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Abstract

This paper argues that decentralization helps firms perform better,
particularly in bad times. Our theoretical argument is that bad times
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that decentralization is positively correlated with sales and with TFP
growth, particularly in times of crisis. This is particularly true when
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ticularly important in faster moving more unpredictable situations.
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1 Introduction

Although the importance of institutions for economic development and growth
is now widely acknowledged!, less is known about growth and the internal
organization of firms, particularly how this depends on characteristics of
the firms’ country or sector. In this paper we focus on one aspect of this
question, namely how crises and uncertainty effect the growth performance
of decentralized firms. This has particular relevance following the Great
Recession, which generated a heated debate over how best to organize for
recovery during an extreme crisis characterized by an extremely high degree
of uncertainty.

One argument that was frequently heard is that centralized firms were
the best equipped to survive the recession because of the importance of
cost cutting, which because of conflicting interests in the firm is best di-
rected from corporate headquarters. An alternative view is that recessions
are periods of rapid change, and being decentralized allows the necessary
flexibility to respond to uncertain business conditions.? To investigate this
paper takes a two step approach. First, we build a stylized model of firm
decision making with under decentralization, which allows for varying de-
grees of economic crisis and uncertainty. Second, we build a unique new
panel dataset on decentralization first-measured in 2006 before the Great
Recession, firm performance before, during and after the Great Recession,
and measures of economic uncertainty.

Starting with our model, this develops a dynamic version of the Aghion-
Tirole (1997) - henceforth AT - model to capture the effects of uncertainty
and bad shocks on the costs and benefits of delegation. A decision needs
to be taken within a given time interval T" by principal or his agent. The

principal decides for how long (5) to look for the relevant information in

'For example, Acemoglu et al (2001) and Acemoglu and Robinson (2012).
2For examples of these two different views points see X and Y.



order for him to take the decision; then he stops looking for the information
and lets the agent decide in case she finds the relevant information between
time S and time T'. The principal seeks to maximize the monetary benefits
from the firm whereas the agent seeks to maximize private benefits. The
probability that the profit-maximizing action be the same as the action that
maximizes the agent’s private benefits, is denoted by a and it measures the
degree of congruence between the principal’s and the agent’s preferences over
actions. We assume that the agent loses all private benefits if the firm goes
under. Also, with positive flow probability ¢ the firm is hit by a bad shock,
and conditional upon being hit by a bad shock, the firm goes under with
some probability [ if the non-profit maximizing action is taken, whereas it
never goes under if the profit-maximizing action is chosen. At time zero the
principal chooses the optimal stopping time .S, with a higher .S corresponding
to a lower degree of decentralization (i.e. to more centralization).

This model delivers three main predictions: first, the higher the proba-
bility of a bad shock, the more performance-enhancing it is for the principal
to delegate control to the agent, as the more likely the bad shock, the more is
congruence restored between the principal and the agent; second, the higher
the degree of uncertainty (i.e. the lower T'), the more desirable it is for
the principal to delegate decision-making sooner to the agent (i.e. to lower
S); third, that delegation be more performance-enhancing in bad times, is
magnified when the firm faces higher (aggregate) uncertainty. Those are the
predictions which we take to the data.

In the empirical part of the paper we construct a firm-level cross-country
panel dataset. Our sample comprises 1312 firms from France, Germany,
Greece, Italy, Japan, Poland, Portugal Sweden, the UK and the US over
the period 2006-2008, delivering 3145 firm-year management observations.
This is matched to detailed firm-level accounting data on sales growth and

productivity, alongside data on industry uncertainty and the size of the



Great Recession shock.

Our empirics reveals four key results. First, decentralization is positively
correlated with sales and with TFP growth, particularly in times of crisis.
Second, the correlation between decentralization and sales/TFP growth is
stronger in firms where the CEOQ is offsite and the plant manager has shorter
tenure (congruence between principals and agents is presumably weaker in
such firms). Third, the correlation is also stronger in industries where the
recession shock is combined with greater uncertainty. Fourth, uncertainty
per se does not seem to impact much on the effect of decentralization on
firm performance-

Our paper builds on an extensive prior literature. On the theory side,
our paper relates to the literature on incomplete contracts and the internal
organization of firms. Thus AT provide a simple static framework where the
optimal degree of formal or real delegation results from the trade-off between
loss of control and better information under decentralization. Using that
approach, Hart and Moore (2005), HM, analyze the optimal allocation of
authority in multi-layer hierarchies.®> More recently, Dessein (2002) analyzes
how the allocation of control can help incorporate the agent’s information
into decision-making in a situation where the agent has private information.

4However none of these papers endogenizes congruence between principals

3Their model is one where, by assumption, upstream agents are less likely to have ideas
(having a new idea in HM is like obtaining information in AT) due to their higher span
of control. On the other hand, when they have a new idea, this idea is of higher potential
value also because of their higher span. HM then show that it is optimal to have "chains
of commands" whereby whenever they have an idea, upstream agents (the "generalists")
have priority rights to implement the idea; only if they don’t have an idea can downstream
agents (the "specialists") have they say on which action to implement. The intuition is
that although upstream agents are more unlikely to have a new idea, having priority
control rights makes sure that they are in control of all the assets downstream which in
turn allows them to fully realize the idea’s potential. But if they fail to have a new idea,
then the next downstream agents on each branch of the hierarchy should have her say if
she gets an idea, and so moving down in the hierarchy.

*In contrast to Aghion and Tirole (1997), there is no information acquisition effort by
the agent or the principal, therefore in Dessein’s model the allocation of authority is not so
much a tool to motivate the agent (as in Aghion and Tirole) or give a supplier incentives



and agents by making it depend upon aggregate characteristics of the envi-
ronment in which firms operate.

