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ABSTRACT
The study seeks to understand the relationship between market power and the performance of firms
during the recession, as well as its effect on firms’ recovery after the recession. Along the way, the
effect of firms’ sizes is also explored. By analysing the performance of 81 US-based firms from the
manufacturing sector, we discover that the market power plays a significant role in both the revenue
and profit changes of the firms, while the firm's size is considerably less. Our main finding is that the
price takers seem to suffer more during a recession but recover just as fast as the price makers.
Keywords: Economic recession, market power, firm's performance

Introduction
The 2007-2009 recession has been a time of suffering for firms all over the world. While some
firms suffered considerably, others have been less severely impacted and continued to thrive. The
question therefore is what exactly causes the difference in the performances of firms during a
recession? In this paper, we will briefly discuss the effect of market power on the performance of firms
during a recession. To simplify the analysis, we only look at the subset of companies that survived a
recession. We are studying how different the performances before, during and after the recession is.
We will focus on the manufacturing sector in the US, and make use of the data from financial reports
from each individual firm included in this paper to investigate how severely they are affected during
the recession period, and their ability to recover after the recession. In other words, we are measuring
the resilience of firms to recession.
Our work in this paper is deeply related to the debate in the literature on how firms are affected by
economic downturns. Crawford, Jin and Simpson (2013) suggest that during a recession, there is a
greater fall in labour productivity for small and medium-sized firms as compared to bigger and mature
firms. In other literature, it appears that small firms will experience a larger decline in net employment
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and job creation. (Fort et al. 2013) It has also been shown that financing constraint is one of the main
factors leading to the collapse of small firms in a recession. (Duygan-Bump et al. 2014)
In this paper, firms will be separated into two categories, namely the price makers and price takers,
which correspond to firms with a large and a small degree of market power in the industry. We use
the Lerner Index as the medium of differentiation. In addition, we will also account for the effect of
the different sizes of the firms, which are measured by the numbers of employees, on the performances
of firms. We believe that by studying how these various factors affect firms’ performances, greater
insights can be gained in terms of the relationship between market power or size of firms and the
performance of firms during the recession.
We will start off with some theoretical analysis of market power and performance of firms. First of
all, as a price maker in the industry, a firm with great market power in the industry has the ability to
decide the price of a certain good or service. With this ability, the firm is more likely to operate at the
profit-maximising point where marginal cost is equal to marginal revenue. Secondly, as a monopoly
in the industry, the firm can reap more internal economies of scale to have a lower average cost of
production in terms of e.g. raw materials. Hence, the monopolistic firm will have a higher profit with
a lower average cost, ceteris paribus. In addition, a monopolistic firm is able to carry out strategic
pricing or predatory pricing to deter the potential entry of the new firms to maintain its market power
in the long run, which further secures its profitability in the future.
During the period of a recession, the validity of the arguments above may not hold anymore. We
have considered five factors which can potentially link a firm’s performance to its market power,
including the effect of the price elasticity on the goods, unemployment, ability to borrow, the size of
the firm, and the complexity of business structure.
Firstly, during a recession, aggregate demand falls, leading to an unexpected surplus in the
inventory of the firm. In the next phrase of the business cycle, it is natural for a firm to hire fewer
factors of production, so it might reduce its number of employees of the firm. With fewer employees
or factors of production, the supply of the goods and services from the firm will hence decrease. This
could be more detrimental for big firms as they will have a diminished ability to reap more economies
of scale, which means their unit cost of production will rise during the recession period, and their
profitability will weaken.
However, increasing unemployment could also bring potential benefit to the price maker. Richard
and William (1980) state that market power is inversely related to the elasticity of demand. This could
be beneficial for firms with great market power. During the recession, with fewer factors of production,
the supply will most likely fall. However, with the demand for goods and services being inelastic, the
quantity demanded will fall less proportionately than the rise in price, which will eventually lead to
higher total revenue than before, which can potentially offset the rise in the cost of production or even
generate higher profit for the firm. In contrast, the profitability of small firms, which faces greater
demand elasticity, is likely to worsen during the recession.
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Secondly, the loss in the profitability of small firms due to unemployment may be larger than
expected. This is due to the decreasing marginal benefit of labour, which essentially states that the
more employees a firm has, the lower the average output of each person, due to the constraints of other
resources. Hence, for small firms with fewer employees, the average return of each person is much
higher and takes up a higher percentage in the total output of the firm. It can be said that one employee
in a small firm is more valuable than one person in a big firm. Since because labour is indivisible,
small firms have no choice but to fire more employees than they actually need to. Therefore, during a
recession, it is expected that small firms will suffer more from shortage of labour.
Thirdly, during the recession, when firms run into debt, the ability to obtain loans also plays part
in the firms’ performance. A loan essentially means more working capital for the firm to spare, which
can be turned into more revenue and profit, thereby improving further future production and
investment. This process sets up a virtuous cycle for firms to minimise the impact of the recession on
their performances. A price maker is usually more profitable than a price taker, so it is more likely to
repay its debt once the recession ends, and to do so more quickly. Thus, borrowing money is much
easier as banks have more confidence in big firms and hence are more willing to lend to them. On the
other hand, due to the uncertainty in the profitability of small firms, banks will likely to restrict lending
to them in fear of their potential bankruptcies. This mechanism worsens the price takers’ performances
during a recession.
In addition, the size of firms may also play a role in the firms’ performances. Even though Malriuzzu,
Walsh and Whelan (2003) state that there is no clear relationship between the size and the performance
of firms in the industry of carbonated drinks, which is the industry included in our work, Prasetyantoko
and Parmono (2009) claim that bigger firms tend to perform better, especially during the postrecession period, in terms of the recovering of firms. The difference arises from the different focus of
the two papers, and Prasetyantoko and Parmono’s work is more similar to ours as we both make use
of the financial data to access the relationship rather than market shares used in the first paper.
Last but not least, the complexity of business structure will also affect the performance of firms.
For large firms, where different departments are highly specialised and independent, it will take time
for the board to collate all the information and discuss what the most feasible policy is. However, for
small firms, where the structure is flatter, it would take a shorter time for the board to pass the new
policy. This could be a potential advantage for the small firms when a quick reaction to the most
current situation is needed. With the problem of the time lag in the large firms, the policy may not be
as effective as expected because new problems may occur, and the agreed upon policy may not be able
to address them all at the same time.

