Para 2.23 of OFT 414 (1999) Assessment of Individual
Agreements and Conduct.

5 Para 3.82 of “Market Investigation References:
Competition Commission Guidelines” (June 2003)

6 Sir Derek himself notes that “profits are the key signal
and incentive for the proper functioning of a market econo-
my.” Ibid. at page 20.

7 Schumpeter, J (1950) Capitalism, socialism and democ-
racy.

8 For further details, see Chapter 2 of Bishop and Walker
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