Our paper also relates to the existing empirical literature on decentraliza-
tion and its determinants. Rajan and Wulf (2006) document the evolution
towards flatter organizations in the US between 1986 and 1999. Caroli and
Van Reenen (2001) and also Bresnahan, Brynjolfsson and Hitt (2002) point
at a positive correlation between decentralization and information technol-
ogy. More recently, Bloom, Sadun and Van Reenen (2010) find a robust
positive association between competition and decentralization using indus-
try import competition, the inverse industry Lerner index or simply the
number of perceived competitors. Similarly, Guadalupe and Wulf (2009) ar-
gue that the Canadian-US Free Trade Agreement (FTA) in 1989 constitutes
an exogenous increase in competition for US firms in the industries where
tariffs were removed. Exploiting this policy experiment they find that com-
petition is associated with delayering (increasing span for CEO) and that
this is likely to also reflect increased delegation (using wage data). Also,
Bloom, Sadun and Van Reenen (2013) examine the importance of culture,
finding that higher levels of trust in the region where a plant is located is
associated with a significantly greater degree of decentralization. But none
of these papers looks at the interplay between the decentralization of firms
and macroeconomic or sectoral shocks and volatility that affect congruence
between top managers and downstream agents in those firms.

Closest to our analysis in this paper is Acemoglu, Aghion, Lelarge, Van
Reenen and Zilibotti (2008). Their model also builds on AT, in that the
owner of a firm can learn about the outcome of an investment decision from

observing other firms in the same sector, or the information of downstream.

to make relationship specific investments (as in Grossman and Hart, 1986). The main
insight in Dessein (2002) is that in a world with asymmetric information and contractual
incompleteness, the delegation of authority from a Principal to an Agent is often the best
way to elicit the agent’s private information.



The more precise the public information acquired through observing other
firms in the same sector, the less a firm needs to delegate control to its better
informed agent. Hence, in sectors with more heterogeneity, or where the firm
is closer to the performance frontier, decision making control should be more
decentralized. Using French and British firm level panel datasets, they show
that delegation, is indeed correlated with intra-sector heterogeneity and with
the firm’s proximity to the technological frontier. But again that paper
does not look at the relationship between decentralization and uncertainty,
or exploit the natural variation in competitive conditions arising from the
Great Recession.

The remaining part of the paper is organized as follows. Section 2 de-
velops our theoretical model and derives its mains predictions. Section 3
presents the data and methodology. Section 4 presents the results. And

Section 5 concludes.

2 A simple model
2.1 Basic set up

We develop a simple model to show why bad shocks make decentralization
more desirable or more growth enhancing, and this all the more where there
is greater urgency or uncertainty. This model embeds elements of Hart
(1983) or Schmidt (1997)’s models of competition as an incentive scheme®
into an Aghion-Tirole (1997)-type framework.

More specifically, we consider a continuous time model of a firm with one
principal and one agent. The principal cares about the profitability of the
business whereas the agent wants to maximize private benefits and is not
responsive to monetary incentives. Taking an uninformed action involves

potentially disastrous outcomes, thus only if at least one of the two parties

®See also Bolton-Dewatripont, 2003, Ch 13, Section 13.5.



is informed an action can be taken. Also, the agent obtains private benefits
only if the firm remains in business.

There are n > 3 possible actions (or projects) and at any point in time
only two of them are "relevant", i.e. avoid highly negative payoffs to the
parties. Among these two actions, one maximizes monetary profitability (or
efficiency) and if that action is taken the principal gets current (ex post) util-
ity B;on the other hand, if the agent’s preferred action is taken the agent’s
current private utility is b + h. With ex ante probability « the agent’s pre-
ferred action (conditional upon the firm remaining in business) will also be
the action that maximizes profits (or monetary efficiency); this variable «
captures the notional degree of congruence between the principal’s and the
agent’s preferences: if preferences coincide then the action that brings pri-
vate utility b+ h to the agent also yields monetary utility B to the principal.
With probability (1 — «) the agent’s preferred action (conditional upon the
firm remaining in business) will yield utility zero to the principal while still
yielding b+ h to the agent, and the action yielding monetary profit B to the
principal will only yield private utility h to the agent. This notional congru-
ence is to be distinguished from the actual congruence 2 which factors in
the agent’s concern that the firm be kept in business: indeed, maintaining
the firm in business guarantees the agent a private benefit at least equal to
h.

We denote by T' the time horizon over which the payoff matrix - which
describes the monetary and private payoffs from the n actions- remains con-
stant. A lower 1" corresponds to a higher degree of volatility or uncertainty
(or "urgency"). The agent has an informational advantage over the agent
which we capture as follows. Once the payoff matrix changes the agents is
informed at once about it (and information is soft). However, the principal
takes time to learn the matrix: we denote by F'(7) the probability that the

principal learn the payoff matrix by time 7, and f(7) is the corresponding



density distribution. We also assume decreasing returns to the principal’s
learning process, namely f(7)/(1 — F(7)) is decreasing in 7.

If the principal has control and gets the information about the payoff
matrix at date ¢ then the principal gets utility B flow from date ¢ and until
the termination date T. On the other hand at any time where the agent has
control the principal gets an expected utility flow equal to 2B.

The principal’s problem consists in choosing an optimal stopping time
S € [0,T] beyond which he will give up on acquiring the information about
the payoff matrix and will instead defer the decision making process to the
agent: as of time S production will start under the agent’s control if by then
the principal’s investigation efforts have not paid out.