Analysis
For the purpose of our study, we have chosen the 2007-2009 recession to be our reference. As
stated, our paper focuses on firms in the US. This is a deliberate choice, as the 2007-2009 recession
started in the US, with the collapse of the real-estate market. Therefore, the US firms and consumers
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were the direct victims of that recession, as well as the first responders. Besides, as the most developed
country in the world, the US has a large number of candidates for both price makers and price takers.
Hence selecting the US allows us to explore the impact of the recession in a more unbiased manner.
Finally, with more financial data available online, the data collection for US firms is more convenient
and consistent as compared to other countries. On a final note, we have also chosen the firms in the
manufacturing sector, which we believe would respond strongly to any change in the economy or the
behaviour of consumers during a recession.
To extract useful data we need, we make use of Stockrow and the financial data of the firms. This
way, we obtain key indicators of performances such as revenue and net income. For the purpose of
our work, we have chosen to collect and analyse the financial data of the firms from before, during,
and after the recession. Our targeted time period is hence from 2003 to 2018, which gives us a good
estimation of how differently the firms perform at the three different stages mentioned above. While
the Stockrow data is limited to 10 years back, we obtain the missing data directly from the Securities
and Exchanges Commission (SEC) website and by extracting them from the relevant 10-K filings.
Our selection of firms covers a wide spectrum of different sectors, including 41 firms from clothing
and apparel, 36 food companies (beverages and snacks), and 4 toy manufacturers. There are occasions
where we exclude certain data points as they are not representative and can be considered to be outliers.
For instance, some firms may have achieved a sudden and unprecedented increase in terms of their
revenue or net income because they have merged with or acquired another firm. This is an anomaly to
which our analysis is not well suited, partially due to the approach we use to obtain the trend, which
will be explained further in the sections below. Thus, such data points are excluded from our analysis.
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We have edited and recorded all the data in an Excel spreadsheet in the panel form. We then carry
out our operations with all these numbers in Stata.
Our approach is to see the changes in the growth rates of revenue and net income of all the firms
during these three stages. By analysing the relationship between these changes and the market power,
we can then deduce how market power affects the performance of the firms given that they experience
the same recession. This in turn addresses the main question of the paper directly.
Firstly, we divide the companies into two categories: price makes and price takers, based on their
respective value of the Lerner Index, whose definition we suitably adapt for our purposes. As the
Lerner Index is calculated by the price of the goods minus the marginal cost and then divided by the
price, (P-MC)/P, we decide to use the value of net income as the numerator, and the revenue as the
denominator of the equation. This is due to the unavailability of the data on the marginal cost of each
firm, given that it is one of its top business secrets. To justify this simplification, we assume that the
marginal cost is constant, which may not always be true in the real world. However, such a measure
remains a good proxy of the firm’s market power.
There is one key difference between the “original” Lerner Index and our version of it, which is
that the former only ranges from 0 to 1. However, in our study, we decide to take into consideration
the empirical context which that the firm can actually make a loss (net income is negative). Therefore,
our Net Lerner Index can become negative. The directional interpretation is howeveer the same, which
is that a larger value means the company possesses more market power.
With this unit value, we then define the average value of the market power of each firm from 2003
to 2018 by calculating the mean value of our Net Lerner Index over time, which we denote as the
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Average Net Lerner Index. This gives us a good estimation of the general market power of each
individual firm. By again taking the mean value of the Average Net Lerner Index, this time over all
the firms, we define a new variable called the Global Average Net Lerner Index to represent the
average market power of in the industry. Finally, we define the dummy variable, Price Maker, which
is 1, if the Average Net Lerner Index is higher than Global Average Net Lerner Index and 0 otherwise.
We believe this is a more reasonable approach as compared to setting a specific threshold value of the
index to define the dummy variable, because we are making being a price maker and a price taker a
relative term, thus avoiding the case where every firm becomes a price maker if an inappropriate
parameter is set.

After defining market power, we move on to explore the behaviour of Revenue and Net Income in the
three relevant time periods. In this paper, we define the ‘before’ stage to be from the year 2003 to 2007, the
‘during’ stage from 2008 to 2010, and the ‘after’ stage from 2011 to 2015. One potential confusion here is
the time period for which the recession happens. Although all the papers mentioned beforehand define the
recession period to be 2007-2009, we believe that in terms of the performance of the firms, it is better to
look at data from 2008 to 2010. Since the recession started in late 2007, the performances of firms are not
sufficiently impacted or even not felt by some of the firms in 2007. And even though the recession ended
in 2009, firms still struggle to recover in 2010, which makes 2010 an appropriate candidate for the ‘during’
stage.

Next, we decide to explore the changes in Net Income of price makers and price takers. For all the firms,
we first find the mean value of their Net Income in all three stages, which are denoted as Average Net
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Income Before, During, and After. Then we find the change of the net income for each firm, by subtracting
the average value of net income of the previous stage. This way, only two values for each firm are obtained,
which are the Change in Average Net Income BD (During - Before) and Change of Average Net Income
DA (After - During).

Although these two values give us the actual change of net income during the recession, they are largely
affected by the size of the firms, with larger firms having a larger change in their earnings but may not
necessarily indicate that the bigger firms perform worse than small firms. Therefore, we generate two more
indicators which express this change in percentage terms. For the change of net income BD, we generate
the Percentage Change in Average Net Income BD, which is calculated by Change in Average Net Income
BD divided by the absolute value Average Net Income Before. The absolute value is to prevent any
miscalculations and misinterpretations of the data if the two values of different stages have different signs.
Likewise, a new variable Percentage Change in Average Net Income DA is created.

We then repeat the same process for Revenue, generating similar indicators: Percentage Change of
Average Revenue BD and Percentage Change of Average Revenue DA. Note here we did not use the
absolute value when generating the percentage as the Revenue are all positive values.

P a g e | 75

After obtaining all the indicators we need, we start to plot basic graphs to see the general trend in the
difference of firms’ performances between the price makers and the price takers. Firstly, we use the box
plot for every indicator to check for the outliers and try to find what causes them to be so special and before
deciding whether we should exclude them. After that, we run linear regressions of the indicators with
respect to the Price Maker dummy variable to see whether we can obtain a statistically significant
relationship at 95% confidence interval. Finally, we interpret the data and see the magnitude of the impact
of market power on the performance of firms in all three time periods.
We begin with the change in the actual amount of the net income between different stages, for which
we box plot the value of Change in Average Net Income BD against the dummy variable, Price Maker.
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The graph contains little information as the scale is distorted due to the scale of net incomes being larger
for price makers. However, the first hypothesis that suggests itself is that both price makers and price takers
have the range of change in net income close to 0, with a relatively higher positive value obtained by the
price makers. This means that the average net income during the recession is around the same for most of
the price takers and slightly increases for price makers. This is in line with our expectation whereby the
recession impacts the growth of firms. In this case, although the points are spread out, we did not exclude
any point as it is expected that the big firms will have a much higher change in their net incomes.