Thus, for given stopping rule S:

1. If the principal learns the payoff matrix before time S, then he gets
flow utility B over the time interval [¢,T7;

2. If by time S the principal has not learnt the payoff matrix, then the
agent is in control and therefore the principal gets flow expected utility

QB over the time interval [S,T]].

2.2  From notional to actual congruence

How do we move from notional to actual congruence? We assume that with
flow probability ¢ the firm is hit by a bad shock. Moreover, conditional
upon being hit by a bad shock, the firm goes under with probability [ if
the non-profit maximizing action is taken, whereas it never goes under if
the profit-maximizing action is chosen. Then, conditional upon a bad shock
occurring, and in case the principal’s and agent’s preferences are not "no-
tionally" congruent, yet the agent will choose the profit maximizing action
whenever

h> (h+b)(1—1)



or

1>b/(b+h).

In other words, the probability of bankruptcy (if the profit-maximizing
action is not chosen) and/or the agent’s baseline private utility h from re-
maining on the job, need to be sufficiently large for the agent to choose the
profit maximizing action when her preferences are not notionally congruent
with the principal’s preferences.

This yields

Qq) = o+ (1 — )L/ v+n))

where 1(/(41)) is equal to one if | > b/(b+h) and is equal to zero otherwise.

2.3 Solving the model

The optimal stopping rule maximizes firm profitability (i.e. firm perfor-

mance) as measured by the expected monetary benefits:

S
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0

Two cases must be considered:
Case 1: [>b/b/(b+h) and g >0:

In this case we have
Qq) =a+(1-a)

and the first order condition for the optimal stopping rule when the solution

is interior, becomes:
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Equation (1) immediately implies that
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since the right-hand side of (1) is decreasing in S but increasing in 7.

Moreover, by the implicit function theorem we have

@ _ Lo A
dg  Ls B-4(S,T)

where

A = 0'(q)/0(q) <O;

B = —4'(8)/9(S) > 0;
e—r(T=5)
'lp(S, T) = Tm.

For r sufficiently small

as d?s

The latter inequality results immediately from (S, T) being decreasing in
T.

The first result says that the higher the probability of a (very) bad shock,
the sooner will the principal will delegate control to the agent. The second
result says that a higher probability of a (very) bad shock will lead to more

delegation, all the more in a more volatile sector.
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Note that a higher probability of a bad shock affects the optimal del-
egation (or decentralization) decision only when there is less than perfect
congruence between the principal and the agent. In other words, higher
likelihood of bad times makes decentralization more attractive to the prin-
cipal only because it increases the degree of actual congruence between the
principal and the agent, thereby reducing the potential loss to the principal
from relinquishing control to the agent.

Case 2: [ <b/b/(b+h) orgq=0:

In this case actual congruence is equal to notional congruence, i.e. we
have €2 = «, and the first order condition for the optimal stopping rule when
the solution is interior, can be expressed as:

{— f(8) 1—a 1—e @9
C1-F(9) «a T )

which yields the comparative statics

oS oS
87>0’%<0'

The first comparative statics result says that the more volatility there
is in the sector (or more "urgency"), i.e. the lower T, the sooner will the
principal delegate to the agent, i.e. the lower S. The second comparative
statics result says that the higher the degree of notional congruence «, the

sooner will the principal delegate to the agent.
2.4 Wrapping up
The model thus predicts:

1. that the higher the probability of a bad shock, the more performance-

enhancing it is for the principal to delegate

2. that the higher the degree of uncertainty, the more performance-enhancing

it is for the principal to delegate
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3. that delegation be more performance-enhancing in bad times, is even

more true under higher uncertainty

These are the predictions we will now confront with cross-country firm-

level evidence.

3 Data description

We start by describing in some detail our decentralization data since, this
involved an extensive new survey process. We then describe out accounting
data, uncertainty proxies and measures of the severity of the Great Reces-

sion.

3.1 Surveying decentralization

Our measure of decentralization is obtained through an in-depth interview
with a representative plant manager from a medium sized manufacturing
firm, excluding those where the CEO and the plant manager is the same
person (this occurred in only 4.9% of our interviews). We asked four ques-
tions on plant manager decentralization. First, we asked how much capital
investment a plant manager could undertake without prior authorization
from the corporate headquarters. This is a continuous variable enumerated
in national currency that we convert into dollars using PPPs. We also in-
quired on where decisions were effectively made in three other dimensions:
(a) hiring a new full-time permanent shop floor employee, (b) the introduc-
tion of a new product and (c) sales and marketing decisions. These more
qualitative variables were scaled from a score of 1, defined as all decisions
taken at the corporate headquarters, to a score of 5 defined as complete
power (“real authority”) of the plant manager. In Appendix Table Al we
detail the individual questions in the same order as they appeared in the

survey.
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Since the scaling may vary across all these questions, we converted the
scores from the four decentralization questions to z-scores by normalizing
each one to mean zero and standard deviation one. In our main econometric
specifications, we take the unweighted average across all four z-scores as our
primary measure of overall decentralization.

In the same survey we collected a large amount of additional data to
use as controls, including management practice information following the
methodology of Bloom and Van Reenen (2007) and human resource infor-
mation (e.g. the proportion of the workforce with college degrees, average
hours worked, and the gender and age breakdown within the firm). During
the interview we also collected ownership information from the managers,
which we cross-checked against external databases, particularly Bureau Van

Dijk’s Amadeus (see details below).