Next, we move on to running a linear regression to quantify this trend. Firstly, we regress the Change of
Average Net Income BD against Price Maker dummy as well as against price maker and the Number of
Employees together. This is to see whether the firm’s physical size affects the results of the regression.
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Unfortunately, in both cases, the relationship between Change of Average Net Income BD and Price
Maker is not statistically significant at the 95% confidence interval. Although the coefficient seems to
suggest that the Net Income will increase more during the recession for price makers in both cases, we
cannot conclude the relationship is meaningful. However, the regression does suggest that firms with larger
size will have a higher increase in net income.
Besides the dummy variable, we also run the regression against the Average Net Lerner Index of each
individual firm, hoping to see a more specific trend between Net Income and market power. Again, we have
also tested the effect of the size of the firm on this relationship.
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In the first case, the relationship between Net Income and Average Net Lerner Index is statistically
meaningful. The higher the index is, or the more market power the firms has, the higher the increase in the
Net Income during the recession. This suggests that the price makers will suffer less from the recession in
terms of their profits. Besides, we have also obtained another statistically meaningful value for the impact
of the size of the firms, indicating the same trend as the previous regression. In addition, upon adding the
number of employees into the regression, the relationship between the change of net income and market
power becomes less meaningful. This raises the question of how the size of firms and market power are
related to each other. Therefore, we run the regression between these two variables.
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As shown, the two variables are linearly related with a positive gradient. The higher the market power
is, the more employees the firm is likely to have. While the direction of causality is unclear, the high positive
correlation leads to multicollinearity, which reduces the explanatory power of the market power
indicator.All the above tests are based on the actual change of the Net Income of the firms during the
recession. Next, we move on to the percentage change of the Net Income of the firms.
Basically, we follow the same list of the tests, only changing the variable Change of Average Net
Income BD to Percentage Change of Average Net Income BD. Once again we box plot all the data points
against the dummy variable Price Maker, just to check whether there is any exceptions or anomalous points
to be excluded.
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One required clarification is that we actually leave the the percentage change as a decimal (i.e. it is not
multiplied by 100). Thus, it is clear that one of the data points for price takers deviates from the general
range of other values to a large extent, with the net income during the recession being more than 35 times
higher than before the recession. This means the firm did exceedingly well during the recession, which
seems unlikely. The reason of this is that the firm, Rave Restaurant Group, Inc. (RAVE), has been going
through a tough period even before the recession hit, leading to a very low and in fact, slightly negative
Average Net Income Before. In this case, we have decided to drop this particular data point in our analysis
as it is not representative of the overall performance of all the firms.
Again, we use the dummy variable to test for the relationship between percentage change of net income
and market power, together with the size of the firm indicated by the number of employees. Here to exclude
the exception, we add in another side command on the linear regression, which is essentially run the
regression only with data that has a value below 30.

As shown, in both cases, the relationship between market power and percentage change of net income
is statistically significant. It is according to our expectations that the price makers will suffer less in terms
of the loss in their earnings. Taking into account the constant, an average price taker is likely to lose more
than 80% of its net income, whereas an average price maker is able to increase its net income by around
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40% to 50%. However, when it comes to the size of the firm, it seems to be the case that the size of the firm
does not impact the percentage change of the net income.
We also run the regression with the Average Net Lerner Index.

Again, the results are statistically significant and suggest that the firms with more market power are
likely to make more profit during the recession, as compared to firms with low or zero market power who
are likely to make a loss. In addition, the size of the firms may really have no effect on the percentage
change of net income, as suggested by the two similar sets of regression results. It can be noted that the
value here differs from the previous ones when we run the regression with the dummy variable, which is
again because of the negative Net Lerner Index of some firms, making the gradient of the graph steeper
than expected.
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So far we have completed the analysis on the change in net income during the recession. Overall, from
the results we have obtained so far, it appears to be clear that the more market power the firm possesses,
the less it is affected during a recession, whether in terms of the actual amount of net income or the
percentage change. However, the size of the firm only impacts the actual amount of the change in net
income, with larger firms having larger changes in their net income. When it comes to the percentage
change of net income, the size has minimal effect.
For the BD stage (before and during the recession), we also complete the set of analysis on the change
in revenue, rather than net income, with the identical command, and the results will be shown in Appendix
A below. From the results, it is clear that the market power has little impact on the change of revenue during
the recession, regardless of whether it is the absolute change or the percentage change. However, despite
the result not being statistically significant, it does seem that firms with more market power will experience
a larger change in revenue. Moreover, the results on the percentage change of revenue have indicated that
even though the firm may have little or zero market power, its revenue still likely to increase during the
recession, with the positive value of the constant being statistically significant. This suggests that most of
the firms, price makers and price takers, will have a higher revenue during the recession, with price makers
experiencing a larger increase.
As mentioned, we are also interested in the effect of market power or size of firms has on the recovery
after the recession. We choose the time period of ‘after’ stage to be from 2011 to 2015, using the
performance of firms from 5 years after the recession. Therefore, we are using another set of variables,
denoted DA, which measures the difference in net income or revenue between the ‘during’ and ‘after’ stage.
Once again, we present the analysis here and the full set of results are listed in Appendix B and C.
For the absolute change in net income after the recession, we have positive results indicating that both
price makers and price takers are likely to improve their performance, with most of the price makers having
a larger increase in their net income than price takers. As for the size of the firms, although the results are
not statistically significant, we can still deduce that larger firms tend to have a larger increase of net income.
When it comes to the percentage change in net income, we have one anomalous data, Stage Stores Inc
(SSI), who suffered a tough year during the recession, incurring a huge loss that dragged the average net
income during recession down to nearly 0. This causes the percentage change of net income after the
recession of this firm to be extremely high. Thus, it has to be excluded from our regression, as it is not
representative of the behaviour of all the firms. With that, we obtain significant results suggesting that both
price makers and price takers will have a higher growth rate after the recession. However, it seems that the
increase in growth rate is independent of both market power and size of the firms, with results on both
variables not statistically significant.
For the absolute change in revenue, we have obtained positive results showing that both price makers
and price takers will experience an increase in their revenue and the price makers will likely to enjoy a
higher increase. Besides, the size of the firms does matter in this case. The larger the firm is, the higher the
increase in revenue.
As for the percentage increase in revenue, despite the lack of significant results, there is an almost
statistically significant result for the price maker dummy. This indicates that the price makers are likely to
enjoy a higher percentage increase in their revenue as compared to the price takers. Again, similar to the
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percentage change of net income, the size of the firms does not play a significant role in the percentage
increase in revenue after the recession.

Conclusion
To conclude, during a recession, in terms of net income, price takers are likely to make a loss while the
price makers are likely to experience an increase in their earnings. Furthermore, even though the revenue
of all firms is likely to rise, price makers still enjoy a larger increase in their revenue, despite the impact of
market power on revenue being not statistically significant at the 95% confidence level. However, after the
recession, when firms start to recover, although price makers have a larger increase in their net income, the
market power has little effect on the percentage increase in net income. As for the revenue, the trend is
more or less similar to the previous stage, with price makers having a larger increase in both the absolute
amount and the percentage measures. Last but not least, one common observation across all the results is
that the size of the firm, or the number of employees, only affects the change in the absolute values of net
income or revenue but not the percentage change.
This seems to prove that a number of theories presented in the introduction correct, including the ones
about price elasticity, unemployment, and the size of firms. These theories essentially predict that the price
makers will suffer less during a recession. On the contrary, the other theories, such as simpler business
structure bringing more advantage to small firms, seem to be unjustifiable based on our study.
Of course, our conclusion may and should only apply to the manufacturing sector of the US economy,
as all our sample data come from this specific part of the economy. Besides, we have to make a concession
that our analysis might be limited due to various reasons. For instance, we only include 81 firms in our
dataset, which can be considered a small sample and hence it might not be able to represent the entire
manufacturing sector. Other than this, the way we extend the range of Lerner Index to fit for the purpose of
our study may also give rise to inaccurate results and potential misinterpretations of the data. In addition,
although positive results are generated, the choice of time period of the three stages might not be the most
suitable one. We may also need to consider more factors to be kept constant, such as the extent of the firm
is in debt at the start of the recession, and failure to do so can in turn give us more biased and les accurate
results. Therefore, more work should be done to find out other potential trends on how market power affects
the performance of firms during and after the recession in other sectors and in other parts of the world to
eventually have a more holistic answer to the main question of this paper.
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Appendix A
Change in revenue in BD stage
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Appendix B
Change in net income in DA stage
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Appendix C
Change in revenue in DA stage
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