3.1.1 The survey process

To achieve unbiased survey responses to our questions we took a range of
steps. First, the survey was conducted by telephone without telling the
managers they were being scored on organizational or management prac-
tices. This enabled scoring to be based on the interviewer’s evaluation of
the firm’s actual practices, rather than their aspirations, the manager’s per-
ceptions or the interviewer’s impressions. To run this “blind” scoring we
used open questions (i.e. “To hire a full-time permanent shop-floor worker
what agreement would your plant need from corporate headquarters?”),
rather than closed questions (e.g. “Can you hire workers without authority
from corporate headquarters?” [yes/no]). Following the initial question the
discussion would continue until the interviewer can make an accurate as-
sessment of the firm’s typical practices. For example, if the plant manager
responded “It is my decision, but I need sign-off from corporate HQ,” the

interviewer would ask “How often would sign-off typically be given?” with
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the response “So far it has never been refused” scoring a 4 and the response
“Typically agreed in about 80% of the case” scoring a 3.

Second, the interviewers did not know anything about the firm’s financial
information or performance in advance of the interview. This was achieved
by selecting medium sized manufacturing firms and by providing only firm
names and contact details to the interviewers (but no financial details).
Consequently, the survey tool is “double blind” - managers do not know
they are being scored and interviewers do not know the performance of the
firm. These manufacturing firms (the median size was 270 employees) are
too small to attract much coverage from the business media. All interviews
were conducted in the manager’s native language.

Third, each interviewer ran 85 interviews on average, allowing us to re-
move interviewer fixed effects from all empirical specifications. This helps
to address concerns over inconsistent interpretation of categorical responses,
standardizing the scoring system. Fourth, the survey instrument was tar-
geted at plant managers, who are typically senior enough to have an overview
of organizational practices but not so senior as to be detached from day-to-
day operations.

Fifth, we collected a detailed set of information on the interview process
itself (number and type of prior contacts before obtaining the interviews,
duration, local time-of-day, date and day-of-the week), on the manager
(gender, seniority, nationality, company and job tenure, internal and ex-
ternal employment experience, and location), and on the interviewer (we
can include individual interviewer-fixed effects, time-of-day, and subjective
reliability score). These survey metrics are used as “noise controls” to help
reduce residual variation.

In analyzing organizational and management surveys across countries
we also have to be extremely careful to ensure comparability of responses.

One step was the team all operated from two large survey rooms in the

14



London School of Economics (LSE). Every interviewer also had the same
initial three days of interview training, which provided three “calibration”
exercises, where the group would all score a role-played interview and then
discuss scoring together of each question. This continued throughout the
survey, with one calibration exercise every Friday afternoon as part of the
weekly group training sessions. Finally, the analysts interviewed firms in
multiple countries since they all spoke their native language plus English,
so interviewers were able to interview firms from their own country plus the
UK and US, enabling us to remove interviewer fixed effects.

Since our aim is to compare across countries, we decided to focus on the
manufacturing sector where productivity is easier to measure than in the
non-manufacturing sector. We also focused on medium sized firms, selecting
a sample of firms with between 100 and 5,000 workers. Very small firms
have little publicly available data. Very large firms are likely to be more
heterogeneous across plants. We drew a sampling frame from each country
to be representative of medium sized manufacturing firms and then randomly
chose the order of which firms to contact (see Appendix B for details).

Each interview took on average 48 minutes and was run in the sum-
mers of 2006 and 2008. We obtained a 45% response rate, which is very
high for company surveys, and was achieved through several steps. First,
the interview was introduced as “a piece of work” without discussion of the
firm’s financial position or its company accounts (we can obtain these exter-
nally). Second, the survey was ordered to lead with the least controversial
questions (on shop-floor operations management), leading on to monitoring,
incentives, and organizational structure. Third, interviewers’ performance
was monitored, as was the proportion of interviews achieved, so they were
persistent in chasing firms. Fourth, the written endorsement of many offi-
cial institutions helped demonstrate to managers that this was an important

academic exercise with official support. Fifth, we hired high quality MBA-
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type students, which helped to signal to managers the high quality nature
of the interview.

Finally, as on quick check of potential survey bias and measurement error
we performed repeat interviews on 72 firms, contacting different managers in
different plants at the same firm, using different interviewers. To the extent
that our organizational measure is truly picking up company-wide practices
these two scores should be correlated, while to the extent the measure is
driven by noise the measures should be independent. The correlation of the
first interview against the second interviews was 0.513 (p-value of 0.000).
Furthermore, there is no obvious (or statistically significant) relationship
between the degree of measurement error and the decentralization score.
That is to say, firms that reported very low or high decentralization scores
in one plant appeared to be genuinely very centralized or decentralized in
their other plants, rather than extreme draws of sampling measurement

error.

3.2 Accounting data

We build firm level measures of sales, employment, capital and materials
growth using accounting data extracted from Bureau Van Dijk’s ORBIS.
In our baseline specification we rely on 3 years growth rates running from
2006 to 2009 to span the Great Recession. But we also experiment with
alternative timing assumptions, and whenever possible use multiple cross
sections of accounting data for the same firm.

Given our interest in the relationship between decentralization and growth
during the Great Recession, we restrict the sample to the 3-year differences
between 2006-2009 and 2008-2011. We are able to build firm level measure
of sales growth for at least one year for X out of the Y firms with decen-
tralization data measures in 2006, and two years of more for X firms, while

the sample decreases to X and Y firms respectively when we also control for
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growth in capital, employment and materials.

Table X shows the basic summary statistics for the accounting data of
the firms included in our sample. On average, sales declined by X% in the
time period 2006-2011. The drop was larger in country X and industries Y.
[need to fill in]

3.3 Measuring uncertainty

To measure industry by year uncertainty we use the average stock-market
volatility of all US firms in the relevant industry-year. This is the most com-
monly used measure of uncertainty, with our data in fact coming directly
from Table 1 of Bloom, Floettoto, Jaimovich, Saporta and Terry (2014)9.
The reason stock-market volatility is for frequently used to proxy for un-
certainty, is by capturing the rate of change of future expectations of firm
stock-market valuations it is theoretically grounded in a stock-volatility set-
ting, as well as being empirically informative about firms investment and
hiring behavior. Our primary measure is the standard deviation of the
monthly returns all CRSP firms within an industry-year, so that for ex-
ample if there 10 firms in industry 2231 in the year 2001, our measure for
that year would be the standard-deviation of their 120 monthly returns.
Our secondary measure takes our industry-by-year mean returns to allow
for potential differences in expected returns, to allow for example for some
industries risk characteristics to change over time. In this case we demean

by industry-year before calculating the standard-deviation.

3.4 Measuring the Great Recession

Our baseline measure of the intensity of impact of the Great Recession on

an industry-by-country cell comes from the UN COMTRADE database of

bSee the survey in Bloom (2014) of this empirical uncertainty literature, including some
of the earliest papers like Leahy and Whited (1996) which use firm-by-year stock-market
volatility proxies.
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world trade. This is an international database of six-digit product level
information on all bilateral imports and exports between any given pairs
of countries. We aggregate COMTRADE data from its original six-digit
product level to four-digit US SIC-1987 level using the Pierce and Schott
(2010) concordance. For each 4-digit industry by country cell, we then
calculate the change in exports (converted into real 2010 dollars) between
the time periods 2006 and 2009.

A second proxy is the change in industry by country sales derived from
the aggregating firm accounts extracted from ORBIS, since ORBIS repre-
sents a close to a full coverage of the population of firms in each country (see
Appendix X). Again, for each 4-digit industry by country cell we calculate
the % change in sales over the relevant period.

Finally, given recessions have a greater impact on reducing the expen-
diture on durable versus non-durables goods (e.g. King and Rebelo, 1989)
we also use an industry level measure of the average durability of the goods
produced in the industry from Ramey and Nekarta (). As a cross-sectional
measure this is simply used at the 4-digit industry level. .

Table X shows the basic summary statistics of these alternative measures.
[need to fill in with analysis of basic datal

- Top 5 and bottom 5 industries in terms of the shock

- Cross correlation of the different indicators

- Cross country correlations

4 Econometric results

The main result of our paper is illustrated in Figure X. This shows the aver-
age 3 years growth rate in sales, measured between 2006-2009 and 2008-2011
for the firms in our decentralization dataset. The sample is subdivided in
four categories. First, we split firms according to whether they experienced

a drop in industry/country exports in the Great Recessions years, defined
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as average sales over 2008 and 2009 (the main Great Recession years) com-
pared to 2006 and 2007 (the latest pre-Recession years). Second, we split
firms by above/below the median level of decentralization measured in 2006
(before the advent of the Great Recession).

The graph shows, firstly, that not surprisingly all our groupings of firms
experienced a drop in average sales after the Great Recession. Furthermore,
the drop is clearly (and significantly) larger for firms classified in industries
experiencing a decline in exports. Interestingly, within this group the decline
in export is significantly larger for firms that were more centralized before
the recession (XX, difference significant at the X level). The difference in
differences in growth rates between the groups is X, significant at the X%
level.

In the next subsections we investigate the robustness of this basic result
to alternative measurement strategies and controls for possible unobservable

factors at both the industry and firm level.

4.1 Main results
Our baseline specification is:

t,t+1
Gt

z?]?c

= aorgl + F 4+ yi + zc + xj + &y,

where Gi’ﬁl firm level, 3 years log growth rates in real sales for the years
2006-2009, 2007-2010 and 2008-2011; org! is firm i’s level of decentraliza-
tion measured in 2006; F; is a set of firm level controls measured in 2006
(employment, skills,..); y; are year dummies; z. are country dummies and
x; are 3 or 4 SIC level industry dummies. Standard errors are clustered at
the industry or industry/country level, depending on the variables used to
proxy for the Great Recession.

Table X shows the results of this regression starting from a simple spec-

ification including as additional controls only a full set of country, year and
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three a positive and significant association between sales growth and decen-
tralization in 2006. A one standard deviation increase in decentralization
corresponds to a 0.007 increase in sales growth (standard error 0.003). In
contrast, firms classified in countries and industries experiencing a decline
in exports registered a 0.025 decline in sales growth, significant at the 1%
level. In column (2) we introduce an interaction term between decentraliza-
tion and the export shock indicator to test whether the effects of the Great
Recession varied according to the pre-shock levels of decentralization. The
interaction term is positive and significant (coefficient 0.012, standard error
0.005) [add calculations on magnitude of interaction using sample means].
In column 3 we add a full set of 4 digits industry dummies — this allows us
to estimate the shock*decentralization coefficient only exploiting the within
industry variation in the data. Even in this rather demanding specification,
the interaction term is precisely estimated at is of similar magnitude (co-
efficient 0.016, standard error 0.007). In column (4) we further probe the
robustness of the interaction term by adding a full set of firm level character-
istics as additional controls (list here new covariates), leaving the coefficient
on the interaction terms unchanged.

In columns (5) and (6) of Table 1, and in Appendix Table 1 we test the
sensitivity of the result with respect to alternative ways of measuring the
Great Recession. In column (5) we rely on an indicator measuring a drop in
industry/country level aggregate sales derived from ORBIS using the same
specification of column (4). The coefficient on the decentralization*shock
interaction grows to 0.026, significant at the 1% level. We obtain very
similar results in column (6), where we use as a proxy for the severity of the
Great Recession the average durability on the goods produced in the SIC 4
industry. The idea is that this pre-determined industry characteristic is a
good predictor of the severity of the Recession, providing exogenous cross-

industry variation. Finally, in Appendix Table 1 we show that the results
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are substantially unchanged when we adopt continuous measures (rather
than indicator variables) of the intensity of the COMTRADE, ORBIS and

durability as proxies for the Great Recession.

4.2 TFP

The results discussed so far suggest the presence of a positive relationship
between decentralization and sales growth in the aftermath of the Great
Recession. In this section we explore whether this relationship persists even
when we examine a TFP specification, i.e. we estimate equation (X) control-
ling for simultaneous changes in employment, capital and materials. [here
add reference to theories that would predict a negative relationship between
decentralization and TFP during a crisis]

This analysis is presented in Table X. The sample for these regressions
is smaller due to the lack of data on the additional inputs needed for the
TFP specification. Column (1) shows that the crisis*decentralization is still
positive and marginally significant even on this subsample. Column (2)
shows that controlling for the growth rate of the other inputs leads to an
increase in the coefficient of the interaction term, which now turns significant
at the 5% level. Columns (3) and (4), and (5) and (6) repeat the same
exercise using as proxies for the Great Recession, respectively, the change in
industry sales from ORBIS and the durability index. The coefficient on the
interaction terms drops from 0.046 (standard error 0.016) to 0.013 (0.008)
using the ORBIS measure, and from 0.018 (0.011) to 0.009 (0.007) using the
durability index.

Taken together, these results provide some support for the existence of
a positive relationship between decentralization and TFP growth in times

of a crisis.
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4.3 Difference-in-Differences

So far we have shown evidence supportive of the fact that — consistent with
the theory presented in Section X — more decentralized firms grew at a faster
pace during the Great Recession. In this section we present an exactly ro-
bustness test relying on time-series variation in the impact of the Great
Recession, to allay concerns this is picking up some other time-invariance
industry characteristics. To allay this concern, in Table X we examine the
relationship between sales growth and the crisis*decentralization interac-
tions in a sample including years preceding the Great Recession. Column
(1) shows that the crisis*decentralization coefficient is actually negative and
insignificant in the years preceding the Great Recession, while Column (2)
repeats the results of the specification of Table 1, column (4), finding as
before a positive significant coefficient during the Great Recession. Column
(3) repeats the regression on the pooled pre and post crisis sample, and
includes a full set of interactions with a dummy indicator taking value one
for all crisis years (2006 onwards) to estimate the differences of differences
specification. The coefficient on the crisis*decentralization*post 2006 inter-
action is 0.017, significant at the 10% level. In a similar spirit, in Appendix
Table 2 we investigate the robustness of the main result to the introductions
of other industry level characteristics interacted with the decentralization

variable, again finding strongly results results.

4.4 Firm level heterogeneity

We also investigate whether the strength of the crisis*decentralization in-
teraction varies in line with the theory discussed in Section X. According to
proposition X [explain specific connection with the theory].

First, we analyze whether the coefficient on the interaction term varies
according to the physical presence of the CEO on the production plant, as

we expect the congruence between CHQ and plant managers to be typically
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lower when the CEO cannot directly monitor the activities of the plant
manager. The results shown in Table X, columns (2) and (3) show that
— consistent with the theory - the magnitude of the crisis*decentralization
interaction is about three times larger and statistically significant when esti-
mated over the sample of plants where the CEO is typically offsite, relative
to sample in which the CEO is typically on site. Second, we exploit differ-
ences in the reported tenure of the plant manager, with the idea that the
congruence parameter would be on average smaller for plant managers that
have a shorter tenure in the firm. Columns (4) and (5) show that the mag-
nitude of the crisis*decentralization interaction is about four times larger
in plants where plant managers have been employed in the company for
less than 5 years [need to revise this regression as the 5 years cutoff seems
arbitrary].

Furthermore, we investigate whether the crisis*decentralization interac-
tion capture the relevance of other firm level characteristics different from
decentralization. For these purposes, in columns (6) to (9) we augment the
specification with interactions terms between the Great Recession indicator
and, respectively, the overall management quality of the firm (as measured
in a separate part of the survey, see Bloom and Van Reenen 2007 for details),
the percentage of employees with a college degree and the pre-recession size
of the firm, measured in terms of full time employees. In all instances,
the inclusion of these additional interaction terms are insignificant (with
the exception of the crisis*management interaction, which is negative and
significant at the 10% level) are insignificant and do not alter the overall

magnitude and significance of the crisis*decentralization interaction.

4.5 Exploring the role of uncertainty

Finally, in Table (ZYX) we investigate the triple interaction of decentraliza-

tion, the severity of Great Recession and uncertainty, to test the idea that
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uncertainty particular valuable in more uncertain times when business con-
ditions are particularly tough. Column (1) starts by replicating our baseline
results from Table 2. Column (2) includes a control for levels of uncertainty
and an interaction with decentralization, finding nothing significant. Col-
umn (3) contains are key triple interaction, finding that when uncertainty
is high and industries are in tough conditions, that decentralized firms do
significantly better, with a point-estimate of 0.329 (standard-error of 0.142)
on our key interaction. Column (4) uses the alternative measure of un-
certainty where we control for industry-by-year changes in average returns,

again finding a similar result.

5 Conclusion

When does decentralizing power from the CEO to middle managers increase
growth?” We present a model where a negative demand shock will cause
decentralized firms to grow faster because they have an informational ad-
vantage in moving quickly. We test this idea by examining the response of a
panel of firms in 10 OECD countries after Lehman’s collapse which reduced
demand across industries and countries in heterogeneous ways. Using sur-
vey data on organization and management between 2006 and 2011 we find
that negative demand shocks hurt growth in centralized firms significantly
more than in their decentralized counterparts. The theory predicts (and
the data confirm) that decentralized firms should respond even more to the
crisis when uncertainty increases. We show that the internal organization

of firms has first order effects on growth.
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Figure 1 - Change in Sales by Shock and Decentralization
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Table 1 - Decentralization and Sales Growth - Driven by bad shock industries, robust to alternative ways of expressing the shock

Dependent Variable

(1)

()

(3)

(4)

(5)

Sales Growth (3 years log change)

Shock by Industry (SIC3) * Country

(6)

Shock by Industry

(sica)

Decentralization (z-scored) 0.007** 0.001 -0.004 -0.007 -0.015** -0.006
(0.003) (0.004) (0.006) (0.007) (0.007) (0.006)
Export Shock dummy COMTRADE (dummy - SIC3 industry country aggregate) -0.025***  -0.024%***
(0.008) (0.008)
Decentralization*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) 0.012%** 0.016** 0.017**
(0.005) (0.007) (0.008)
Decentralization*Industry Output Shock ORBIS (dummy - SIC3 industry country aggregate) 0.026***
(0.008)

Decentralization*Durability (dummy - SIC4 industry aggregate) 0.015**

(0.006)
R-squared 0.186 0.187 0.276 0.304 0.307 0.238
Observations 3145 3145 3145 3145 3145 3145
Number of firms 1545 1545 1545 1545 1545 1545
Controls
Country y y y y y y
Year y y y y y y
Industry y y y
Industry by Country y y y
Log employment at time t y y y
Skills y y y
Noise y y y
Industry (SIC4)
Cluster SIC3*Cty  SIC3*Cty  SIC3*Cty  SIC3*Cty  SIC3*Cty sica




Table 2 - Decentralization and TFP Growth - Driven by bad shock industries, robust to alternative ways of expressing the shock

(2) (2) (3) (4) (5) (6)
Dependent Variable Sales Growth (3 years log change)
Decentralization (z-scored) -0.009 -0.005 -0.017* -0.006 -0.012 -0.007
(0.009) (0.005) (0.009) (0.007) (0.010) (0.006)
Decentralization*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) 0.038* 0.017**
(0.023) (0.007)
Decentralization*Industry Output Shock ORBIS (dummy - SIC3 industry country aggregate) 0.046%** 0.013*
(0.016) (0.008)
Decentralization*Durability (dummy - SIC4 industry aggregate) 0.018 0.009
(0.011) (0.007)
Employees Growth (3 years log change) 0.177*** 0.181*** 0.167***
(0.041) (0.041) (0.026)
Capital Growth (3 years log change) 0.058*** 0.056*** 0.045***
(0.018) (0.018) (0.016)
Materials Growth (3 years log change) 0.678*** 0.673*** 0.683***
(0.044) (0.045) (0.040)
R-squared 0.361 0.853 0.378 0.854 0.274 0.851
Observations 1125 1125 1112 1112 1107 1107
Number of firms
Controls
Country y y y y y y
Year y y y y y y
Industry y y
Industry by Country y y y y
Skills y y y y y y
Noise y y y y y y
Industry (SIC4)
Cluster SIC3*Cty SIC3*Cty SIC3*Cty SIC3*Cty SIC4 SIC4




Table 3 - Decentralization and Growth - Placebo experiment

(1) ()

3)

Dependent Variable Sales Growth (3 years log change)
Sample Year<=2004 Year>=2006 All
Decentralization (z-scored) 0.005 -0.007 0.007
(0.006) (0.007) (0.005)
Decentralization*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) -0.008 0.017** -0.004
(0.008) (0.008) (0.007)
Dummy=1 if year>=2006 -0.221%**
(0.036)
Dummy=1 if year>=2006*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) -0.048%***
(0.012)
Dummy=1 if year>=2006*Decentralization (z-scored) -0.015%*
(0.007)
Dummy=1 if year>=2006*Decentralization (z-scored)*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) 0.017*
(0.009)
R-squared 0.321 0.304 0.440
N 3009 3145 6154
Controls
Country y y y
Year y Yy y
Log employment at time t y y y
Noise y y y
Skills y y y
Industry by Country (SIC3) y y y
Cluster SIC3*Cty SIC3*Cty SIC3*Cty




Table 4 - Decentralization and Growth - Robust to controlling for other interactions

1 () (3)

(4)

(5)

(6)

Dependent Variable Sales Growth (3 years log change)

Baseline CEO onsite CEO offsite

Decentralization (z-scored) -0.007 -0.005 -0.034**
(0.007) (0.009) (0.015)
Decentralization*Export Shock COMTRADE (dummy - SIC3 industry country aggregate) 0.017** 0.016 0.051%**
(0.008) (0.011) (0.018)
Log(% employees with a college degree) 0.004 0.005 -0.001
(0.004) (0.004) (0.007)
Log(employees) -0.003 -0.007 -0.000
(0.005) (0.006) (0.011)

Management (z-scored)
Management*Export Shock dummy COMTRADE (dummy - SIC3 industry country aggregate)
Log(% employees with a college degree)*Export Shock COMTRADE (dummy - SIC3 industry country agg

Log(employees)*Export Shock COMTRADE (dummy - SIC3 industry country aggregate)

R-squared 0.304 0.328 0.371
N 3145 2236 905
Controls

Country y y y
Year y y y
Log employment at time t y Yy Yy
Noise y y Yy
Skills y y y
Industry by Country (SIC3) y y y

Cluster SIC3*Cty SIC3*Cty SIC3*Cty

Plant Plant
Manager Manager
Tenure>=5 Tenure<5
years years
-0.004 -0.044**
(0.008) (0.018)
0.016* 0.066***
(0.009) (0.023)
0.004 0.001
(0.004) (0.011)
0.004 -0.001
(0.007) (0.014)
0.314 0.421
2379 758
y y
y y
y y
y y
y y
y y
SIC3*Cty SIC3*Cty

-0.010
(0.007)
0.021**
(0.008)

0.004
(0.004)
-0.004
(0.005)
0.012*
(0.006)
-0.014*
(0.008)

0.306
3145

<« < < <<

y
SIC3*Cty

@

-0.007
(0.007)
0.017**
(0.008)
0.004
(0.004)
0.001
(0.006)

-0.007

(0.009)

0.303
3144

<« < < < <

y
SIC3*Cty

(8)

-0.010
(0.007)
0.019%*
(0.009)
0.006
(0.008)
-0.001
(0.006)

-0.000
(0.009)
0.302
2813

< < < < <

y
SIC3*Cty




Table 5 - Decentralization and Growth - Effect is stronger in industry with bad shock AND greater uncertainty (robust to alternative uncertainty measures)

(1) () 3) (4) (5)

Dependent Variable Sales Growth (3 years log change)
Decentralization (z-scored) -0.006 -0.002 0.022 0.020 -0.001
(0.008) (0.017) (0.020) (0.020) (0.012)
Decentralization*Export Shock (dummy - SIC3 industry country aggregate) 0.020%** 0.021%** -0.038 -0.035 0.018
(0.009) (0.009) (0.027) (0.027) (0.015)
Uncertainty post crisis1 (continuous) -0.130 -0.199
(0.125) (0.185)
Uncertainty post crisis1 (continuous)*Decentralization -0.028 -0.167*
(0.078) (0.100)
Uncertainty post crisis1 (continuous)*Export Shock (dummy - SIC3 industry country aggregate) 0.085
(0.239)
Uncertainty post crisis1 (continuous)*Decentralization*Export Shock (dummy - SIC3 industry country aggregate) 0.329%*
(0.142)
Uncertainty post crisis2 (continuous) -0.198
(0.178)
Uncertainty post crisis2 (continuous)*Decentralization -0.154
(0.095)
Uncertainty post crisis2 (continuous)*Export Shock (dummy - SIC3 industry country aggregate) 0.092
(0.235)
Uncertainty post crisis2 (continuous)*Decentralization*Export Shock (dummy - SIC3 industry country aggregate) 0.304**
(0.137)
Uncertainty post crisis3 (continuous) -0.319
(0.389)
Uncertainty post crisis3 (continuous)*Decentralization -0.146
(0.228)
Uncertainty post crisis3 (continuous)*Export Shock (dummy - SIC3 industry country aggregate) 0.710
(0.778)
Uncertainty post crisis3 (continuous)*Decentralization*Export Shock (dummy - SIC3 industry country aggregate) 0.075
(0.313)
R-squared 0.316 0.316 0.317 0.317 0.315
N 2611 2611 2611 2611 2611
Controls
Country y y y y y
Year y y y y y
Log employment at time t y y y y y
Noise y y y y y
Skills y y y y y
Industry by Country (SIC3) y y y y y
Cluster SIC3*Cty SIC3*Cty SIC3*Cty SIC3*Cty SIC3*Cty

NOTE: RESULTS WEIGHTED BY NUMBER OF FIRMS IN COMPUSTAT CELL



Table 6 - Robustness on Decentralization, Shock & Uncertainty (using alternative ways to express the shock, including durability)

Shock indicator

Decentralization (z-scored)

Decentralization*Shock

Uncertainty post crisis1 (continuous)

Uncertainty post crisis1 (continuous)*Decentralization
Uncertainty post crisis1 (continuous)*Shock

Uncertainty post crisis1 (continuous)*Decentralization* Shock
Uncertainty before crisis1 (continuous)

Uncertainty before crisis1 (continuous)*Decentralization

Uncertainty before crisis1 (continuous)*Shock

Uncertainty before crisis1 (continuous)*Decentralization* Shock

Change in uncertainty 1

Change in uncertainty 1 *Decentralization
Change in uncertainty 1 *Shock

Change in uncertainty 1 *Decentralization*Shock

R-squared

N

Controls

Country

Year

Log employment at time t
Noise

Skills

Industry by Country (SIC3)
Industry (SIC4)

Cluster

(1) (2) (3) (5)
Sales Growth (3 years log change)
Comtrade, Industry*cty, dummy Orbis,
Industry*cty,
dummy
0.022 0.015 0.004 0.030
(0.020) (0.016) (0.013) (0.019)
-0.038 0.009 -0.010 -0.052**
(0.027) (0.025) (0.016) (0.026)
-0.199 -0.003
(0.185) (0.134)
-0.167* -0.248**
(0.100) (0.101)
0.085 -0.212
(0.239) (0.250)
0.329** 0.436***
(0.142) (0.136)
-0.262
(0.185)
-0.190
(0.123)
0.406
(0.343)
0.107
(0.189)
-0.004
(0.229)
-0.153
(0.143)
-0.163
(0.292)
0.416**
(0.181)

0.317 0.316 0.318 0.323
2611 2608 2608 2580
Y y Y y
y Yy y y
y y y y
Yy y Y y
y y y y
y y y y
SIC3*Cty SIC3*Cty SIC3*Cty SIC3*Cty

(9)

Durability,
Industry,
dummy

0.014
(0.013)
-0.002
(0.021)

-0.080
(0.078)

0.065
(0.119)

0.238
2522

< < < < <

SIC4




